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ciple@orr the. ye evar ie 684 
Brickner Tilting Vise........ 527 
Bridge Across the St. Law- 

TONGAN Me etncleteutere ee eee cites 128 
Bridge- Building Feat, A Re- 

miarkablewrt 1: .2 seem eters 871 
Bridge Over Hell Gate, New 

ORK Fei eri <b aE ee 680 
Bridgeport Geared Motor-Driv- 

ema ool Giindermaaeae eee 287 
Bridgeport Motor-Driven Knife : 

Grinders ch: nyc eee ee 844 
prlduerers Safety Emery Wheel 

0.— 

Grinder for Disks, Paper 

Slitters, Etc. ....,...., 468 


12-Foot Motor-Driven COup- 
Wheel Knife Grinder.... 
Bridges, Provisions for Destruc- 
tion of, in Time of War... 
Broaching Machine, La Pointe 
Briquetting Tests of the Fuel- 
Testing Plant of the United 
States Geological Survey... 
British Canal to be Built at 
Suez 


elke s)Se (olen euqihe) ass/e ie, 'e! ele vs: 


’ British Machine Tool Industry, 


Recent Development of. 
H. Booth 
British Manufacturing Methods, 
Advanced .-<icst. oneeneeiel ates 
British Sentiment for Old Lo- 
COMOLIVGS T%.. -ueyemie nee eee 
British Standard Fine Screw 
THT Oa GL chev.) sceneve otaeemeneat ete 
Broad-Faced Tools 
Bronze Castings, Acid Dip for. 
T. EH. O’Donnell 
Brooks, Wm. B.: 
Annealing Steel .......... 
Brown-Boveri Flexible Shaft 
Couplings, ...<-.-nteee cre 
Brown Sanitary Closet Shield. 
Brown & Sharpe Line of Mil- 
lers;' Additions tojege. a4 62 
Brown & Sharpe Line of Small 
Tools, Additions to the.... 
Brown & Sharpe Milling Ma- 
chines, Attachment for..... 
Brown & Sharpe No. 4B Plain 
Milling Machine 
Buchet, E. J.: 
Alloy for Filling Holes in 
Cast: Tron as apnea 
Buff, A Nickel. J. L. Lucas. . 
Buffalo, Rochester & Pittsburg 
R.R. Decapod Locomotives. . 
Buffalo, Rochester & Pittsburg 
Decapod Locomotives ..... 
Bughouse Bannister, The Six- 
tieth Birthday of. ‘‘The 
Fired: Man? i amanke piece weit i 
Buildings, Two of New York’s 
Plandsomestaseen-nes sie ene 
Built-Up Crankshafts for Multi- 
Cylinder Engines ........ 
Bullard, E. P., Obituary of... 
pele (Sr.), E. P., Obituary 


aiie. wl ahs) eho ie Kok eeis ie fe .0 of Siinibs) @ ce 


‘Bullard: Meh, “Toot Co. Cost 
Computer Souvenir ....... 
Bull Wheel in Planer Work, 


» Advantages “of 5 sien celts es 
Bundy, W. L., Obituary of. 
Burden, James A., Obituary ‘of 
Burglar-Proof Vault ove eaters 
Burke Double Spindle Milling 
Machine iat tacts tus ae tame 
Burnite, T. B.: 
Slab "Truck for Forge Shop. 
Burns, Artificial Skin for. E. 
W. Norton 
Burns, ©. E.: 
To Prevent Cross Threading 
Measuring Keyways 
Cutting Bevel Gears....... 
Ohuck Waw- ow)... aaa eer ae 
A Handy Screw Driver.... 
Taking: Up Wear in a Solid 
BUS DING as fys:staye eoreels 
BurrsGold’ Sawee----. seas wack 
Bushing for Holding Work in 
Lathe Chuck, R. B. Casey. 
Bushing for Turning Odd 
Diameters in the Screw Ma- 
chine. F. Walsleben...... 
Bushing, Taking Up Wear in a 
Solid; Chas! Hy Burns... 
Business Education, as Well as 
Technical Training, for Engi- 


Feiss © eclw 0).@ nibs is 


MCELS User vis NGed oo). a) seed 
Businesslike Manner, Writing 
Others MiNeia. oR. Sek es eee 
Cables, Construction of Elec- 
US OIOMESNS. con) ele AER SERS RR 
Cairo to Cape Town, Building 
of a Railroad from........ 
Calculation, Side Play of 
Trucks on .Ourves and 
Method of. ©. A. Binga- 
Lh St ea et eo RN i 
California Interurban Line 
cet alle Se ovak Seance Abs permit 


Cam Curves. A. B. Babbitt. . 
Cam Design and Cam Outting, 


Notes on. Jas. L. Dinnany. 
Cam Roller, Effect of Chang- 
ing Location of. A. B. Bab- 


hitt 


Cams of a Cam Press, Device 
for Laying Out the. E. BE. 
Misenwintery "2. socesaee se cue 

Cams, An Ingenious Way of: 
Milling Se sere sy cesls cer chop eon eee 


Canadian Pacific Railway, Su- 
pee Steam Locomotive 
Canal to be Built at Suez by 
Great Britain 
Capped Shell, 
thie. eae Ora yeas kere cate eae 
Car. A Special English Forty- 
Ton Bogie Well 
Car Axle Roller Bearings. . 
Oar. Cléanitign esha. aie 
Carbureter, Alcohol and (Cal- 
clum) ‘Carbide@iens se cone ree 
Card, Blue-Print Record. A. 
3. MELO Wik aes etre ceeeeca tone eaten 
Card Index for Drafting Room. 
rik Obereiver -mcsset 
Card pore in the Jobbing 
ar e Wott. 7. re 


The Action of 


Pie ek Og re eee 


590 
545 
649 
143 
680 


612 
667 
554 


68 
135 


Co Te Steel Co. to Dig Well 
6,000 feet Deep 
Carr, I, 0.3 
To Anneal Finished Copper 
Car-Wheel Grinder, Norton. 
Car-Wheels, Some Methods ‘ot 
Making Wrought Metal. HE. 
D. Sewall 
Cars and Locomotives Ordered 
in. 1906; Statistics Jorseeonese 
Case for Holding and Protect- 
ing -Large Squares....... 
Caseharden a Piece Locally, To. 
E.- W. Norton... © cnieeeenenene 
Caseharden Cast Iron, To. HE. 
Norton 
Casehaiden for 


oe cee © Be «0 © to wisne 


elise o's oe) et eieeeny 


Casehardening, A New German 
Process of 
Casehardening Incident, A. E. 
- R. Markham : 
Casehardening Mixtures, Good. 
EK. HH. MeChntock.. eens 
Casehardening Process for Cold 
Rolled Steel. 4. Wacker- 
TNAUTIE yet eine Sale. «ROIS 
Casehardening with Cyanide of 
Potassium 


Casehardening Wrought Iron. ? 


Casey, R. B.: ; 
Spring Collet for Holding 
Work by the Inside..... 
Split Bushing for Holding 

Work in Lathe Chuck... 
Cassatt (A, J.), Death of... 


Cast Gear Teeth, Finishing 
Grinder for) = Seiccte get 
Cast Iron, Filling for. EH. H. 
McClintock .......+.% 
Castings, Acid Dip for Bronze. 
TT. E. O'Donnell: a. caer 


Castings by the Sand Blast, 
Cleaning 


were ewe eer ewe eee 


Castings, ‘Copper <j-1.) eee 
Castings in Locomotive and 
Car Construction, Steel..... 
Castings, Method of Producing 
Stronger.’ Irom. Waa ee 
Castings, To Close Cracks in. 
M. Oanek..:s)i5 ship ee 


Castings to the Planer Table, 
Holding Thin Irregular. Ph. 
Bonvillain & KE. Ronceray.. 

Castings Turning Color when 
Copper Plating, To Prevent. 


Cast Iron, Alloy for Filling 
Holes in. E. J. Buchet. 
Cast Iron, Cement for. KE. H. 
MeClintock <)). ener ‘ 
Cast Tron Mapgnetsis 2. nee 
Cast Iron, Properties of wee 

‘leable © « <icsidepile sreeerete 
Cast Iron, Tapping Holes ‘in. 
Wim. Davis 4058. eee 
Cast Iron, Tinning Robt. 
Grimshaw ( 22/3 s= n= See 


Cast Iron, To Caseharden. E. 
W. Norton 


Cast Iron, To Drill Chilled. 

M. Bo Staffers ae 
peek, Tron, Unchanging Gloss 
Cast Iron “‘Wheelsaecc. cee 
Cast ‘Thread Wittimgs. 2. een 
Castings, To Japan, M: HE: 


Canek 
Castings, To Pickle Brass. T. 
E. O'Donnell 


Cataract Bench Milling Ma- 
chine «ss. paseeieletels tee ee 
Gement, Acid-Proof. W. BR 
Bowers - :... 52h clepseieeneaeneae 
Cement, Belt. A. F. Babbitt 
Cement for Cast Iron. EH. H. 
McClintock sonic) sss erenete ene 
Cement for Fastening Glass 


Work to Brass Tubes. 
R. Bowers 
Cement for Fastening Leather 


Ww. 


© 00 & ie) sje) 6 ee eae 


to Iron. T. EE. O'Donnell 
Cement for Fastening Metals 
to Glass. W. R.. Bowers.. 


Cement for Fastening Tools in 
Their Handles. HE. H. Me- 
Clintock ° 

Cement for Grinder pul Sili- 


cate of Soda. H. Her- 
THC Pac. 0 o olle leieoskens a ae 
Cement for High-Pressure Water 
Pipe Joints. T. E. O’Don- 
nell. ...<. fs sas cpene ayers eee 
Cement for Joining Metals to 
Wood. W. R. Bowers..... 
Cement for Leather. E. H. Me- 
Clintock *.:. . i 3a 


Cement for Leather Belts. W. 
RR. ‘Bowers. «1, 33 see 
Cement for Leather Belts. TT. 
E. O’Donnell 


Cement for Locomotive Front- 
Ends. M. EH. Canekaavene 
Cement for Pipes, Imperme- 
able. O. E. Voris. 
Cement for Steam- Pipe Joint. 
. EO “Donnell... 
Cement for Switchboard Re- 
pairs. T. E. O’Donnell.. 
Cement for Uniting Glass and 
Brass. 7. E. O'Donnell. : 
Cement- Industry, The Growth 
Of ThE 5 sis. 's, 6 sisson 
Cement, Steam Pipe. HE. H. 


Mc@lintoek? 2... ss: one “Mi. 


Cement to Resist White Heat. 
W., Ro Bowers... |. Saeeeeenene 


Cement, Zinc Dust. Alfred 
WOmg cae) teas «fe cee 
Cements, Waterproof. T. E 
O'Donnell’. Soe meeps eres 


26 
48 
104 
298 
320 
218 
102 
282 
578 
138 
434° 
399 


399 


Census of Manufactures, 1905, 


Ritts ics os eats Ge Celene 260 
Census Metal Working Ma- 

OHINEK Vs ss) ko. salt dre eee alee 622 
Center Drill Holder. D. A. 

FLAMPSON § «ss chee os soe. 459 
Centers, Facing Work on. W. 

De IOONARC «ihr nies els datasets 702 
Central Machine & Metal Co.— 

Novel Type of Gas Engine 651 
Centrifugal Pump, Test of the 

Lea-Degen Two-Stage ..... 144 
Centrifugal Pumps ........%'. 442 
Chain Clamp, Equalizing. W. 

OPe Renkin Meee 8s i sat felae 634 
Chain, Machine for Making 

Wieldlepgiea cs hci. uite ss esse 560 
Chains, A New Process of Mak- 

ANPP GLONCNSI ae 6 xia tates Suan er'e 631 
Chambers, Jos.: 

Single-Stroke and Continu- 

ous-Ringing Bell ........ 157 
Champion Engine Lathe, Stand- 

POPES NCH ets ts cance ee hee 166 
Champion Tapping Machine... 587 
Changing Drawings. ......... 43 
Chasers, Utilizing Worn Thread- 

ing Diaienee feos oeke a: 397 
Chasing Attachment for the 

Flat Turret Lathe—Jones 

& Lamson Mch. Co..-...... 346 
Chatham, J. L.: 

Answer to W. J. B.’s Piston 

EUROWDIG Fed aats oo dele Cae 519 
Check Nut, The Position of the. 

WO Skene OVI, tease rays oe ane se 699 
Cheney, J. V. N.: 

A Home-Made Boring Bar 459 
Chicago and Northwestern Rail- 

way, Fuel Oil Instead of 

Coal to be Used by....... 559 
Chicago Pneumatic Tool Co.— 

Franklin Air Compressors... 651 
Chimneys, Large Reinforced 

MVGTICEOU ieee he. <a) tips b's, 0 eke ose 212 
China, Sale of Machine Tools 

Alege health ats! Aiea kien, ars case 80 
Chinese Lock, Curious....... 70 
Chinese Railroads and Chinese 

GAVGRtc ciehelsecae rors a ste este 39 
Chips, How to Prevent Universal 

Chuck Becoming Clogged 

Wathen.» Poole. 7 ar.) 160 
Chrisman, Horace.: 

Weight of. Tin Plates...... 314 
Child-Labor Law, New York’s 

BMG Wrowepertiavs sislstles Eispslrale eras 620 
Ohimneys High a5.ce . ce eee 320 
Chinese Railway Development 438 
oe Boring Machine, New- 

REO ater Matec se eres. hora ots 26 
Chords, Seale of. F. E. Pet- 

GELSSOR) eo er he were op oe co eee 517 
Christmas Present, <A Ma- 

CHINISH SE +4 btecle ost eT 
Chuck Becoming Clogged with 

Chips, How to Prevent a 

Universal. F B. Poole.... 160 
Chuck Closer for Screw Ma- 

chine Collet.. F. J. Perry.. 640 
Chuck, Collet. H. H. Wilkin- 

BOIS ee a totet a iste ts 20a) cs) sy atdhscr ate 280 
Chuck, Collet. H. D. Pomeroy 398 
Chuck for Automobile Engine 

Pistons. RK. BH. Mitchell. .. 520 
Chuck for Grinding Machine, 

Expanding. Machinist eet 
Chucking Pieces for Planer 

Work. Robt. Grimshaw... 101 
Chuck Jaw. C. E. Burns... 101 
Chuck, Wide Range Drill.... 52 
Cincinnati Lathe and Tool Co.’s 

Lathe, A New Design of the 462 
Cincinnati Open Side Shaper or 

IE ASCEMP Seis aioe & sie She bra sys 286 
Circle Problem, Another An- 

swer to the Tangent. Ss. 

AROMA sete, so atene ese e te # 99 
Clamp Drilling Jig, Pneumatic. 

(Gi, (Giy VIB Kong alloKe) kien puMaEae neh aac 449 
Clamp, Equalizing Chain. W. 

GP ERen KIN! ee tus es beers ete 634 
Clamp, Improved Pattern 

MYL AIC CHUN Mees beh oii) ces S wA shee as 552 
Clark (Henry ©.), Obituary of 292 
Clean Brass Castings, To. E. 

Were ESOWEMaiey a sieeve sale « 340 
Clean Your Hands, How to.. 702 
Cl eamin PMO Ate acs ch Glevear ches © 136 
Cleaning Castings by the Sard 

SEUCAGLE «Sg e PARG iene Ea nce aR 82 
Cleaning the Polished Parts of 

Machinery. . ROSE. «2. O40 
Cleaning Tools with an Ink 

Eraser. Wm. H. Kellogg... 281 
Clean ‘Tracings, To. T. E 

ODD ove ces teteiutelety sienese cuss 282 
Clocks by Wireless Telegraphy,  - 

ROOM LAbIM ON lc sic 2 cleoe sete ons 680 
Closer for Screw Machine Col- 

let Chuck. F. J. Perry.... 640 
Cloukey, Chas.: 

Genius Under Contract..... 619 
Clutch, Gradual Application.. 258 
Clutch Leather, Rules for Treat- 

AD Ms sh aM MENA areas ah, Loi Na:cesteon a oe 365 
Coal-Cutting Machinery, Com- 

bination of Builders of..... 26 
Coal of the Western Electric 

Co. Stored under Water.... 198 
Coat Iron with Copper, To. 

se EHOLETR germ ahoiew feiss Olea cat 282 
Coating Iron*or Steel. L. Mil- 

TORE ais are shatatatol ae tg ieee 'S:.01 a 641 
Coes Wrench Co.—The Larg- 

est Screw Wrench Yet 

I CRS aa RS cote gS ee 290 
GCorswelle. Wim: Bidets. ess. 05 


Joil Spripgs, Comments on To 
ae the Working Length 
ET Mbehel os hiais: «, o oograree Ma CL uie,s sa 
Coid-Rolled Steel, sStraignten- 
ing Racks wade EEO ere c:2) te 
Cold Sawie Ls UriMepe tetas. siercce) s 
Cold Solder. A. bL. Monrad.. 
vole tour-Cylinder Satanced 
Compound Locomotive tor the 
Northern Vacitic Kailway.. 
Coles, Geo. 'I.: 
Sarety Valve for Blast Pipes 
in Blacksmith Snops..... 
Making OColiars with the 
Steam Hammer ........ 
Collars with the steam Ham- 
mer, Making. Geo. ‘I’. Voles 
Collet Attachment for Lathe, 
DINE. «. «: cede Ansa hereon 
Collet for Holding Work by the 
Inside, Spring. kK. b.. Vasey 
Collet Chuck. H. H. Wilkin- 


SOW Pate) cyape: «covers aeeiavelete sl eions 
Collet Chuck. H. VY. Pomeroy i 
Colloids; Metal: .:.4'% nt see as 


Color Scheme of Power Plant 
of Pennsylvania Kailroad... 
Cotors, ‘lo VUase-Harden for. J. 
ED, MPOALIO WS: sicteidione esheets! ero 
Column, Wooden Lock-Joint. . 
Colvin, Fred H.: 
The Value of Proper Hard- 


ONIN GE Fo; c. sosvcpsberara © coments 
Combination of builders of 
Coal-Cutting Macnmery..... 


Combustion Kngines, ‘he Value 
Of Alcohol tor js atiete ade a 
Combustion Motors to [mprove 
SL TAUELOMI T.=, « stavalst is A eo) capes 
Combustion Process, The Cut- 
tingyor, Steel) by whee. 3.4. 
Commerce, Regulation of Inter- 
state 


Compass for Students, Simple 
Competition, German Machine 

SO OUGEN, evan en stulferetstsrers: pest srs oud 
Complaints Concerning the 


Handling of Foreign Trade, 
Consular 
Compressed Air 
age in 
Compressed Air Practice, Stand- 


“Air Plants, Leak- 


wee 8. wlin" eo c- as «a «8.0 = 


ards of Efficiency in. rank 
PRU ICMUAT OS sea ates: apst's sicitel « 'o\"a\tens 
Compressed Air, Separator for 
SVVEOL Caer sara) oicte cee eheke «) « 
Computer, Cox’s Planing and 
Shaping SSO DIT Cee! cx Ree ee 


Concrete Building, ‘lest of the 
Shelolbhinge. Jovy Trani Seema henoncies 
Concrete Buildings, HMndurance 
CMemMEeM ce eke isreteneiey ss; alejs ts) 6 wa dtie 
Concrete Construction Used by 
Ancient Egyptians and Rom- 
ans 
Concrete Structures, Considera- 
tions on the Permanence of 
Concrete, Tensile Compression 
Stress in Reinforced...... 
Congested Condition of the Pat- 
ent Office. +. W. barnaclo 
Connecting-Rod Brasses, Jig for 
SU TAG OMe eee enala ts) sie. +. Woke ley ab = 
Consular Complaints Concern- 
ing the Handling of Foreign 
Trade 


€i(s jell e|@) @) ©; s/o) ee. 0) 0») sine) s6 0 0 


Continuous Ringing Bell, Sin- 
gle Stroke and. Jos. Cham- 
SeYehTe 5 Geen ORLA IO Dia EON © 

Contract, Genius under. Chas 
Oloukey Meera acts eroreete svevahiewe: 

Contributor: 

FVCCESSIN ON mk OOle as] als es etait 


Controller for Machine Tools, 
Improved Cutler Hammer. 

Controllers, a New Line of. 

Convention of the A. R. M. M. 
and M.C\B. Associations, 
Atlan trem | Oibyimdedie. sc 3 = area 


Con Wise: 
The Advantages of Steady 
WOLKIT Siagete shane stein > osha 
Industrial Life Insurance and 
the Workman 2.3... so 
Cooling Compound for Necks 
of Rolls and Shafts. W.R. 


Bowers 
Coolness, Cause of Sensation of 


Siieise ale) apcei je) wll n.is) 1.6 4.0. eine 


Copper, Alleged Discovery of 
Synthetic Process of Making 
Woppers LCAsbiM Ss! eerie. a6 
Copper Gast im Sand. .......- 
Copper, Etching on. OF Es 
PWIOTIS See tere, Hai OES elisa is ene 


Copper, Lubricant for Drilling. 


GOs UAW see SULUIE Hsien atete ec a)o, «ous 
Copper, Lubricant for Turning. 
Geom On. ING@SHiig cies os ttehs 
Copper Plating, To Prevent 


Castings Turning Color When 
Copper Production of the World 
for 1905 


Copper, To Anneal Finished. L. 
Ci Garren, kes is cisa > eee 
Copper, To Coat Iron with. 
Oily DERG a eae eae icine 
Copper, Turning. Robt. Grim- 
RPA Wieetel ctaceietate ote stsie aietene 
Copperizing Solution, Tool for 
AD DIVAN Ee ern rciens ces sl weselete 
Gork, Substitute. for... .....0,- 6 
Cork, To Cut. Robt. Grimshaw 
Corncobs, Alcohol from...... 
Correction in How and Why 
WEVANeMONi mM. elie «<= = cibe leans 
Correction to Description of 
Emery Wheel Dresser..... 


Correspondence School Idea. 
Cost Account and the Drawing 
Room, The 


199 
544 
201 


136 
499 


79 


19% 
257 


551 
253 
714 
559 
256 


‘560 


319 
561 

99 
277 


197, 


157 
619 
575 


“525 
406 


597 


697 


Counterbalancing 


Cost Computer—Souvenir Dis- 
tributed by Bullard Machine 
TOOLS COs wetnlesor ona «i. ia: Mevetene: ane 

Cost of Running Machinery, 
The. D) 0. Hegclestona a. - 

Cost of the Walschaerts Valve 
Gear ~ HExtraly hs u5) 04.5 sverah eye 

Cost ‘of Transportation, 
DUGG Pray eh cirel chek ocereroeetny ose kale 

Cotter-Pin Holes, Jig for Drill- 
ing. Winamac 

Counterbalancing Crankshafts. . 

Locomotive 


o @m oe) whee 6 © 


Driversr)s cleki sce aces 
Counterbores with Datenchavige: 
able Bodies and Guides. KE. 
QPEr ge» | sf syereie- Meretctorenc! enteral s 
Countershaft for a Large Planer, 
A Way of Arranging a. Ed- 
ward Balbach) (i: someon <5 
Countersinking Hubs of Wire 
Wheels, Device fore Camb: 
King 


ee 


Countersinking Washers, Krips- 


Mason Press Attachment for 
Couplings, Brown-Boveri Flex- 
ible Shaft 
Couplings, Elastic 
Courter, Stephen: 
Lubricant 
Threads 
Cox's Planing and Shaping Com- 
puter 
Crabb Transparentizer, 
Cracks, Cause of Invisible..... 
Cracks in Castings, To Close. 
Mi. Bite Camel a airryyatonete sro ters 
Craigie, John H.: 
Section! aineriae, jhe aeenet ose 
Crane Chains, 
LOLA ican neta: sueh tomenodeysissewersine 
Crane, Curtis Combination Pneu- 
matic and Hand-Power Pitt- 


Oe © ee Ba 6 6 6 we oe 6 


for Cutting 


O e/)S/le) h svelaisie) xalaie 6 


= 8 © ee 060 ete © 9 6 Ble s ae 8 


ITI? FES coda lore, premtalermenenns) as 
Crane, Electric Traveling 

OWiltaxt.. Sevictsuepeueuert; ove cne7 eles «ie 
Crane, Niles Gantry.:....... 


Crank Arrangement for Single- 
Acting Internal Combustion 
Engines, A Novel.......... 


Crank in Apparatus Operated 
by Hand Power, Location 
ANGs et bTOM: Ola eerste eine lene 

Crank-Pin Tight, To Make a 
IVEY) ep eigie.od CA Ooms Cote 


Crank-Pin Turning Device, A. 
Crank-Pin Turning Machine, 
WVEBEDEO OL: wate steiiel alters) teiel rele 
Crank-pins and Cross- hicaal Pins, 
Portable Machines for Turn- 


ing. F. Wackermann...... 
Crank Press, A Large Single. 
Crankshaft, ‘Grinding a Large. 
A MOE Mehoyshntcrels peng ovals clos. 
Coerlishate Method of Repair- 
he ye SB ten deieicun on rete bo) 
Crankshafts, Counterbalancing. 
Crankshafts for Multi-Cylinder 
Engines, Built-up ......... 
Crankshafts, Grinding ....... 


Crimes in Repair Work, Me- 
Chanicalees faeries eo aruabers 
Cross-Heads, Device for Sup- 
porting and Leveling. H. W. 
Harrison 
Cross-ties for Railroads in the 
Wess, Steel face. wiser te she 
Cross Ties, Steel Sir ctcteetetate tees 
Crowd per Square Foot, Weight 
(Nid Neen ARR RC EEO OIEECROLOLE ICRC 
Crude Oil Engine, Johnston. . 
Cruikshank Elevator Safety not 
Involved in Monopoly Scheme 
Cross Threading, To Prevent. 
CHESS Burnstice vaietena sae 
Crystallization of Steel...... 
Crystallize? Does Steel. 
Wheat 
Cunard Steamship Co. peer ee 
Prize 
Curtis Combination Pneumatic 
and Hand-Power  Pitting 
Crane Maroistern sects eporetalatel Jans 
Qurtis Turbo-Generators 
1906, General Electric Co’s 
Sale of 
Curve for Drawing Symmet- 
rical Lines, Graduated..... 
Curves, and Method of Calcu- 
lation, Side Play of Trucks 
on. ASO BIN SAMA ys <5) a 
Curves Neatly, Joining. 
Grimshaw 
Curves, To Draw Symmetrical 
Reverse. Winamac 
Cutler-Hammer Controller 
Machine Tools, Improved... 
Cutter, Facing 
Cutters, Design of Paper Slit- 
ting. Winamac 


Cutting Metals, On the Art of. 
Fred W. Taylor: 


Wie] 6 a) (eel 6 se ees 0 ele 6e.e) 6 


lo) 6. fe) obi @ @ 0,10) 8) 600 ele or ene 
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ip arcancteecetshai. shore tere: eekaae 

1 eS REG Tn ko OEY GER HO 

Be Pi Gu nen c cache kon hr Gitote 

BEM ayaa tha shehe te chimera rds s lails 

BR Aik alsin api tecrehert were 
Gieus. «ae PP Ce Me ok OU eee «d 

Us Gy Oicueo Beer: Bir cyclo tea 

Se. «eat aes Me 
Cyanide of Potassium, Case- 
hardening with ........ Ben ewe 
Cycloidal Gearing, Difference 
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Railways in the United States 
for the Year Ending June 
30, 1905, Statistics of..... 
Raise, Getting a. Bessemer... 


Ransom Cyclometer or Speed 
An digatoree cutee te aon cite a cecte 
Ratchet Wrench and Handle, 
Reversible. H. F. Killean.. 
Ratchet Drill, Improved...... 
Rate Bill) Railways. ./) 2.3... .:. 
Rational Design, The Princi- 
mlessotviget es soe tee 


Rat’s Try at Hydraulic Engi- 
neering 
Razors and Keen Edge Tools, 
Strop Paste for. KE. 
BOW Glia itslef ees hone eek ene 
Reaming Taper Holes, Device 
for Use in. Machinist..... 
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Shell Compared with Tension 
On Cylindrical nes. ese cree 
Shell, The Action of the 
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Shelly, C. W.: 

Making Wax Impressions... 
Sherman, Chas.: 

To Cut Off Glass Tubes.... 
Sherman ae Wheel Dresser 
Sherwood, H. 

To Blacken Satie Which 

are Not Soldered.......... 

Black Varnish for Metals. 
Shock-Absorbing Hub for Mo- 

tor Cars 
Shop Directory 
Shop Operation Sheets. 

Shop Operations, Direction ‘of. 
Shop Receipts and Formulas, 


Discontinuance of Depart- 
ment OL Sa eialeda ates. «iste. daveb 
Shop with a History, A. H. 
Pe Biairieldoe a. veraean ress res 
Short Life of Modern Heavy 
Ordnance yes.7.)- kins cee an 


Be Tooth Gears, Calculations 
Shot- Guns at the Ithaca Gun 
Co.’s Works, The Manufac- 
ture of. W. L. McLaren... 
Siam, Progressive 
Siberian Railway — Defrauding 
of the Government During 
‘the SIWiaibee ne paene fetes favacsione et fe 
ce (Albert P.), Obituary 
Sibley, F. H.: 
Drawing Table for a Tech- 
nical School Drafting Room. 
*Side Play of ‘Trucks’ on 
Curves and Method of Cal- 


culation. C. A. Bingaman.. 
Silent Chain Drives of Unusual 
Sizex Renold) os sackets 
Silicate of Soda Cement for 
Grinder Disks. H. G. Her- 
TIGKE Ee.aitee chee oie into a 


Silver Solder for Brazing. ‘T. 
EL OGD onn elles yeas ce, oe 
Silver Solution for Electro- 
Plating. Samuel Strobel.... 
Simpkins and His Hand-Bag. 


Simplon Tunnel Electrie Loco- 


motive Equipment, The. F. 
G2) Perkins) Soe tatorsd- ic: oneisus 
Simplon Tunnel, Failure of 
Electric Engines in........ 
Simplon Tunnel, New Explo- 


sive Experimented with in.. 
Simplon. Tunnel, Through the. 
A‘ RaVBoll: ieee se sto 
Singer Building 
Single-Action Press, 
Ball-Bearing Cup 
Lamoreaux 
Single Pulley Drives. 
Groene 
Single-Stroke and Continuous 
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Sixtieth Birthday of Bughouse 
Bannister, The. ‘‘The Hired 
Neat oy Pecatairc atts fei ahetchse ee 
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‘Skew Bevel Gear Model, A. 


Aol VN RGM siener cage cA se 
Skin for Burns, Artificial. E. 
Wo Norton “2... Teper 
Skimmer and Blow-off Vaive, 
Barnes’ Locomotive........ : 


Slab Miller, A Heavy Newton. 
Slab Truck for Forge Shop. 

T, B. Burnite..: 5 eee ene 
Slate (Dwight), Obituary of. . 


Slide Valve Engine Propor~ 
tions. C. R.. McGahey-ear 
Slide Valves, Direct Leakage 


of Steam Through. . 
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cision Gear- Cutting Ma- 
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Sloan & Chase Shops, Making 
Small Relieved Gear Cutters 
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Slotting Machine, Motor- Driven 
Rotary 

Slotting Machine, 


Stroke Indi- 


cator for the—T. C. Dill 
Mch.. Co”. sSios sterner 
Slotting Rod Brasses, Fixture 
for. , Observer a5. eee 


Small Tools, Additions to the 
Brown & Sharpe Line of... 
Smearing or Rubbing Off, To 
Prevent Drawing Titles from. 
E. W. Bowen. 
Smelting of Iron Ore: Electric. 
Smith, Geo. W.: 
ae for Drilling Cop- 
Btehing ACI (s,s eeieiete eee 
Smith, Kenneth G.: 


Simple Method of Proving 
Multiplication. ... =... 
The Apparent Fallacy of Al- 
gebraic Principles ..°...2, 
Smoke Consumer, German 
Hight-Coupled Freight En- 
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Snow, Geo. B.: 
Old os Is All Right.. 
Snow, H. 
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Soft Materials, An Example of 
the Resisting Power of..... 
Soft Metal Punches with Hard 
Dies, Using: 2.:1. 2 -teeuetensees 


Solder, Cheap Flowing. 
Scoville’ 2. 2225.38 sreteleceee 
Solder, Cold. A. L. Monrad.. 
Solder for Brazing, Silver. T. 
Es O'Donnell see erties aie ee 
Solder for Gold. J. M. Stabel. 
Solder for Small Parts. E. W. 
Norton -s).. 2.1035 eal otal enero 
Soldering Fluid 
Solders, Gold. 
Soldering Acid, Improved. T. 
Loe Oe Donnell 
Soldering Galvanized Iron. Wm. 
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Davis’ o.,. +0 5% Se eee 
Spleens Solution, Non-Rust. 
R. Bowers’ cca eee 
Sollering Without Heat. Jos. 
M.. Stabel::.. .. Ane 
Solder, -Plumber’s) 2... eee 
Solder Preparation for Alum- 


inum. T. EH, .O’Donnell.: 2: 
Soldering Paste. T. E. O’Don- 
nell 
Solders, Tin Lead Alloys as... 
South Australia, Shipment of 
Tron, Ore: from). see eee 
Southern Machine Repair Shop 
Spacing Titles on Detail Work. 
R:, ©: Williams. 22s 
Spanner Wrench, 
Machinist 
Speed of Battleships......... 
Speed, To Determine 
Planet s:..5 5 ajs\ive tives eee 
Spence, J. C.: 
Grinding a Large Crankshaft 
Spherical Boring, Simple De- 
vice for 
Spikes for Railway Ties, Im- 
proved 
Spindle Attachment for Upright 
Drills, Multiple. O. EH. Per- 
TIBO le os wan, << oyattnee eae eee 
Spindles, Standard Lathe. E. 
Viall 
Spiral Gear Dimensions. : 
Spiral Gears, A Comparison ‘of 
set Efficiency of Two Trains 
Of) Byes yavaueusisie eke cs oan 
Spiral Gears, Designing a Pair 
of) C. AcsHeald. i. 4330 
Spiral Gearing Problems. .... 
Spiral Spring, Hardening a. E. 
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Spiral Springs, Mixture for 
Hardening. W. R. Bowers.. 


ee Springs, Permanent Set 
Spirit Varnish, Composition of. 
W. R. ‘Bowers........ 0008 
Split Bushing for Holding 
Work in- Lathe Chuck. 
Be (Casey ais oii. ee «0 ee 


Split Die for Watch Regula- 
tor. Roy Plaisted Rise 
Split Dies for Press 
The Construction of. 
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Bpoilad. Worle wa.,o) ped Sle 
Spotter in the Shop, The. A. 

DEBORA ae «! of st date) eatilaseete 
Spring Collet Attachment for 


Lidth ays. < reenter alee 
Spring Collet for Holding 
Work by the Inside. R. B. 
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Spring Holder for Threading 


OGIEME JIN semen. ,c ts. a) 
Spring Pressure Required to 
Strip Stock of Different 
Metals and Thicknesses..... 


Spring Screw_ Dies, 
and Finishing. 
Oar sy ricmamareren «lente ianatsad 


Spring Screw Threading Dies— 
A Criticism. E. A. Johnson. 
Spring Screw Threading Dies— 
A Oriticism -of a Criticism. 
AS ee Walentime eet hs et 
Spring Screw Threading Dies, 
ROTA GI TORE. i.e Weenie Pie ele 
Spring Screw Threading Dies, 
hansen. i. Ps Lang. .450... 
Spring Steel, To Weld........ 
Springs, Comments on “To In- 
erease the Working Length 
COLO MIte ais a kkdaes cos 
Sprocket Wheels for Ordinary 
Link Chains 
Spur and Bevel Gear Cutter, 
Eberhardt Bros. No. 2B 
PAULOMAIO stots elels ties aus eis 
Square Screw Threads, Tool 
for Cutting 
Square Root, Time Saving in 
EDStVAOUMe baey oka. enews e © 
Squares, Case for Holding and 
Protecting. liarge <0... ..... 
Square Hole Grinding: Machine. 
Stabel, J. M.: 
Oil for Use in Micrometer 
Strews 
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Black Bronze for Brass..... 
Soldering Without Heat.... 
Stability of Steel Frame Build- 
ings, Conclusions as to the.. 
Stage, in Theater, Placed on 
Revolving Vdrret ..iss.'. 
Staircases, Need of Standard- 
DAO STOPS Ole « ckec fie jenshets ss 
Stamp Selling Machines....... 
Stamping Press, A Heavy To- 


PN Pe Prd eo a: ema Soe aty alte 
Statistics of Railways in the 

United States for the Year 

Ending June 30, 1905...... 
Stauffer, M. B.: , 

To Drill Chilled Cast Iron. . 

Answer to W. J. B.’s Piston 


EEROU ORT ¢ 5: cisteie as ce tgeeen ote 
Steady Working, Advantages 
Of-e Cont Wis mares teres 
Steam and Gas Engines, Rela- 
tive’ Heonomy~ of, Ss... aus 5 


Steam Engine at the Versailles 
Water Works, Old......... 
Steam Engine, Efficiency of 
Human Being Compared with 
Steam Engine Generator Set 
for Small Installation....... 
_ Steam Engines, Advantages and 


Disadvantages Of 2... 22.2 
Steam Hammer, Making Ool- 
lars with the. Geo. T. 
COLES Bs sai neretlic share aes, « 


Steam Hammers, Boiler Horse- 
Power for. R. Grimshaw... 
Steam Locomotive Not to be 


Used in District of Columbia. - 


Steam Locomotives Consigned 
to the Scrap Heap.......... 
Steam Pipe Cement. E. H. 
McClintock 
Steam Pipe Joint, Cement for. 
ies O Donnelh a). sas, ..005 + 
Steam, Removing Oil from Ex- 
haust 
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Steam Reversing Valve ‘for 
Hoisting Engine. J. S. Im- 
Yach (Miata. MpouWerNtene eos 

Steam-Tight Joints. (Rea 2 

SO are MN cis Ste ele te ae 


Direct Leakage. of......... 
Steam Turbine . After Long 
. Time of Service, Condition of 
Steam Turbine be Used on Lo- 

comotives? Will the........ 
Steam Turbine Built, Largest. 


Steam. Turbine, Test of a 
TOGO CEE Or poems 44 Sa uia « 
Stcame Lurbines <6 2s uci. ass 
Steam Turbines for  Battle- 


ships, Reliability of........ 
Steam Turbines of Carmania, 
Results with 
Steam Turbines, Reluctance of 
Large Factory Owners to 
Rely Upon Single.......... 
Steam Whistle, Improvement in 
Steam Whistle Operated by 
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Steel, Annealing. Ayiyfore, 15} 
PST GO KGa eemeteacei tes fcc she nen-siietidnet. 
Steel, Annéaling. S. H. Owens 
Steel at Low ‘Temperatures, 
Tests GEA eine ek em as wks, eels 


Steel, Black Oxide Coat for... 
Steel, Bluing Iron or. Ner- 
alem 
Steel by the Combustion Pro- 
cess, The Cutting of....... 


Steel, Case-hardening Process 
for Cold Rolled. F. Wacker- 
EATIB ais c's eter enema ehete ates 


Steel Castings in Locomotive 


and Oar Construction. ...... 
Steel, Coating Iron or. L 
Nites. i.9. 4.01 ee! een ; 
Steel \Oross-Ties sj40 sh 0h 42... 
Steel Cross-ties for Railroad 
Construction in the U. S.... 
Steel, Crystallization of....... 
Steel Crystallize? Does. lL. A. 
een isto eae eee Te Oe 
eel, Enamel for Iron or. : 
HiO"Donnelloviae eee a: ic 
Steel pate Buildings, Coneclu- 
sions as to the Stabili a 
Sees Fon andexs i7.aee, = a : 
eel, iquid for Etching on. 
Tvs BO? Donnella... 3 ‘3 Pi 
Steel (Machine) Substituted 
foreCarbon. Sreslueriena:. cies 
Steel Melting Furnace, Elec- 
tricaltic {14 tee ee eee oe ae 
Steel Melting Furnace, Success 
Of SMTectric -<acreln eee hah Lwanene 
Steel, Method of Annealing 
INGVOSs Ei Vial Maes aenee oe 
Steel, Nickel-Chrome. E. F. 
THROU, e's SE a teen at tes 
pace qereenscs Equipment to 
e se on Pennsylvania 
Redes. Phloem 
Steel, Preparation for Produc- 
ing Extreme Hardness in.... 
Steel’ Rail Dangers. .......3.. 
Steel. Rails and the Passing of 
the Bessemer Process...... 


Steel, Scotland Competes with 
United States in Selling 
DUrUChUrAL wey come cc ehta ae ee 

Steel Shafting, A Curious Ac- 
cidental Welding of........ 

Steel, Straightening Racks 


Made from Cold Rolled...... 
Steel. To Remove Rust from 

Polished. T. E. O’Donnell.. 
Steel, To Weld Spring...... 


Steel, To Write on. J. M. 
PP NUCTIG SUSY otis - suc,- witha ein, atten : 
Steel Tubes, Making Seam- 

LORS Perish svancteisieladere cic acts tee 
Steel Versus Wood.......... 


Steel Without Heating, To Blue. 
MDBET CATO, topes esha ase 
Steels for Woodworking, High 
SDOGC wert a Atel aetekacicpenonceers 
Stephenson Link Motion, Penn- 
sylvania R.R. Slow to Adopt. 
Stephenson Valve Gear, Wals- 
CHaertSavss Ghe: 4)... umes e = 
Stevens, Joshua, Obituary of.. 
Sticking to Work, To Prevent 
Hot Lead. E. J. Lawless... 
Sticking to the Work, To Pre- 
vent Lead from. K. W. 
NOME OTN doy eres site ar sei tiesacs esate 0 
Stiffening a Long Boring Bar. 
AS CAMGTEWS?) sos sco cus le. « wae 
Stillman, F. H.: 


Grinding Gear Cutter Teeth 
GOMIGGHEERY volereucrs,s»  o-2's aed 
Stitches, Plaster or Salve for 
Use in Place of.. HE, W. 
MOPLOME Ne sHatetsys Sashes. dha 
St. Louis and San Frincisco 
Ten-Wheel Locomotives .... 
Stock-Qut ‘on Planer.......:; 
Stock-Cut on Planer, Heavy... 
Stone, Waterproof Marking 
Paint for. M. H, Canek.... 
Stop Cock and Union, Hy- 
draulic., W. O. Renkin..... 
Storage Battery, HEdison’s Per- 
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Straightening Steel Plates..... 
Strain on Nuts in. Engine Cyl- 
its Pen 6 Si Ss 0 Sueaiaaitc ec 
Street Numbers in San Fran- 
cisco, Unsettled Condition of. 
Strength and Stiffness of 
Wood, Effect of Duration of 
Stress on 
Strength of a Mouthpiece Ring 
and Cover. H. Gumpel..... 
Strength of Boiler Joints...... 
Strength of Gear Teeth....... 
Strength of Iron Castings Used 
in Machinery, The....... eis 
Strength of Materials......... 
Strength of Screw Threads, The 
Comparative. OC. Bert Padon 
Stress in Reinforced Concrete, 
Tensile-Compression 
Stress on Strength and Stiff- 


ness of Wood, Effect of 
IByoornvenmOse 6 sis ghotkeGn oe 
Strikes, Bulgarian Authorities’ 


Manner of Settling......... 
Strip Stock of Different Metals 


and Thicknesses, Spring 

Pressure Required to...... 
Strobel, ‘Sam: 

Silver Solution for Electro- 


Plating 


Strober, Samuel: : 
Anti-Slip Belt Mixture.... 
Stroke Indicator for the Slot- 
ting Machine—T. OC. Dill 
Men. Co. 


Strombeck, G. M.: 


The Fundamental Principle 
of Proportioning Machine 
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Strong, He V2 
The Apprenticeship Question. 
Strop Paste for Razors and 
Keen Edge Tools. EH. 
BOW sterols: «aS %, sidieewemabnts 
Structural Steel Industry in 
Ce Wake States and Scot- 
lan 
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Stud and Nut can be Screwed 


Tighter than a Tap-Screw, 
NVR nest: dale niece ceteelave dee 
Stud Holder for Bolt Cut- 


ting Machine. M. H. Ball 
Stuffing Box Permitting of Hasy 
Renewal, Hydraulic 
Subduing and Diffusing Light, 
Scheme for 
Submarine vs. the Submersible, 
"Ney vs4 orc pseevepanahereietetonays iets 
Sub-Press Work at the Sloan & 
Chase Shops 
“Suevic,’”’ Salvage of Liner... . 
Superheated Steam in Locomo- 
tive Practice, Grant of 
Money to Determine Value 


Qu ay fine a? Share emai beer an el ekebeee 
Superheated Steam Locomo- 
tive for Canadian Pacific 
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Superheated Steam, Saving in 
the sUse #68 — Fae cscs ese mes 
Superheater, Sehmidt Locomo- 
GIVE. disks Aas homens test Meares 


Superheaters, Defects in Loco- 
motives Furnished with.... 
Superheating Compound Ex- 
press Locomotive. Bavarian 


State Railways. C.:R. King 
Superior Machine Tool Co.’s 
Paley aol ced Bt bir aso aiciolo Olid 
Support for Shaft when Babit- 
ting. Stanley Gould....... 
Supporting and Leveling Cross- 
Heads, Device for. H. W. 
ELGTTISOM ser taistee eter oes ehe =eey< 
Supporting the Lathe Carriage 
at a Weak Point. W. S. 
TiGONATOS pharrarciste el. hegetaten here 
Surface Grinder, Micrometer 
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Surface Grinding Attachment. 
Surface Grinding Machine. 
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Surface Grinding on the Pla- 
Ten we OveAs Mea MUpS OM « «eee 
Surface Plates in Order to Get 
One, Making Three....... 
Surface Plates, The Proper 


Method of Making. J. 
Jenkins 
Suspended Railway, Success of 
Sweden, Trade Schools in.... 
Swedish Government’s Plan of 
Taking Over Iron Ore De- 
posits 
Swedish Government’s Protec- 
tion of Home Products..... 
Swedish State Railways, Use of 
Electricity on 
Sweet, S. H.: 
Satin Finish on Aluminum. 
Sweetland Face-plate and Jaw, 
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Switzerland Places Control of 
Water Power in Confederate 
Government 


Symbols for Wiring Plans, 
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Symmetrical Lines, Graduated 
Curve for Drawings. ...7¢-- 


System, How to Get on with a 
Systems and Red Tape...... 


Table for a Technical School 
Drafting Room, Drawing. F. 
H. Sibley 

Tablet Commemorating the Hide 
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Tack-Puller, A Convenient... . 

Tangent Circle Problem, An- 


other Answer to the. Ss. 
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Tap, Inexpensive Expansion. 


OG. L. Vanerstrom 
Tap, Thread Cut by 3/16-inch 
Taps, Method of Threading Pipe 
Taper Attachment for Thread 

Miller 
Taper Holes, Device for Use in 

Reaming. Machinist 2... .% 
Taper, The Jarno. C. H. Nor- 


Threads 
Taper Pins by Punching, Mak- 
ing. Engineer 
Tapers in the Screw Machine, 
Turret Tool for Cutting. OC. 
W. Putnam 
Tapers, Table of Jarno. 
Babbitt 
Tapper Taps. 
Tapping Holes 
Wim Davis! segue seme ome ere 
Tapping Machine, Champion. . 
Tapping Machine, The Murchey 
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Taps’ and Tap Drills, Holder 
for Sets of. Winamac.... 
Taps, Endurance Record of.. 
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Obere’ elas Westar eee. ote 
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Taps, Machine. Erik Oberg.. 
Taps, Oversize Limits of..... 
Taps, Remarks on the Making 


Be Hand. Erik Oberg— 
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Taps, Tapper. [Erik Oberg.. 


Taps with a Good Endurance 
Record, ‘wo 
Taps with Inserted Blades, Ad- 
justable Reamers and 
Tariff a Cause of High Prices 
of Structural Steel........ 
Taxation of Hill Ore Lands.. 
Taylor, Fred W.: 
On the Art of 
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Technical Education, Unique 
Experiment in .....-..+-+ 
Technical Training, On the Ob- 
ject of. Entropy...-...--- 


Technology, True Object of... 
Teeth to Length, Grinding 
Gear-Cutter. F. H. Stillman 
Telegraphone System, The... 
Telegraphy, Additional Infor- 
mation Concerning Poulsen 
Wireless System of.......- 
Telephone Between Berlin and 
Nauen, Wireless i 
Temperature on the Fragility 
of Metals, The Influence of. 
Temperature, Means for Meas- 
uring 
Temperatures 
Effect of High.......---: 
Tempering Hollow Mills and 
Other Tools. J. F. Sallows 
Templet for Drawing Machine 
Handles. Winamac . 
Tensile-Compression Stress in 
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Reinforced Concrete ....-- 
Tension on Spherical Shell 
Compared with Tension on 
Cylindrical Shell ....---;- 
Terminal Facilities for Rail- 
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Terminal Station at Hamburg, 


New : 
Terra Cotta Disaster, A Condi- 
tion Revealed by Investiga- 
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Handling a Long Shaft... 


Test Indicator, The “Just It” 
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Tester of Automobiles....-.-- 
Testing Laboratories im Ger- 
many, Industrial ...----- & 
Testing Plant, Pennsylvania 
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Gulf Between ..- 
Thermometer Readings—Meth- 
od of Transforming Fahren- 
heit to Centigrade....-.---- 
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Thompson Universal Grinder. 
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Thread Fittings, Cast.....--- 
Thread Miller, Taper Attach- 


Interchangeable Screws. Ss. 
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Thread Tools for Threads with 
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Thread Tools, Measuring Width 
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Threading in Small Holes, Tn- 
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Threading Tools and Thread 
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Threading Wrought Iron vs. 
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Threads, A Lubricant.for Cut- 
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Threads, Tool for Cutting 
Square Screw 
Three-Spindle Drill Head..... 
Three-Spindle Drilling Attach- 
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Tides for Power Purposes, Use 
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Ticht Work, Jig Knock-Out for 
“Tilted Turret’? Lathe, .The.. 
Tilting Press, A Large...... 
Tilting Vise, Brickner......- 
Time and Percussion Fuses and 
Firing Rings. Special Tools 
for Drilling Holes in. W. R.. 
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Time Cards, Human Nature in 
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Time-Saying Device for Nut- 
Facing Machine 

Time Saving in Extracting the 
Square Root 


Time-Saying in the Drafting 
Room. E. R. Plaisted.... 
Tie, Combination Wood and 
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Tim Consumed ‘int Us Se... « 
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A special edition of MACHINERY devoted to Locomotive and Car Equipment and Mechanics. 


September, 1906. 


SUPERHEATING COMPOUND EXPRESS LOCOMOTIVE, BAVARIAN 
STATE RAILWAYS. 


CHARLES R. KING. 


Progress in locomotive design in Bavaria is so rapid and 
continuous that the builders there take the lead of all Europe, 
including even Austria—France now being the last of the 
stragglers. The latest development in the four-cylinder bal- 


anced compound locomotive is illustrated in the subjoined 


a 


Fig. 1. 


without exceeding the maximum limits of load in the driving 
wheels (35,200 pounds) an extra pair of wheels had to be in- 
troduced under, the, footplate, so making a four-connected 
engine with two bearing trucks which, with certain modifica- 
tions, would permit the locométive to run with either the 


Superheating Compound Express Locomotive, 4—4—4 Type, Bavarian State Railways. 
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Fig. 2. Diagram showing Wheel Center Distances, Etc., 444 Superheating Compound Express Locomotive. 


photographic reproduction. It has been specially designed for 
high speeds, to average about 95 miles per hour between stops, 
on the Muenchen to Niirnberg section of the Bavarian State 
Railways. The engine of which several others are in con- 
struction, has not yet undergone its official trials, but the 
chief engineers of the celebrated J. A. Maffei Locomotive 
Works have shown in many previous examples that their 
locomotives can always exceed the stipulated output for power 
and speed. To attain this object a very large boiler with a 
great heating surface and flues with superheating pipes in the 
upper rows has been provided; and to carry this generator 


smokebox or the firebox in front. The engine proper is a 
four-cylinder balanced compound of that Central European 
type which is rapidly displacing all other engine arrange- 
ments. All main rods drive the leading connected axle which 
is of the oblique-arm type with hollow crank seats. One 
valve gear actuates two out of the four valves. The valves 
are of the type described in the issue of May, 1906, page 487. 
The valves by which the live steam is introduced into the 
low-pressure cylinders, when starting, are, here, quite differ- 
ent. At each end of the low-pressure valve chests there are, 
at right angles to the diameter of the chambers, two cylindri- 
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cal valves which when raised give entrance to the live steam 
whenever the valve travel exceeds a cut-off of 70 per cent of 
piston stroke. This movement is derived from a long rod 
connecting the valve stems with the reach-rod shaft and is 
therefore automatic in operation and independent of the loco- 
motive engineer. There is also an attachment on the expansion 
link for working the oil pump, also visible in the engraving. 
The frames are of the bar type. All projections in the loco- 
motive are cased in with plates shaped so as to cut or divide 
the air when the machine is traveling at high velocities. The 
cylinders, smokebox, chimney, the dome and sand box (ranged 
together) and the entire cab front, have been curved up or 
shaped with this object, the saving of power thereby effected 
meaning increased speed. The proportions of the main rods 
and side rods have been calculated for the maximum of tract- 
ive effort, which is 5 tons, while the total adhesive weight is 
32 tons with engine loaded, a coefficient of 1:6.4. The engine is 
not designed for great tractive power, but to make a speed of 
94 miles per hour\with a trainload of 180 metric tons. The 
metric ton is about 10 per, Gent more than the U. S. ton 
and the traction effort is calculated according to Continental 
formula which gives very much lower values than the Ameri- 
can formulas. The weights of the engine in the following 
list are the correct ones; those published by some Continental 
journals relate, presumably, to the estimated weights in the 
original project for the new engines. 


SUPERHEATING COMPOUND BALANCED LOCOMOTIVE. 
Type C 2/6 Bavarian State Railways. 
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Flues, diameter (inside)........ ...0 feet 5 inches. 
Total free length of tubes........-. 16 feet 1 inch. 
Heating surfaces (inside measurement): 
SHAOEMEL AmnUeey . ahs nae ep seca 2,130.5 square feet. 
Barges siies! *). iaaee ey Sh eee Ne a, 409 square feet. 


BELG TOK cytens ). SMe cits hs pnon cs enone 177.5 square feet. 

Od Lami 6 eas Gist netstat cg ened 2717.0 square feet. 

GLALEU BTCA rm, MEGA ae vee tk ween eae 50.0 square feet. 
Weights: 

HN ZINGACMPtyneie eee ten cee 167,200 pounds. 


Engine, fully loaded 


Aah Set RACE er Re 184,800 pounds. 
Weight distribution: : 


DYIVieRs! ; ASCs. See ee MeL Tae ate ene 70,400 
KY OUTER ULUCK) Liga sette been: at eee Co ee ta tele 62,700 
RGam GTC kK fit es weit on R en cue SCR tauren barton 51,700 

ROL. 7%. ose Sa ee EPA Sica eee Te, 184,800 
Gake’s a Sitscavahiceg ot eee een es 4 feet 814 inches. 
Minimum radius! of curves ese. <. ee. cue: 600 feet. 
Rigid wheel base of engine......... 7 feet 734 inches, 
Total wheel base of engine....... 38 feet 414 inches. 
otalmleneth "Of en? inegme... bee wae. 45 feet 2 inches. 
Greatest breadth of engine......... 10 feet 2 inches. 
Greatest heteht of Gneines ; seu yee ee 15 feet. 
Helsht Ob pollerscentersme ener cee 9 feet 10 inches. 


Rigid wheel base 
Total wheel base 


SOA ater eue le 5 feet 8% inches. 
ab 5 co ee 17 feet 456 inches. 


otal ileneth: of tender ages... 24 feet 2 inches. 
Greatestanwadth! aeseee reas sisi 10 feet 

Wheels diameters. none a.ke ok 3 feet 314 inches. 
WY ater SCADACIL Var inetee eiicee ee er ee 5,730 gallons. 
Cale Capacity. eo Age aes cee Cas ee, 8.8 U. S. tons. 
Wicie ht ie CIty. ie. hte eae Nae eta eee 41,800 pounds. 


WSLS HU OAC CU Naceeusiendsteto ta. ingen ee 114,400 pounds. 
Total wheel base of engine and tender, 


60 feet 714 inches, 


Total length of engine or tender..69 feet 4 inches. 
Weights: 

Engine and tender empty............ 104 U. S. tons. 

Engine and tender fully loaded....... 149 U. S. tons. 


* * * 


It is claimed that the Baldwin Locomotive Works would, by 
itself, support a city of 100,000 inhabitants. 
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NEW NORTHERN PACIFIC RAILWAY LOCO- 
MOTIVES. 


The American Locomotive Company has recently completed 
twenty Pacific type locomotives for the Northern Pacific Rail- 
road. They are identical in design with the Class Q—1 
engines built by this company for that road, except in the 
design of the boilers. 

The boilers of both classes are radial-stayed, extended 
wagon-top type with the same size firebox and the same out- 
side diameter at the front and back and the same length over 
all. Both boilers have 2-inch tubes spaced 2% inches centers, 
at the front end in the boiler shown, and 2 29-32 inches centers 
at the front end in the boiler of Class Q—1. The boilers of 
the engines illustrated, however, are designed with a combus- 
tion chamber. The combustion chamber is 3 feet long and the 
tubes are 16 feet 9 inches long. In the Class Q—1 engines 
without combustion chambers the tubes are 18 feet 6 inches 
long; or, in other words, the combustion chamber cuts off 
1 foot 9 inches in the length of the tubes. In addition to 
being shorter, the number of tubes in this boiler is also less . 
than in the boiler of the Class Q—1, there being 306 tubes in 
the one as against 347 in the other. 

The tube heuting surface and total heating surface are, 
accordingly, much less in these later engines than in those 
without combustion chamber, while the firebox heating sur- 
face is much. greater. The comparative heating surfaces are 


as follows: 

With Without 
Combustion Combustion 

Chamber. Chamber. 
Tube heating surface.......... 2,1a msde Lt: 3,339 sq. ft. 
Firebox heating surface....... 233 sq: ft. 182 sq. ft. 
Arch-tube heating surface..... 9 sq. ft. (eek 
Total heating surface..... 2,979 sq. ft. 3,528 sq. ft. 


From this comparison it will be seen that the tube-heating 
surface has been reduced 602 square feet, or 18 per cent, and 
the total heating surface 550 square feet, or about 15.6 per 
cent, while the firebox heating surface has been increased 
51 square feet, or about 28 per cent. 

It will be interesting, also, to compare the ratios of tube 
heating surface and tcetal heating surface to the volume of one 
cylinder in the two classes of engines, both having the same 
size cylinders: 

Tube heating surface divided by volume of one cylinder: 
With combustion chamber = 478; without combustion cham- 
berms 5835 

Total heating surface divided by volume of one cylinder: 
With combustion chamber=520; without combustion cham- 
ber = 616. Es 

These ratios are lower in the engine with the combustion 
chamber and higher in the engine without than are generally 
found in the Pacific type locomotive, the average ratio of tube- 
heating surface to cylinder volume in this type being about 
525, and of total heating surface to cylinder volume 550. 

Whereas it might at first appear that this great reduction 
in heating surface was rather a venturesome experiment, par- 
ticularly in this type of engine in which large boiler capacity 
is so essential, this design of boiler is no new experiment on 
the Northern .Pacific. Mr. D. Van Alstyne, mechanical super- 
intendent of the Northern Pacific, has made a very careful 
study of locomotive boiler design, and, as a result, in 1904 
one of twenty tandem compounds built by this company for 
the Northern Pacific at that time was fitted with a combus- 
tion chamber and its record, under the severest tests in serv- 
ice on divisions where the water conditions were the worst, 
has been most satisfactory. The application of a boiler with 
combustion chamber to the Pacific type, therefore, is only a 
further development along the same lines. 

The combustion chamber in the Pacific type is supported 
by expansion stays, radial stays, staybolts and bottom braces. 
The water space at the bottom is 71% inches, and 7 inches at 
the side, giving good water circulation with no danger of the 
combustion chamber being overheated. In these engines the 
front tube sheet was moved 15 inches further ahead than it is 
in the Pacific engines without combustion chambers. This 
was done to avoid reducing the length of the flues by the full 
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length of the combustion chamber as the number of tubes 
had also been reduced. 

Though the tube heating surface is greatly reduced by the 
combustion chamber, the firebox heating surface is greatly 
increased, and, in the case of the Mikado type (described be- 
low) this increase in the firebox heating ‘surface seems to 
more than offset the toss of the tube heating surface and to 
give an engine with just as good steaming qualities. 

The advantages aad disadvantages of the boiler with com- 
bustion chamber have already been thoroughly discussed in 


Fig. 2. Northern Pacific Railroad Mikado or 2—8—2 Type Locomotive. 
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attracting a great deal of attention among railroad men in 
this country at the present time. 

The combustion chamber and superheater are among the 
most recent developments in locomotive design and the North- 
ern Pacific officials, and the whole railroad world as well, will 
have an opportunity such as they do not often enjoy to watch 
the performance of the three different exponents of recent 
locomotive construction—the simple engine with long flues, 


the simple engine with short flues and combustion chamber, 


and the simple engine with combustion chamber and super- 


PACIFIC 


Cylinders 24x80. 


Fig. 3. Northern Pacific Railroad Prairie or 2—6—2 Type Locomotive. Cylinders 21x28, 


various papers on the subject and the merits of this design 
ably presented so that it is useless for us to elaborate on them 
in this description. 

These engines, however, afford a good opportunity for judg- 
ing of the comparative merits of the two designs of boiler 
and the record of these engines with combustion chambers as 
compared with those of the same design running on the same 
road and under the same conditions, but with boilers without 
combustion chambers will be of great interest to railroad 
officials and the technical world. ; 

What will add further interest to the Pacific type locomo- 
tives is that the twentieth engine of this lot is equipped with 
the latest design of the Schenectady superheater which is 


heater, all three engines being identical in design except for 
the special features of combustion chamber and superheater. 


Mikado Type. 


The same course as in the case of the Pacific type has been 
followed in the thirty Mikado type engines, a halftone of 
which is here given. These engines are identical in design 
with the Class W simple engines built by this company for 
the Northern Pacific in 1904 and 1905, except for the special 
feature of the combustion chamber. In the Mikado type, how- 
ever (as was not the case in the Pacific type locomotives), 
the boiler with combustion chamber contains the same num- 
ber of tubes as that without combustion chamber, while the 
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length of the tubes has heen shortened by the full length of 
the combustion chamber. This reduces the total heating sur- 
face by 14.2 per cent. The comparative heating surfaces of 
the two classes of the Mikado type are as follows: 


Without Without 
Combustion Combustion 
Chamber. Chamber. 
Tube heating surface......... Bel OAS. tk, 3,798 sq. ft. 
Firebox heating surface...... 204 sq. ft. 200 sq. ft. 
Arch-tube heating surface..... asSgy ite 9 sq. ft. 
Total heating surface..... 3,437 sq. ft. 4,007 sq. ft. 


The combustion chamber has already been tried with great 
success in this design—the tandem compound Mikado type 
engines, to which we have already referred as haying had this 
type of boiler, being of the same design as Class W except 
with compound cylinders. Though, as we have before stated, 
we do not care to discuss at length the merits of the combus- 
tion chamber, it will not be out of place right here to give a 


‘Dome Welded 
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equipped with Walschaert valve gear, and the halftones of 
these types show the engines having this valve gear. 

How much faith the Northern Pacific has in the locomotive 
boiler with combustion chamber, and what a satisfactory type 
of boiler they consider it, is shown by the number of en- 
gines—70 in all—that they have ordered with boilers of this 


design. 
* * * 


NOMENCLATURE OF WALSCHAERTS 
VALVE GEAR. 


CHARLES R. KING. 


The terms used to denominate the component parts of the 
Walschaerts valve gear have, in the United States, since its 
introduction here, undergone changes which, though they may 
be handy in shop routine, are not very exact, while they 
might eventually prove to be untranslatable in technical 
dictionaries, 

In the Walschaerts valve gear the mechanism is so simple 
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Fig. 4. Longitudinal Section of Boiler for Mikado or 2—8—2 Type Northern Pacific Railroad Locomotive. 


few extracts from Mr. Van Alstyne’s paper, “Some of the 
Essentials in Locomotive Boiler Design,’ presented before the 
North-West Railway Club. He says: ‘What seems to me an 
especially good feature of the combustion chamber, if it is 
practical, is the fact that it very materially increases the 
heating surface of the firebox’; again: “The beauty of the 
combustion chamber is in getting the flues away from the 
fire,’ and later, “The great convenience and economy that is 
derived from this combustion chamber” (referring to the 
Mikado engine which we have already mentioned) “is due to 
the fact that the flues can be worked without disturbing the 
brick arch. 

A report of the condition of the boiler of this engine after 
an inspection made by Mr. Van Alstyne immediately after 
the engine had been cooled off seems to justify his claims as 
to the advantages of the combustion chamber. 

The brick arch was in place, the flues showed very little in- 
dication of leaking or having had any work done on them, the 
combustion chamber showed no signs of overheating and was 
free from ashes, and the bottom flues were open and not 
choked. 

Only one engine failure from leaky tubes was reported 
against this engine during its years service on the Yellow- 
stone Division, and this, where the water conditions are 
notoriously bad and Mr. Van Alstyne says that he believes 
that they were doing only about 25 per cent as much flue ex- 
panding on her as on the other engines on the same division. 

This engine has since been sent to the Montana Division. 


Prairie Type. 


The Prairie type illustrated and described here is the first 
of this type of locomotive to be built for the Northern Pacific. 
This type has proven so satisfactory on other roads that they 
ordered twenty of this company, which were completed last 
May. 

These engines are also equipped with boilers having com- 
bustion chambers. Th? combustion chamber of this type is 4 
inches shorter than the other two types described, and the 
tubes are some 3 feet shorter. These differences, however, are 
due solely to differences in the types of the engines. 

One of each lot of both the Mikado and Prairie types is 


that, after a lapse of fifty years, there is no necessity now to 
complicate matters by the introduction of wonderful terms 
for describing the parts, as “kicker,” etc. We have, first, a 
simple crank describing a true circle: 1, ‘‘valve crank,” and a 
rod connecting it with the radius link; 2, “valve-crank rod.” 
This arrangement gives only a valve motion corresponding 
with the driving crank periods. Hence, “lead” is given by 
means of a lever; 3, “lead lever,’ which pivots on the radius 
rod (below the valve stem for outside admission and above 
the valve stem for inside admission with ordinary piston 
valves). The tip end of the lead lever is connected, as the 
case may require, with the valve stem or otherwise with the 
radius rod, and its lowest extremity is connected, as closely 
REACH ROD 3 


LIFT LINK 


CRANK CIRCLE ADVANCE LEVER 


OR LEAD LEVER. 


VALVE .CRANK 
‘LEAD LEVER LINK 

Machinery, N.¥, 
Diagram Illustrating Parts of the Walschaerts Valve Gear. 


LEAD LEVER BRACKET 


as can be done, to the piston crosshead. This involves a link: 
4, “lead-lever link” and a bracket: 5, “lead-lever bracket’ for 
attachment to the crosshead. This latter should be made as 
short as possible consistent with the length required for the 
lead lever. In the ideal arrangement the center of the cross- 
head should be the center also of the rear pin of the lead-lever 
link in order to increase the rigidity of the lead-lever drive. 
All the foregoing terms are perfectly accurate in their descrip- 
tiveness, and, if translated literally, have the same significance 
in all Latin languages, and without ambiguity. The terms 
originally employed for the Walschaerts valve gear were 
French, for, although this name is Flemish, French is the 
scientific language of the Belgians. The object of these re- 
marks is, it will be evident, to favor a classic and universal 
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engineering language, in place of shop jargon which, only 
too often, is the basis for our industrial vocabulary, and to 
Show that the Walschaerts valve gear parts, at least, are not 
in need of being christened anew after half a century of regu- 
lar use. 
* * * 
SIDE PLAY OF TRUCKS ON CURVES, AND 
METHOD OF CALCULATION. 

In the July issue of Ramnway Macuinery the writer noted 
an article on “Side Play of Trucks on Curves, and Method of 
Calculation.” The article in question gives formulas and in- 


53% SIDE PLAY= 34° WHEELS B & © FIG. 3 eet 
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Fig.1. Showing Side Play of Wheel Flange and Rail Head. 


dicates the derivation of the same, together with a table 
showing side play required for rigid wheel bases up to 15 
feet for various curve radii. 

The writer quotes from the findings of Mr. A. M. Welling- 
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The figures given for side play for the different curves and 
wheel bases, are evidently based upon the assumption that 
the rear axle of any rigid wheel base is literally radial to 
the curve with the result that requirements for side play are 
obtained which are impossible to provide for in most cases. 

From an extended experience in locomotive design, with 
both railroads and locomotive building plants, the writer of 
the present article takes exception to the article in July issue, 
not in a spirit of carping criticism, but rather to bring out 
more fully for the benefit of readers of RatLway MACHINERY, 
a subject about which but little has so far apparently been 
published. 

That the rear wheel of a rigid truck will press against the 
inside rail of a curve, and the forward wheel will press 
against the outer rail, is a correct statement, but that the 
rear axle assumes a position approximately radial to the 
curve, is a statement which actual practice does not seem to 
warrant. 

As an example of actual practice on the P. & R. Ry, Fig. 5 
shows the wheel-base of a four-wheel switching engine. The 
wheel-base W is 69 inches, and the engine passes around a 
curve of 60-foot radius. The tires on this engine are set 
53% inches between flanges and a box play of #, inch on each 
side is allowed. The gage of track on this curve is 5714 
inches, or % inch wider than standard; but if the rear axle 


.is assumed to be radial to curve, as shown in Fig. 4,:a side 


play of 3.3 inches would have to be provided for, which is 
the measure of P, or versed sine of an are of 60 feet radius 
and 69 inches taken as half the chord of are. 

However, the actual side play of this engine on 5714 inch 
gage is only a total of 15-16 inch made up as follows: (See 
Fig. 5.) Front wheel A=19-32 inch play between the flange 
of wheel and rail head, plus 1-16 inch box play, all in direction 
of the cuter rail. Rear wheel B—19-32 inch play between 
the flange and rail head, plus 1-16 inch box play, all in direc- 
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Fig.2. Box Arrangement of P. & R, Railway Hight-driver Locomotive. 
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Fig. 3. Showing Position Assumed on Curve by P. & R. Railway Hight-driver Locomotive. 


ton, to the effect that “a rigid truck, in passing a curve, 
whether alone, or coupled with another, takes the position 
with the rear axle, approximately radial, as indicated in Fig. 
pride said Fig. 2 showing the front wheel pressing against the 
outer rail, and the rear wheel pressing against the inner rail. 


tion of the inside rail. The total possible side movement 
being (19-32 + 1-16) K 2 = 15-16 inch. 

Placing the engine on a curve of 60-foot ratlius with the 
center of the curve falling on the center of the wheel-base, as 
in Fig. 5, the actual side play, or versed sine of arc P = 1.2 
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inches, thus showing that the engine will just pass the curve 
without any side play to spare. 

This latter method is followed, I believe, by all builders 
in determining the curve an engine will pass. 

On many of the standard railroads of the country the gage 
is widened 14 inch for each 5 degrees of curvature with a 
maximum increase in gage width of % inch for any curves 
on main line. 

A considerable number of roads have consolidation 1loco- 
motives (2-8-0) with 16-foot rigid wheel-bases, the wheel and 
box arrangement being as shown in Fig. 2. These engines 
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Fig. 4. Position Assumed by Four-wheel Locomotive if Rear Drivers 
remained Radial to the Curve. 


pass 16-degree curves in daily service, without showing any 
track distress, or in other words, without moving the track 
out of its original alignment. 

On the basis of % inch increase in gage of track for each 
5 degrees of curvature, the gage on a 16-degree curve would 
be 56% + (16/5 X %4) = 57.3 inches, say 574% inches. Tak- 
ing into account the side play of the wheel flange to rail head, 
as indicated in Fig. 1, and the side play between the axle 
boxes and wheel hubs, the total movement of the engine or 
side play would be only 1% inch, as follows: (See Fig. 2.) 
For wheels A and D, the side play between the wheel flange 
and rail head = % inch. The box play for the same 
wheels == 4% inch; hence the total = % + % = 1 inch. 
For wheels B and C the play between wheel flange and rail 
head = 1% inch, and the box play = 1/16 inch, or a total of 
9/16 inch. 

The total engine side play on 57, 
therefore, be 1 inch + 4 = 1,% inch. 

Taking the assumption that the forward wheel hugs the 
outer rail, and the rear wheel hugs the inside rail, and fur- 
ther that the rear axle is radial to the curve, as stated and 


inch gage track would, 
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assumed in the article in the July issue, the versed sine of 
the are of a 16-degree curve, or 358 feet radius, with a 16-foot 
Ww? (16)? 
or 358 = ——; 
2P 2P 


Zee 200/089 OF 2p es OKi Le OOG) == 0.3555 OOlar Ore4s26 
inches, which side play would have to be provided in wheel 
arrangement of engine and widening of gage. 

That this amount of side play is not needed and that it 
cannot be found on any railroad operating 2-8-0 engines over 
16-degree curves is a fact which is evidenced from sketches 
Figs. 2 and 3 herewith, Fig. 83 showing the method used to 
find whether engine will pass 2 curve or not. The following 


rigid wheel-base would be R = 


hence 
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analysis of Fig. 3 will aid in illustrating what really takes 
place when a 2-8-0 engine is passing a curve: 

When on a curve the flange of the front wheel A presses 
against the outer rail, and the hub of the driving wheel is 
brought against the box on the same side of the engine as 
the outer rail, tending to force the engine around into con- 
formity with the center line of curve. The flanges of wheels 
B and C bear against the inside rail, and the hub of the 
wheel is brought against the box on the same side as the in- 
side rail. Wheel D, or rear wheel, is forced against outer 
rail by the swing of the engine frame toward the outer rail, 
this action being caused by the curvature of the track forcing 
the wheel hubs B and C against the driving boxes, and thus 
forcing the wheels and engine bodily toward the outer rail, 
an amount equal to the total side play of wheels B and C. 

Taking the engine shown by Figs. 2 and 3, and letting the 
center line of curve fall midway between wheels B and C and 
further (see Fig. 6), letting P equal height of arc for the 
total wheel-base, and p equal height of are for wheel-base 
from B and C we have the following: 

Radius = 358 feet (16 degrees). 

Chord of arcs = 16 feet, and 5% feet. 

Then, letting R = radius 

C and c = ! chord of arcs. 

P=height of are tor total wheel-base. 

p» =height of arc for wheel-base B to C. 
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Fig. 6. Diagram Illustrating Geometrical Calculation. 


We have by geometry the equation 
R?—C’= (R— P)?. 
Or taking C as 8 feet (1%, chord of arc for total wheel-base) 
we have 
(358)? — (8)? = (3858 — P)? or 
128164 — 64 = (358 — P)? 
(128100 = 358 — PF 
P= 04 foot) or) 1.2 inches: 
gain taking same equation, and using for c the half-chord 
of arc for wheels B and CO, or 2% feet, we have 
(358)? — Cae = (858 — P)* or 128164 — 7.56 = (358 — 
yey 

Hence P= 0.02 foot = 0.24 inch.: 

The actual height of are which must be considered, there- 
fore, is the measurement taken from points of contact of 
wheels B and O, and A and D and is equal to P — p = 1.2 
inch — 0.24 inch — 0.96 inch, the latter figure being the 
actual side play required for passage of engine on curve. 

Since the actual possible side play of the engine is 1,% 
inch, as found previously, it may be seen that engine will 
readily pass the curve. 

With regard to industrial, plants, mines, etc., where ex- 
tremely sharp curves are often necessary, it is the practice to 
widen the gage of track as much as the limit of car, or en- 
gine construction will permit, but this increase in gage will in 
no case ever approach the limits laid down in the article as 
it appeared in the July issue. 

On narrow gage roads, the gage is usually widened 1/16 
inch for each 2% degrees of curvature, so that on a curve of 
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say 40 degrees, the gage would be widened 40/2% * 1/16 = 
1 inch. 

As another illustration of the correctness of statements 
given herein, a 6-wheel switching engine with a 10-foot rigid 
wheel-base (middle tire without flange) will pass a 40-degree 
curve, or 143-foot radius, with a total side play consisting of 
% inch box play, plus the play due to widening of gage, 
which is not more than 1% inch total at most, on standard 
gage roads, making a total of 2 inches side play. Gage is 
here taken as 1 inch wider than on tangent; and tires 53% 
inches apart, inside face to inside face of tire. 

Consulting the tabie in the article as given in the July 
issue, 4 inches side’ play is required for a 150-foot radius 
curve, and 10-foot wheel-base. : 

For curves of from 35 feet to 50 feet radius, which cannot 
be stated in degrees, the gage must be widened accordingly, 
but it will be found that a rigid wheel-base in such cases is 
limited to from 4 feet to 5 feet 3 inches. In no case, how- 
ever, is a side play of as much as 4 inches provided for. 

In the calculations given herein, no regard has been paid to 
the fact that depth of flange below the rail has the effect of 
lengthening the wheel-base, since, with flanges 114 inches deep, 
and small wheels, as usually found on engines with long, 
rigid wheel-bases, the addition to actual wheel-base from this 
cause is trifling, and need not be considered, particularly 
since an extra amount of side play over and above the actual 
requirements of the case, is always provided, to minimize wear 
and tear on flanges and rails. Besides this, it is open to 
question as tc whether an allowance need actually be made 
for extension of wheel-base due to flange depth, since an in- 
spection of standard flange in Fig. 1 will show that it is 
eased off, so as to clear the rail, and that the point of the 
flange cannot come into contact with the rail, unless the 
flange is worn in such manner as to make its wearing face a 
line at right angles to the wheel tread face. When sufficient 
wear has taken place to produce this result, it would then 
have the effect of lengthening the wheel base, as described in 
the articlé in the July issue, but since, at the same time, it 
would also have the effect of increasing the side play of the 
engine, due to wear, it may be seen that no allowance need 
be made for extra side play, on account of depth of flange 
on standard equipment. ; 

Attention should be called to one fact, however, which is 
that on very heavy modern engines with maximum wheel 
loads, the rear wheels of a 2-8-0 engine, or even of 4-6-0 type, 
will have a tendency to ride against the inside rail, due to the 
fact that the friction between the wheel tread and rail face 
will be greater than the effect of the side swing of engine 
toward the outer rail, produced by the middle wheels press- 
ing against the inside rail and bearing against the driving 
boxes at same time. 

In such cases greater side play must be provided to pass a 
given curve than for a light engine of the same wheel-base in 
order to avoid distortion of the track or danger of derail- 
ment. The exact amount of extra allowance in such cases 
can best be determined by actual trial of the engines over 
the curves in question. ’ 

Finally, it should be remembered that no fixed rule or table 
can be given, providing for the exact amount of side play 
required for all styles of rigid wheel-bases, but each case 
must be considered individually, to determine the increased 
width of gage and side play between wheel hubs and boxes 
for passage over any given curve. 

Cuas. A. BINGAMAN, 
Asst. Chief Draftsman P. & R. Ry. Co. 

Reading, Pa. 

[For the benefit of readers unfamiliar with the method fol- 
lowed by civil engineers to express curvature in railway loca- 
tion it may be well to explain that the “degree of a curve’”’ is 
determined by the central angle subtended by a chord of 100 
feet. Hence the radius may be found by the formula R = 

, in which a = the degree of the curve, but for curves 
sin % a 
up to 10 degrees and even greater the common practice is 
simply to divide 5,730 (the radius of a 1-degree curve) by 
the number of degrees; this gives the radius with sufficient 


accuracy for most purposes,—Hp1Tor. ] 
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BROWN SANITARY CLOSET SHIELD. 


This sanitary appliance for a water closet is an entirely 
new construction, patented by Alex E. Brown, and manufac- 
tured by the Brown Hoisting Machinery Company, Cleveland, 
Ohio. Its construction has already attracted considerable 
notice and it is believed that a description will be of consider- 
able interest to our readers in view of the peculiar difficulties 
attending the makirg of satisfactory shop arrangements of 
this sort. 

It consists of a series of stalls, or compartments, as shown 
in Fig. 1, separated by concrete steel partitions (of the “fer- 
roinclave” construction), attached to light angle supports, and 
covered by one concrete steel hood (also of the “ferroinclave’”’ 


Fig. 1. Row of Brown Sanitary Closet Shields. 


construction), which runs to an apex at about an equi-distance 
from either end partition. At this apex is a ventilating pipe. 
With the exception of the two ends, the partitions do not 
extend up to the hood, thus giving sufficient air circulation. 
As will be seen in the cross section, Fig. 2, the hood extends 
out over the doors. 

The doors are steel plates rolled in the form of semi-cylin- 
drical shells. They are hung from the top on light angles, 
which extend across the partitions, and are so adjusted that 
in rotating on rollers they describe the path of a cylindrical 
shell about its vertical axis. 

Some of the advantages of this appliance are: 

1. A saving of space, practically three feet being saved by 
this door, over the ordinary side-hinged style. 

2. Sanitary, the excellent hood or ventilating system tak- 
ing away all odors, and the concrete walls allowing easy clean- 
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FRONT ELEVATION 


Fig. 2. Showing Construction of Brown Sanitary Closet Shield. 


8. The interior is at all times closed to the outside view, 
thereby making it practicable to erect the same at points in 
a building that would be too exposed for the types of closet 
in ordinary use. 

4. It can readily be seen by the door whether a closet is 
or is not occupied. A closet cannot be occupied without the 
door being out. This fact, together with the lack of light and 
the partitions, is the means of a great saving in time, in that 
it eliminates the usual causes for the men loafing, 
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FORMULAS FOR CONSTRUCTING RINGS MADE 
FROM SQUARE OR FLAT IRON 
BENT EDGEHWISE.* 


In 1904 I was chair- 
man of the committee 
on reducing railroad 
forgings to an exact Sci- 
ence. At that time I 
was not prepared to give 
mathematical formulas 
for constructing rings 
made from square iron 
or flat iron bent edge- 
wise; however, I have 
since produced formulas 
that will give the exact 
dimensions of a ring 
bent from square or 
flat iron, in its original 
shape before bending; 
also the exact dimensions of the ring after being bent. 

Many different methods are employed by practical smiths 
to determine the proper length to cut the straight bar. The 
carriage smith will either roll the wheel over a long bar of 
iron or will use a small wheel and roll the outside of the 
wheel and the inside of the tire, making the allowance for 
the openings between the felloes, which method is correct. 
In a locomotive or manufacturing shop conditions are differ- 
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Formulas for Constructing Rings made from Square or Flat Iron. 


ent as the smith works from drawings and in many cases 
has no means of measuring the circumference the ring is to 
fit over. Oftentimes the ring has to be finished on all sides 
in the machine shops and the proper allowance has to be 
made for finishing. Many smiths have different methods of 
calculating the straight length of the bar. Many use the old 
rule: “as 7 is to 22 so is the diameter to the circumference.” 
Others, simply: “3 times the diameter plus 1/7 the diameter.” 
Then again others use the simple method: ‘3 times the in- 
side diameter plus 3 widths of the iron.” The writer’s method 


* Paper read by Mr. S. Uren (Southern Pacific Co.) before the In- 
ternational Railroad Master Blacksmiths’ Association Convention, Chi- 
cago, Ill., August 21-23, 1906. 
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is to use the formula: ‘3.1416 multiplied by the diameter of 
the ring at the neutral axis of the bar.” 

The above methods are practically correct, measuring from 
the center of the metal but do not give the short and long 
side of the straight bar, as shown in Figs. 3, 4 and 6. I, as 
well as others, have searched mathematical and mechanical 
books for formulas that would give the different functions of 
a ring that has been bent from a heated bar of iron of given 
dimensions. I could not find anything bearing on the sub- 
ject, consequently Mr. Harkins,-my assistant foreman, who is 
an expert mathematician, and myself undertook to solve the 
problems and we have fully demonstrated and proved by ex- 
periments in actual practice of the formula. 

Fig. 1 represents a ring bent from a bar of iron 2 inches 
wide by 1 inch thick. The usual custom of the practical 
blacksmith is to cut the bar to the length given by the for- 
mula: “3.1416 multiplied by the diameter of the ‘ring,’ and 
to guess at the angle to which the end of the bar is cut. 
Oftentimes after the ring is bent, the inside will meet, leay- 
ing an opening on the outside, and if cut in excess, a similar 
condition occurs on the inside. In nearly all cases the smith 
will cut his iron long and trim to the proper shape after being 
bent. The formula of Fig. 2 is simple, and will give the 
angle; the end of the bar should be cut before bending. The 
difference between the long and short diameter, divided by 
the sum of the long and short diameter, multiplied by the 
width of the iron will give the required angle. The result in 
all cases should be added to the length produced by the above 
formula and the angle should be cut as shown at X, Fig. 2. 
If the ring is not to be welded, the ends will come together, 
forming a perfect joint. 

It will be observed from Figs. 1 and 2 that the metal 
changes its shape in bending. The inside circumference of 
Fig. 1 is 18.84 inches. The length as shown in Fig. 2 to pro- 
duce the circumference is 24.63 inches, or 5.79 inches in 
excess of the inside circumference of the finished ring. The 
reverse conditions exist in the outside of the ring. The 
actual length of the straight bar is 5.79 inches shorter than 
the actual outside circumference of the ring; consequently 
the surplus metal has to be accounted for on the inside of 
the ring and to be diminished on the outside. The extra metal 
increases the thickness of the inside of the ring, as shown 
in section at J, and decreases the thickness, as shown at L. 

Oftentimes the smith has to make rings in sections, as 
shown at Fig. 4. The same formula will apply to produce 
the ‘angle projections in the straight bar. The usual custom 
of the smith is to guess at the angle when forging the pro- 
jections in the straight bar and set the ends properly after 
the section of ring is bent. The formulas are correct if the 
rings are bent at an even temperature and the metal has the 
same tensile and compression strength. Practically the metal 
has about equal tensile and compression strength at a bright 
red heat. When making rings from uneven shaped iron such 
as T-shapes or channel, the formula ‘3.1416 multiplied by the 
diameter” must be figured from the neutral axis of the bar. 

Fig. 1 shows a 6-inch inside diameter ring produced from 1 
Xx 2-inch bar; and Fig. 2 the same inside diameter ring pro- 
duced from a 2-inch square bar. The figures obtained by 
using the formula correspond to the dimensions of similar 
rings produced in actual practice. Very few smiths realize 
that the length of the short side of the straight bar in a 6- 
inch ring 2 inches wide is 5.79 inches longer than the inside 
circumference of the ring and the long side as much shorter 
than the outside circumference. The formula to produce J 
is all that is required for whatever J exceeds K is the amount 
that LZ is less than K. The foregoing formula applies to di- 
ameters between 1 inch and 10 feet for large radii or railroad 
curves, the functions would be almost infinity. 


* * * 


The railway rate bill affecting all common carriers went 
into effect August 28. It gives the Interstate Commerce Com- 
mission authority to examine into all charges of unjust rail- 
road rates and to fix the maximum rate in such cases. A 
failure to publish tariffs causes a carrier to be liable to a 
fine of from $1,000 to $20,000 in each case. No tariff may 
be changed without giving thirty days notice. 


September, 1906. 


PLANING A SMALL MACHINE PART. 


H. P. FAIRFIELD. 


The planer is in some respects one of 
the most interesting of machine tools. 
To quickly secure the pieces to be ma- 
chined in such a manner as avoids 
springing them, and at the same time 
hold them fixed and firm against the 
thrust of the cutting tool, is seldom as 
simple a proposition as it might seem 
to be. _The tool, while the cut is being 
made, tends to slide. the work along 
the planer table in two directions for 
the horizontal plane, and beside this 
there is a tendency for the tool ta 
tilt or tip the work. Any holding 
of the work must, therefore, provide 
against it moving, first, along the 
direction of the cut; second, across the planer table due to 
the pressure of the cut or feed, and third, to prevent any 
tilting. To furnish a method of fastening the work that pro- 
vides for all these, and yet admits of quick handling, is that 
which in a manner differentiates one planer hand from an- 


H. P. Fairfield. 


Fig.1. A Pile of the Finished Parts. 


other. Where the number of like pieces is large, it usually 
pays to design special jigs and fixtures with which to hold 
the work. This is especially true of small machine parts, and 
the fixtures are usually designed to hold a considerable num- 
ber of pieces at one setting. Held in this way, setting the 
tool accurately for one piece sets it for the whole string of 
pieces, as it is termed. On the other hand, spoiling one piece 
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Fig. 2. Planer Chuck Used for Holding the Caps. 


Howarp P,. FAIRFIELD was born at Patten, Me., in 1868. .He 
served an apprenticeship with the S. A. Woods Machine Co., Boston, 
Mass., and has worked for the Boston & Albany Railroad, and the 
Goodyear Shoe Machine Co. Some years ago Mr. Fairfield left the 
commercial machine shop and became a teacher in the Case School 
of Applied Science, Cleveland, O., where he remained for eight years 
teaching wood-working, pattern-making, machine design, drawing, and 
machine construction. He left the Case School in 1899, and has since 
been connected in a similar capacity with the Worcester Polytechnic 
Institute, Worcester, Mass. 
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of the string usually spoils all. In so far as the cutting op- 
erations on the planer go, they are usually simple in their 
character, and should be easily mastered. As already hinted 
at, it is the ability of the workman as regards fastening, or 
holding his work, that counts. 

In the half-tones herewith are shown the planer opera- 
tions as performed upon a simple machine part—a cap box. 
No special methods for holding are shown, as all the fasten- 
ings used for holding this piece are those in common use for 
many other pieces, distinctly different in their outlines. Fig. 


© Macninery, NY. 


Fig. 3. Two Caps in Place in the Chuck. 


1 shows a group of the pieces, planed, drilled, tapped, coun- 
terbored and fastened together with four filister head ma- 
chine screws each, but only the planing operations are shown 
here. 

An essential part of any planer outfit is a chuck for holding 
small pieces, and this is shown in Fig. 2. This figure shows 
also the tools used to rough cut and smooth plane the caps, 
seen standing at the top of the planer jaws. In Fig. 3 it will 
be noted that the chuck is held to prevent sliding along the 
length of the planer by two pins which fit holes in the table. 


© facninery NY. 


Fig. 4. The Tool in Position Ready for the Roughing Cut. 


These are termed planer stops, and are used ahead of all 
work to prevent slipping due to the thrust of cutting. The 
work in this case is leveled by using short parallel pieces 
under the projecting ears on the cap. One jaw-of the chuck 
is a fixed part of the base, while the other is made adjustable 
upon slides, and can be forced against the work by means of 
the screws shown at the right of the chuck base. If the pieces 
tend to elevate when the adjustable jaw is forced against 
them, light blows with a hammer will seat them again. Fig. 
4 shows the tool in position, and the trips set ready to start 
the roughing cut, and Figs. 5 and 6 show the feed gear in 
place and the cut being made. The finishing tool used and 
its method of use is shown in Fig. 7. The tool is about one 
inch wide, and is fed a distance equal to two-thirds its width 
each stroke. In this case the feeding is by hand, the feed 
gear showing slipped out of mesh. 

The base portion of the brackets lends itself very handily 
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Fig. 9. 


Fig. 7. 


Fig. 11. 
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The Work Clamped in Place. 
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Fig, 12, The Roughing Tool ready for Action, 
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Fig.13. Completing the Roughing Cut. 


Fig. 14. 


Fig. 17. The Back Stops Clamped in Place. Fig.18. The Work Lined up against the Stops. 


Fig.19. Ready for Clamping. 


20. Ready for the Tool. 
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to stringing, and Figs. 8 and 9 show the straps and bolts used 
to bind them to the planer table. In Figs. 10 and 11 the 
pieces are shown mounted in position, and strapped to the 
table. Fig. 12 shows tool set to take the roughing cut, and 
Fig. 13 the cut being taken. Note the stop against which the 
foremost piece butts to prevent slipping under the thrust of 
the cutting tools. The final cut is’ taken with the finishing 
tool, as in the case of the caps, and is shown in Fig. 14. Fig. 
15 illustrates the finishing tool and its use, also the fact that 


Fig. 21. Ready for the Roughing Cut. 


Fig. 25. Nature of the Finishing Chip. 


it is not a scraping tool. In planing the reverse surfaces of 
the brackets, use is made of two back stops. Fig. 16 shows 
their form, and Fig. 17 their position on the planer table. 
The pieces are strung as shown in Fig. 18 butted against the 
pin stop. To hold them down the back stop is beveled back 
at its base (see Fig. 24.)-»: and the pieces are forced against 
it and down to the, planer table by hook stops as shown in 
Figs. 19 and 20. The roughing tool is set as in Fig. 21, and 
does its work as shown in Fig. 22. 
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Use is again made of the finishing tool, as shown in Men 28. 
Fig. 24 is an end view to illustrate the surface as left by 
the finishing tool. Fig. 25 shows its use at close range 
and Fig. 26 the under surface of a bracket as it comes from 
this tool. 

The 12-inch guns on board the Dreadnaught will be the 
most powerful ever carried by a warship. Altogether they 
will cost something like £113,200 ($550,152). The salient 


Fig. 26. The Finished Surface. 


features of these guns are: Weight of gun, 58 tons; weight 
of shot, 850 pounds; weight of cordite charge, 325 pounds; 
shots leave muzzle at 2,900 feet per second; able to pierce at 
muzzle 51 inches of wrought iron. There are to be 10 of 
these, and each can fire two rounds a minute—Mechanical 
Engineer. 

[The muzzle striking energy, calculated by the formula 
EH = % Mv’, is over 110,000,000 foot-pounds, or enough to 
lift the whole battleship nearly three feet.—Epiror.] 
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TRACING, LETTERING AND MOUNTING.—1. 


I. G. BAYLEY. 
Tracing. 

At the commencement of a 
drawing-office career only a few 
tools may be purchased, adding 
others as they are needed. Be 
careful to select the best; it will 
pay in the end. 

- A straight pen or two—one for 

black and one for red ink—a 

spring-bow pen, bow pencil, and 
dividers, and a half set of instru- 
ments comprising six-inch com- 
pass with fixed needle-points and 
interchangeable pen, pencil, and 

lengthening bar, will suffice. T- 

squares, triangles, pencils, rub- 

bers, erasers, and pens are usu- 
ally provided by the office. Keep to your own instruments, 
and havea private mark on your triangles, scales and T-square 
for identification in case they become exchanged. 

Small instruments should be put away each night, as in 
cleaning up the office they are easily lost. A drawer or cup- 
board with trays or boxes for the various tools is very neces- 
sary for the draftsman. 

Have a large clean rag duster or brush to wipe the board 
and T-square occasionally, as the least particle of dust getting 
into the pen will clog the ink, causing you to make a poor 
line. 

In case the eraser must be used (a thing to avoid as much 
as possible) rub a little French chalk or soapstone well into 
the part erased. Keep a little of this prepared chalk by you; 
it can be procured from any artists’ material store. 

A piece of rag, cheesecloth or chamois skin hung by a 
thumb-tack or drawing pin at your side comes in handy for 
wiping the pens. 

A sand-paper pencil sharpener and an oil stone completes 
the list. 

Inks.—Too much cannot be said about the inks used, as I 
believe to a certain extent a great many bad tracings can be 
laid to the bad quality of ink used in the various drawing 
offices visited by the author, in this country and abroad. 

Good ink is indispensable, and no one should attempt to 
make a tracing until he has it. Some offices, to save (?) 
expense, resort to many ingenious ways of making ink by 
wholesale. A large bottle with a ground-glass stopper is pro- 
vided. A quantity of broken ink (which can be purchased 

by the pound and much cheaper than buying by the stick or 
cake) is put into the bottle; a quart or so of ammonia is then 
poured over the ink. The bottle is then put in a warm place, 
shaken every now and then until the ink is dissolvetl, or partly 
so (the latter usually, being the case) when it is supposed to 
be ready for use. This is the cheapest and worst way of 
making ink. Some drawing offices buy the ink ready mixed, 
put up in pint or quart bottles. For shop tracings, either of 
these methods may be resorted to. But for neat work it is 
almost impossibie to get along with either; the only way is 
to mix the ink fresh each morning, washing out the pallet 
every day. When purchasing the ink sticks, the very best 
should be bought; it can be recognized by a pleasant odor 
which cannot be mistaken and is perceptible when grinding it 
in the saucer. The saucer, or pallet, should be spotlessly 
clean, and the water clear. Do not use too much water at 
first; more can be added as the ink is mixed. A little vinegar 
in the ink will keep away the flies. In many offices in warm 
climates they are a great nuisance; the writer has seen whole 
views completely eaten away by these pests in a very short 
time. Commence by rubbing a little Prussian blue in the 
saucer; this is not absolutely necessary, but it improves the 


I. G, Bayley. 


I. G. BAyLby was born in Ocker Hill, Tipton, Staffordshire, England, 
1866. His education, outside of the common school, has been derived 
from home study and reading and courses with correspondence schools. 
He was apprenticed in the drawing rooms of .the Old Park Iron Works, 
Wednesbury, Staffordshire, England, In addition to this company, he 
has worked for the King Bridge Co. and Globe Iron Works, Cleveland, 
Ohio, and Frank C. Roberts & Co., Philadelphia, Pa., in the positions 
of tracer, draftsman, checker, assistant head draftsman and designer. 
His specialty is mechanical drafting and designing. 
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ink somewhat and helps to thicken it quicker. Saucers made 
of slate with ground-glass covers are the best. The ink stick 
should be held firmly, but do not bear too hard upon it while 
grinding, or else when mixed the ink will be gritty. Grind 
until you cannot see the bottom of the saucer when blowing 
down upon the ink; this is a good test, and you can also see 
if the ink looks gritty. Try it on the edge of the tracing 
cloth or paper to see if it gives a clear black line. The cover 
should always be kept over the ink to keep it from evaporat- 
ing and free from dust. In cold weather if the ink should 
thicken hold it before the fire or heater, when it will run 
easily and will not clog the pen. 

Ordinary scarlet ink is used by some draftsmen for making 
red lines, although it is much better to use a mixed ink of 
crimson lake color, adding a little ox-gall to make it run. The 
prepared ox-gall in tiny jars can be procured from artists’ 
material stores. In the absence of this a little soap rubbed 
into the color will answer the purpose. Bichromate of potash 
dissolved in the water before mixing the ink will help to 
keep away flies if you find they trouble you much. 

It sometimes happens that boys are troubled with sweaty 
hands which mark the tracing as the work proceeds. This can 
be avoided by putting half a teaspoonful of ammonia in the 
water they wash their hands in. 

Truing Up the Instruments—As the pens are constantly 
used they will become blunt, which can be seen by holding 
them to a strong light and looking down upon the nibs. 
Every draftsman should be able to set his own instruments. 
There should be an oil-stone in every office for this purpose. 
Let it lie flat on the window sill or a table near to the 
light. Screw up the nibs tight, and holding the pen in an 
upright position between the finger and thumb, as shown in 
Fig. 1, move it backward and forward along the stone as indi- 
cated by the arrows, tilting it from side to side as shown by 
the dotted lines. 

In this way a round and even surface is given to the nibs. 
They will be of the same length and true with each other. 
Now, holding the pen in a s!anting position of about 30 de- 
grees, rub the nibs upon the stone in a circular direction, as 


Truing the Point of the Pen. 


indicated in Fig. 2, rolling the pen as it were between the 
thumb and finger, turning it over and grinding both nibs 
alike. Hold the pen to the light occasionally to see if the 
nibs are level, and look down upon the points to see if the 
flat surfaces have been taken out. If sharpened correctly you 
will be able to see nothing, as when looking down upon the 
edge of a razor. / 

The thumbscrew must now be taken out and the inside 
edge of the pen be rubbed across the oil stone several times. 
Thoroughly clean the pen from any grit or oil and try it 
upon the edge of the tracing. If too sharp, it will have a 
tendency to run away from the T-square or straightedge, in 
which case it should be rubbed on the stone again, as in Fig. 1, 
though with care, as all pens should be fairly sharp. 

The bow pen is trued up in the same way, with the excep- 
tion that a thin slip of stone is passed between the nibs to 
take off any rough parts, as the nibs of the bow pen do not 
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hinge and some straight pens, too, for that matter, when 
they should also be treated in the same manner. 

All instruments should have the best of care. When not in 
use for some time they should be kept clean and free from 
rust by wiping them on a piece of chamois leather greased 
with vaseline. 

Tracing Paper—Tracing paper is much used in architects’ 
effices and occasionally by engineers for pencil sketching. 
When it is used for permanent work, the best quality should 
be had. But although it is possible to purchase paper capable 
of standing fairly rough usage, it is by no means as good as 
cloth. ) 

A narrow strip of tracing cloth tacked along the lower 
edge protects it from being torn or soiled while leaning over 
the board. Hither thumb tacks (drawing pins) or very small 
tacks may be used to hold down the paper; a small mag- 
netized hammer can be used for the latter, picking the tacks 
up very quickly, so that which ever plan is adopted it takes 
about the same time. 

In case the tracing will last for some time, or if there is 
any coloring to be done, the paper must be mounted on the 
beard as described elsewhere. 

Tracing Cloth—For permanent work tracing cloth should 
by all means be used. Cloth is either glazed or unglazed, the 
foreign make being by far the best. With proper care a 
tracing may be taken up when complete, as clean as when cut 
from the roll. All shop or working tracings should be made 
on the unglazed or dull side of the cloth, as this side will take 


Fig. 3. Horn Center, Figs. 4 and 5, Examples of Shading. 


pencil lines nicely, and when erasing has to be done it will 
not mar the surface so perceptibly. But for show or estimate 
tracings where much finer and neater work is required, the 
glazed side must be used. The lines will be sharper and the 
work will stand out much better. In either ‘case the cloth 
should be laid down in the same manner as the paper. Tt 
should then be rubbed down with pulverized chalk. 

Laying Down the Tracing—The drawing to be traced is 
squared up with the board and wiped down with a dry cloth 
or duster. The roll of tracing cloth is run down the board 
and cut off to correct size. The edges at either side are then 
torn off quickly and the cloth laid down correct side up. A 
tack is put in the center of the top edge; the flat of the hand 
is drawn firmly but gently down to an opposite point at the 
lower edge, the fingers spread apart, while another tack driven 
between them holds that edge. Run the flat of the hand 
gently to the one side, driving in a tack; then to the opposite, 
stretching it well and securing it by another tack, The four 
corners and all intermediate spaces are then held down in 
the same manner. 

With a dry rag or piece of chamois skin rub some pulver- 
ized chalk (or chalk scraped from the stick) all over the trac- 
ing cloth, dusting it off with a dry rag or brush. This will 
cause the pen to bite much better, especially in the case of 
show tracings where the glazed side is used. Some draftsmen 
use a little’ox-gall in their ink for this purpose, but unless the 
exact quantity is used the ink will be very sensitive. 
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Tracing.—Everything is now ready for tracing. Try to 
understand the work as you proceed. If the job is likely to 
last long, work on one view and complete it, as sometimes 
the temperature of a room will change over night, causing the 
cloth to become quite flabby, and although it may be stretched 
again by holding it near the radiator or in the sun, yet it 
very seldom goes back to its correct position. But when mak- 
ing a smaller tracing which can be completed in a day, put in 
all the black lines first, the red or blue lines next (when 
making show tracings), the printing or lettering next, and 
finally the border and cutting-off lines. 

Although as a rule red and blue lines are put in last, yet 
there are a few exceptions, as, for instance, when tracing a 
number of bolt or rivet heads in bridge or girder work; if a 
red line is run right through the heads, it will be easier to 
get them all exactly true and in line; otherwise they are apt 
to ke rut in in a very zig-zag way. 

If the drawing is crowded the best plan is to stick to the 
rule and put red lines in last, as otherwise they will make 
the drawing hard to read by covering up work not yet traced. 
As a general rule, commence with the circles and curves first, 
joining the straight lines onto the curves, and not vice versa. 
When a number of circles and curves are struck from the same 
center, always commence with the smallest or inner one first 
while the center is good. 

Sometimes a horn center, shown in Fig. 3, is used to protect 
centers from which a number of curves or circles are struck, 
as gear wheels, for instance. These horn centers are circular 
pieces of horn with three needle points. Some draftsmen 
glue a small piece of hard wood or horn over the centers. The 
pens should be tried upon the edge of the tracing to see what 
thickness of line they make, and when once set they should 
not be moved; for this reason some pens have small lock nuts 
on the thumbscrews. They should be wiped and the ink put 
in without again adjusting the screw. This particularly 
applies when making heavy lines. In this way all lines will 
be of the proper thickness. The pens can be filled with an 
ordinary writing pen or dipped in the ink sideways. 

Working Tracings—Working tracings or shop tracings are 
usually made a little heavier than others. The lines should 
be all the same thickness. No red or blue lines need be used, 
but all black, and although the tracings should be neat, espe- 
cial care being given to the figures and dimension lines, yet 
such care need not be taken as when making a show or esti- 
mate tracing. The figures should be plain and simple and 
might be made a little large. The arrow points should be true 
and go exactly to their intended position. The figures should 
be checked before handing in the tracing so that as few mis- 
takes as possible will come back to the tracer. 

Show Tracings.—Estimate or show tracings should have a 
little more time expended upon them. The lines need not be 
so heavy and as a general rule are shaded, 7.€., the lines 
furthest from the light, which is supposed to come from the 
top left-hand corner, should be heavier than the others; this 
is clearly shown in Fig. 5. Shade lines can be made by 
going over the lines again cr adjusting the screw of the pen, 
causing the ink to make a heavier line. When dark-lining a 
circle the radius is kept, but the center changed slightly, as 
shown in Fig. 4; or the same center and radius may be kept, 
going over the dark or shaded side several times with the pen. 

The letters, figures and dimension lines should be made 
neatly, the arrow poinis evenly made. Some draftsmen put 
in the arrow heads with their spring bow pen, and since they 
can be put in just as quickly this way and look much neater 
it would be well to practice this method. 

Dotted lines shouid be finer than full ones. The dots and 
spaces should be the same length—about one-thirty-second to 
one-sixteenth inch in length. 

In shading rivet heads sometimes a small half circle is 
made inside the first, as shown in Fig. 5. It should be heavier 
than the outline of the rivet head. 

The heading or title should be neat and attractive and a 
fancy border line might be made. All notes or stray words 
should have a neat red line drawn under them. Bolt heads 
should be neatly made and all small work neatly executed. 
Threads of bolts should be parallel and equally spaced, and 
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may be accurately drawn or indicated, as shown in Fig. 6, 
ec, @ and e. Dotted work can be shown to advantage if the 
dots forming the apex and root of the threads are united, as 
shown at e. These may seem trifles, but they all tend to 
make a neat tracing. 

Holding the Instrwments.—The author has been more than 
surprised at the rough and unsteady way which some drafts- 


Fig. 6. Screw Threads and Shading. 


men have of holding their instruments. The bow pen should 
be held lightly at the top between the thumb and first two 
fingers, resting the little finger upon the tracings to steady 
the instrument while finding the position for the point. This 
being found, the little finger should be lifted and the bow pen 
cleverly spun between the thumb and 
first finger. It is good practice at your 


leisure to see how quickly you can i 


make a number of small circles; in 
this way you will get into the knack 


of cleverly spinning the bow pen as 


described, instead of holding it in an 
awkward manner. 

The straight pen should be held ina 
slightly inclined position, the thumb- 
screw on that side away from the T- 
square or straightedge and with the 
second finger resting upon the screw 
to adjust if necessary. 


** % % 


The steps which have been taken by 
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THE HOPKINSON-FERRANTI STEAM VALVE.* 


The manufacture of stop-valves has now been carried on 
for sO many years that one might well have thought that 
finality had been reached. We are, however, indebted to Mr. 
Ferranti for a radical departure in valve construction, which 
promises to considerably modify existing practice. The valve 
works upon the principle of converting the pressure of the 
fluid to be controlled into velocity, passing it through a com- 
paratively small orifice, in which the working parts of the 
valve are placed, at a high velocity, and then reconverting 
the velocity into pressure again by means of a suitably formed 
nozzle. We give an illustration of the valve, which is being 
manufactured by the well-known firm of Messrs. J. Hopkinson 
& Co., Limited, of Huddersfield. From the engraving its con- 
struction will be readily understood. The new idea is so 
simple, and the advantages of the valve are so obvious, that 
it seems strange that it has not been invented long ago. It 
must be remembered, however, that accurate knowledge on 
velocity and pressure conversions of elastic fluids is of quite 
recent date; and it has only been by a combination of cir- 
cumstances that the present development has been brought 
about. As the result of very careful design and a large num- 
ber of experiments, Mr. Ferranti has produced a valve with 


-very much smaller working parts, through which the drop of 


pressure, under normal circumstances, is negligible, and 
which is capable of carrying the heaviest overloads. This 
valve can therefore advantageously take the place of an or- 
dinary full-bore straight through valve. 

As will be seen from the illustration, the steam entry to 
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the Japanese government for the na- 
tionalization of its railways, and the 
recent developments in the industrial 
and commercial situation in Man- 
churia, indicate that that nation has 
determined on a definite policy of goy- 
ernment control of commerce and 
manufacturing. Consul-General Miller 
in a recent report from Yokohama 
says: 

“She is undertaking one of the 
greatest experiments in the world’s 
history in the relations between government and industry. 
If successful along the lines she is now working on, the 
individuals and corporations of America that are striving 
for the trade of the Orient will discover that they are not 
competing for this trade against individuals and corporations 
of Japan, but that they are in commercial conflict with the 
Japanese nation. I am convinced that this is the condition 
to which American manufacturers and merchants must look 
forward and be prepared to meet. 

“The financial world seems now to be in keen competition 
to provide Japan with money for almost every purpose, and 
the lack of wealth is not likely to retard her industrial and 
commercial expansion. In viewing this great Japanese ex- 
periment of nationalization of industries it is not wise to 
prejudge it, and assume it will be a failure because it would 
fail in: European or American countries, A thorough knowl- 
edge of Japanese history and character will cause any thought- 
ful person to hesitate before pronouncing it impracticable.” 
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The Hopkinson-Ferranti Steam Valve. 


the valve is formed of a conical nozzle. It has been found 
advisable in practice to make the throat of this nozzle half 
the diameter of the pipe in which the valve is placed, and it 
therefore has one-quarter the area. In this throat the opera- 
tive parts of the valve are placed. These are made according 
to Messrs. Hopkinson’s well-known construction, the discs and 
‘seats being of their ‘““Platnam” metal, which has been found 
very durable under the most severe conditions. As, however, 
it is of the utmost importance that the path should be per- 
fectly smooth, so as to avoid as much as possible loss from 
eddying, the moving part of the valve is of special construc- 
tion, This will also be seen from the illustration, which 
shows that the moving parts are so constructed that when 
the valve is closed the ordinary discs are in position against 
the faces; and when the valve is opened a smooth tubular 
passage is brought accurately into line between the cones 
forming the path through the valve. 
*London Engineering, June 29, 1906. 
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The steam, on leaving the throat, passes through a diverg- 
ing nozzle and converts its velocity into pressure; and it is 
the smoothness of the throat and correctness of the whole 
path which are of such great importance in giving the valve 
a high efficiency. The nozzles, both leading to and from the 
throat, have been designed on the basis of equal conversion 
of energy per unit length of the path, so as to obtain the 
minimum loss by eddying. Every precaution is taken in the 
design and manufacture of the valve to ensure the tube which 
forms the path through the throat being in accurate align- 
ment with the nozzles when the vaive is full open. To give 
an idea of the importance of the smoothness of path in the 
throat it may be stated that when this special construction 
is replaced by the parts ordinarily found in a _ straight- 
through valve, the drop of pressure at once becomes serious. 

The advantages to be obtained by the use of this valve are 
very important. The new valve, for the same capacity as 
that of an ordinary straight-through valve, is very much 
smaller in size, and is of about half its weight. This matter, 
though not so important on land, is one of very great im- 
portance on board ship, where everything possible is done to 
reduce weight. One of the most serious troubles in large 
steam installations is that of valve leakage, and in the valve 
in question it will be seen that with equally good manufac- 
ture the leakage must be at most qne-half, owing to the 
periphery over which leakage can occur being half that in 
the ordinary valve. But, as is well Known, the smaller the 
structure the stiffer it is possible to make it, and it is there- 
fore probable that the leakage will be reduced by a good deal 
more than half. 

Another advantage is that the valve does not require a by- 
pass; as it is found that partly owing to the reduced area 
of the opening and partly to the conical approach to the 
opening, the flow of steam is almost directly proportional to 
the number of turns given to the controlling wheel. There 
is, therefore, no rush of steam on opening, such as one gets 
with ordinary valves, and there is a continually increasing 
and nearly proportional flow right up to the last movement 
of the handle. This is a matter of considerable importance, 
as by careless opening of valves a good deal of damage has 
resulted at different times, from the sudden rush which takes 
place. Owing to the progressive flow through the present 
valve this danger is done away with. Moreover, in valves of 
fair dimensions, such as are now being very generally used, 
the work of opening and closing is very considerable. The 
present valve has to be moved against a quarter of the load 
on account of the reduced area of its working parts, and for 
only half the stroke of a normal valve, and the work of 
opening and closing may therefore be put down as approxi- 
mately one-eighth of that at present required. 

The lagging of steam-pipes for the purpose of saving heat 
losses is now generally done with very great care; and in 
steam installations where the engineers are concerned with 
the good appearance of their pipe-work it is always a very 
serious difficulty to so lag the valves as not to lose heat, and 
yet, at the same time, to prevent their spoiling the general 
appearance of the plant. The new valve, as will be seen 
from the illustration, lends itself very specially to being well 
lagged; in fact, the diameter of the lagging required for the 
pipes is about that which is required for entirely enclosing 
the hot part of the valves, and thus a neat and workmanlike 
job can now be made of the covering of a pipe system. 

Many engineers will, no doubt, have come across the diffi- 
culty and annoyance arising from the fact of their having to 
provide different flanges upon their steam-pipes where these 
are jointed to stop-valves, owing to the welded-on flanges 
suitable for pipe-lines being too small in diameter, and hay- 
ing bolts at too small a radius for connecting to the cast-iron 
or cast-steel valve-bodies. This difficulty is entirely overcome 
in the new valve. It will be seen from the figure that the 
cones of which the valve is formed enable the bolts to be 
put close enough in to the center to allow of standard pipe- 
line welded-on flange being used. The importance with the 
new valve of being able to keep standard pipeline flanges 
throughout the pipe system is very great, and will be much 
appreciated by engineers. 
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APPLIED SCIENCE REFERENCE ROOM OF THE 
PRATT INSTITUTE LIBRARY. 


Most of us have been discouraged at one time or another 
in hunting for information on scientific subjects in the public 
libraries with which our country abounds. It is often exceed- 
ingly difficult to make practical use of them in obtaining in- 
formation on mechanical engineering, for instance. This is 
due in many cases to the poor selection of books on this and 
kindred subjects. Many of the works are old and out of date, 
while the newer ones will very likely be found to belong to 
that large class which either gives no useful information, or 
else has it arranged in such form that it is unavailable for 
practical use. In contrast with this common condition it is 
with pleasure that we call attention to the efforts that are 
being made by those in charge of the Pratt Institute Free © 
Library of Brooklyn, to make their applied science reference 
room of the greatest possible value to the community in 
which it is located. S 

Unlike most other large cities Brooklyn is not served by a 
large central library with sub-stations in outlying districts, 
but is instead supplied with a number of smaller and prac- 
tically independent ones located in different sections of the. 
city. Among these the Pratt Institute Library, although in 
reality a private institution, supplies the needs of a large resi- 
dential and manufacturing district. It is therefore provided 
with a full collection of works on history, art, criticism, 


A Corner of the Applied Science Reference Room, 


poetry, biography, fiction, etc., as well as with such special 
books as are needed for the scholars and teachers of the school 
of which it is a part. It is only with the equipment of the 
applied science room, however, that we are concerned. This 
is located on the main floor of the building and is open every 
day, except Sunday, from 12:30 to 9:30 P. M. and can be used 
between 9 A. M. and 12:30 through the library office. Over 
one hundred trade and scientific papers are subscribed to, be- 
sides about fifty labor union papers, the most important of 
the trade journals being bound and preserved for reference. 
The transactions of all leading scientific societies of England 
and America are also to be found on the shelves, and a full set 
of patent office reports is available. The cases on the side 
walls contain classified selections of books dealing with ap- 
plied chemistry, metallurgy, mechanical and electrical engi- 
neering, building trades, and allied subjects. The half-tone 
will give an idea of the arrangement and appearance of the 
room. 

The point to which special attention should be called, how- 
ever, relates to the active effort made by Mr. Edwin M. Jenks, 
who is in charge of this department, to make it as useful as 
possible to those who may be helped by it. A liberal appro- 
priation is made yearly for the purchase of new books, and 
this is expended, as far as possible, on the recommendation 
of practical men interested in the various subjects with which 
the collection of books is concerned. A careful lookout is 
kept for the scientific books in the circulating department cf 
the library which are most often taken for reference, and such 
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books are either placed in the reference room or, if the circu- 
lating demand is also large, a new copy is bought. 
Furthermore, Mr. Jenks has been making a survey of his 
district to locate the position and nature of the various in- 
dustries represented there. From this information an indus- 
trial map is being prepared which is expected to be of zon- 
siderable service. Visits are made to manufacturing estab- 
lishments from time to time, when the library is brought to 
the attention of the different manufacturers, and permission 
is asked to post notices about the plant and to distribute cards 
calling attention to the equipment of the reference room, In 
addition to this, classified lists of the available books won- 
cerned with the various industries are being prepared by men 
who are familiar with the practical conditions involved. These 
lists give not only the name of the book and that of its writer, 
but describe in a few words the nature of its contents and 
the manner in which the subject is treated, thus saving much 
trouble on the part of the user. Of these lists, the catalogue 
of books on electricity has been completed. Another in- 
novation is the collection of mounted cuts which have been 
clipped from various books and periodicals and indexed 
in such a way as to be available for reference. This includes 
a great variety of pictures of machines and mechanical de- 
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Fig. 40. Arrangement of a Multiple Die. 


vices which may be used in the room or taken away if desired. 
A man desiring to get ideas in the line of chucks, for instance, 
would find a large collection of illustrations here from which 
he might get helpful suggestions. 

In general those responsible for this reading room appear 
to have their ears to the ground, if the expression may be 
used, and give evidence of being sincerely desirous of making 
it a useful institution. With these intentions so plainly 
evinced it would seem to be the fault of the user of the library 
if it did not prove to be of service to him in his work. This 
example is commended to the attention of other similar in- 
stitutions. 

[Since the above was written, we have received the catalogue 
of books therein mentioned. The pamphlet is entitled, “Books 
on Electricity, an Annotated List.” It measures 414 x 7 inches, 
and describes some three hundred works. These are classified 
in a way which is convenient for reference. Any one to whom 
this list would be useful may obtain a copy by addressing a 
request to the Pratt Institute Free Library, Brooklyn, New 
York. ] 
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PUNCH AND DIE WORK.—8. 
B. R. MARKHAM, 
Multiple Dies. 

The reduction of the cost of manufacture is often possible 
by the use of multiple dies, whereby two or more pieces are 
punched out at a time. In punching perforated steel work 
it is no uncommon thing to see punches and dies in use where 
several hundred punches are working into one die. 

If an article, for example, of the form shown in the die in 
Fig. 40, were to be punched in lots of several thousand, the 
die should punch a number at a stroke. Such a die and the 


PLAN OF DIE 
Figs. 41 and 42. A Gang Punch and Die. 
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stock left are shown in Fig. 40, where the die is shown at 
A and the stock after the first punching at B. It will be 
noticed that the distance between the openings is considerable. 
This is necessary,.as it would not be possible to place the 
openings in the die as close as they should be to economize 
stock, since there would not be stock enough between to in- 
sure the die sufficient strength to stand up when working. 
For this reason the openings are located as shown. After 
punching as shown at B, the stock is moved along the right 
distance so the intervening stock can be punched out, as at C. 


Gang Dies. 


If it were desirable to punch a piece like that at a in 
Fig. 43, it would be possible to make a blanking die and punch 
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Fig. 43, Hlevation of Gang Punch and Die. 


which would produce the blank of the right size and shape, 
but without the holes; then, by means of another die, with 
three punches working into it, we could punch the holes. It 
is apparent that such a method would be more expensive than 
one that made it possible to punch the holes and the piece at 
one passage of the stock across the die. This may be done 
by the use of a die of the description shown in Figs. 42 and 
43. When using this die the stock is placed against the guide 
and just far enough to the left so the large punch b will trim 
the end. Then, when placed against the stop or gage pin c, 
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bring the guide pins in end of punch a@ in line with the holes 
punched at the first stroke of the press at the time the end 
was trimmed. 

When the stock is purchased of the proper width for one 
piece, it is fed through and the scrap thrown aside. At times 
it is purchased just wide enough for two pieces, in which 
case one edge is placed against the guide d@ and the stock fed 
through; after which it is turned over and fed through with 
the opposite edge against the guide, thus using all the stock 
except such portion as went into scrap. 

However, if the stock is purchased in the commercial sheet, 
it is necessary to trim the edges every time a row is punched 
along each. If no power shears are located handy to the press 
this may prove to be a more costly operation than the punch- 
ing, and no matter how conveniently such a shear may be 
located, the operation adds a considerable cost to the product. 
To avoid this trouble and expense another punch and opening 
to the die may be added. The object of this punch is to 
remove the scrap between the openings in the sheet and also 
trim the edge of the sheet, thus making it straight and in 
condition to bear against the guide on the die. The die and 
punch with the addition mentioned are shown in Fig. 44. 
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Fig. 44. Gang Punch arranged to use Sheet Stock. 


When using a trimming punch as described above, it is 
necessary to use a stop of the description shown at Bb. The 
end of the scrap striking this governs the location of the 
stock, and when the punch descends the scrap is cut away. 

When making dies of this class it is necessary to have the 
blanking die a the longer in order that the locating pins on 
the end may engage in the holes in the stock and locate it 
right before the other punches reach the stock. It is also 
necessary to place the stop, or gage pin, so the stock will go 
a trifle further than its proper location—say 1-100 inch. Then 
when the locating pins engage with the holes they draw the 
stock back to its proper location; whereas if the tool maker 
attempted to locate the stop exactly any dirt or other foreign 
substance getting between the end of the scrap and the stop 
would cause trouble. 

Bending Dies. 

While it is possible, in certain cases, to bend articles during 
the operation of punching it is usually necessary to make a 
separate operation of bending. There are instances where 
bending fixtures which may be held in a bench’ vise, or at- 
tached to the bench, answer the purpose as well and allow the 
work to be done more cheaply than if bending dies were used. 
But as a rule the die used in a press provides the more satis- 
factory method and allows the work to be done at a fraction 
of the cost. 

It is sometimes possible to make the dies so the various 
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operations can be done in different portions of the same die 
block, the piece of work being changed from one portion to 
another in order as the various operations are gone through. 
At other times it is necessary to make several sets of bending 
dies, the number depending on the number of operations neces- 
sary. When a “batch” of work has been run through the first 
die it is removed from the press and the next in order placed 
in, so continuing until the work has been brought to the 
desired shape. 


FIG. 46 


FIG, 47 = Machinery, N.Y. 


Examples of Bending Dies. 


When a comparatively small number of pieces are to be 
bent to a shave that would require a complicated and conse- 
quently costly die in order that the work might be done at 
one operation, it is sometimes considered advisable to make 
two dies, which are simple in form and inexpensive to make, 
to do the work. 

At times the design of the press is such that a complicated 
die could not be used; and as a result additional dies of a 
simpler form and which can be fitted in the press must be 
made. 

We will first consider the simpler forms of bending dies. 
Fig. 45 represents a die used in bending a piece of steel A to 
a V-shape, as at B. In the case of a die of this form it is 
necessary to provide an impression of the proper shape as 
shown; this impres- 
sion, if the die is 
to be used for 
bending stiff stock, 
must be of a more 
acute angle than if 
stock having little 
tendency to spring 
back when bent to 
shape be used. Un- 
der ordinary cir- 
cumstances the up- 
per portion or 
punch would be 
made of the same 
angle as the die. It 
is necessary to pro- 
vide guides and 
stops as shown to 
locate the work 
properly. 

If the stock used in making the pieces is of a high grade 
and the product is a spring or similar article which must be 
hardened, it will be found necessary to cut away the die some- 
what in the bottom of the impression, making it a little dif- 
ferent in shape from the punch as shown in Fig. 46. This is 
to prevent crushing or disarrarging the grain of the steel to 
an extent that would cause it to break when in use. 

If the die is of the form shown in Fig. 47, it is, of course, 
necessary to make the length a of punch shorter than the dis- 
tance across the opening of the die. It must be somewhat 
shorter on each end than the thickness of the stock being 
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Fig. 48. A Bending Die for Accurate Work. 
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worked. If possibie, the upper corners 0b of the die should 
be rounded somewhat, as the stock bends so much easier and 
with less danger of mutilating the surface than when the cor- 
ners are sharp. When bending thin ductile metal the corners 
need but little rounding. If the stock is thick, or very stiff, 
a greater amount of round is needed. 

While the form of bending die in Fig. 45 answers for ordi- 
nary work, there are jobs where such a die would not insure 
a degree of accuracy that would answer the purpose, and it 
will be found necessary to make one similar to Fig. 48, where 
a riser or pad a is provided as shown. This is forced upward 
by the spring b and is gaged as to height by means of the 
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Fig. 49. A Case of Progressive Bending. 
washer c bearing against the shoulder as shown. It will be 


observed that the spring gets its bearing against the washer, 
which in turn bears against the shoulder of the riser as men- 
tioned before. 

When making this die the hole is drilled and reamed and 
the groove milled or planed for the riser, which is put in 
place sufficiently tight to hold it while the V groove is cut, 
after which it may be relieved until it works freely. 

: The spring b gets 
its lower bearing on 
the die holder. If 
it is considered ad- 
visable a screw may 
be provided for the 
spring to rest on. 
By moving this 
screw any desired 
tension may be 
given the spring, 
although generally 
speaking this is not 
necessary. . 

When _. bending 
articles of certain 
shapes it is neces- 
sary to design the 
tools so that cer- 
tain portions of 
| the -piece will be 
bent before other portions. Should we attempt to make thé 
tools solid and do the work at one stroke of the press, the 
piece of stock would be held rigidly at certain points and it 
would be necessary to stretch the stock in order to make it 
conform to other portions of the die. In the case of articles 
made from soft stock, this might be accomplished, but the 
stock would be thinner and narrower where it stretched. 
However, as a rule it is not advisable to do this, and dies 
are constructed to do away with this trouble. 
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Fig. 50. A Die for Bending Bow Springs. 


Fig. 51. Action of the Die in Fig. 50, 
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Fig. 49 represents a die, the upper part of which has the 
portion @ so constructed that it engages the stock first, after 
forcing it down into the impression in the lower portion. 
Part a recedes into the slot provided for it. The coil spring 
shown is sufficiently strong to overcome the resistance of the 
stock until it strikes the bottom cf impression, The article 
is shown bent at Db. 
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Fig. 52. Successive Loops Formed in a Wire, 


Compound bending dies are used very extensively on cer- 
tain classes of work, especially in making looped wire con- 
nections and articles of thin sheet stock. 

Fig. 50 shows a die used for bending a bow spring. As 
the punch descends the stock is bent down into the impres- 
sion in the lower half and forms the stock to a U-shape. As 
the end of the punch with the stock comes in contact with the 
bottom of the impression it is forced into the upper portion, 
the spring keeping it against the stock while movable slides— 
side benders—b b, are pressed in by means of the wedge- 
shaped pins so as to force the upper ends of loop against the 
sides of the punch as shown in Fig. 51, forming the piece as 


PUNCH 
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Fig. 583. Forming a Stiff Bow Spring. 


at B. When the punch ascends, the finished loop may be 
drawn off. If the stock used is stiff it will be necessary to 
make the punch somewhat smaller than the finish size of 
spring, as it will open out somewhat when the pressure is 
removed. 

When making looped wire work, a loop may be formed and 
the wire moved along against a stop; another loop formed, 
and so on, as in Fig. 52. When forming looped wire work it 
is customary to make the punch ball-shaped rather than as 
shown in Fig. 50. The ball answers as well on wire work and 
allows of the easy removal of the loop. 

It is sometimes desirable to close the upper end of an arti- 
cle nearly together and if the stock used is extremely stiff, 


SHEET STOCK 
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Fig. 54, Punching and Bending at One Operation, 


as bow springs made from a grade of tool or spring steel, it 
may be necessary to heat the bow, which has previously been 
bent, red hot, and finish bending it by a special process. 
In the case of articles made from a mild grade of stock this 
may be accomplished at the time of bending by substituting a 
mandrel as shown in Fig. 53, for the cylindrical portion of 
the punch. 

A great variety of work may be done by modifications of 
the forms of bending dies shown. Where but a few pieces are 
to be bent it is not advisable to: go to the expense of costly 
bending dies; but when the work is done in great numbers 
they will produce work uniform in shape at a low cost. 

Blanking and bending dies are made which not only punch 
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the article from the commercial sheet, but bend it to the de- 
sired shape at the same operation. 

As a rule it is advisable to blank the article at one opera- 
tion and bend it at another, but there are certain forms of work 
where it is possible to do it in a satisfactory manner at one 
operation and at a cost not exceeding that of the ordinary 
blanking operation. This also effects a saving in the cost of 
tools, as the special bending die is dispensed with. 

Fig. 54 represents a punch and die used in punching the 
shoe a to the shape shown, while Fig. 55 is one used for pro- 
ducing the tension washer shown. 

Gun and other irregular shaped springs are many times 
punched to form by this style of die, although when stock 
suitable for use in making springs is employed it will be 
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Fig. 55. Making a Tension Washer. 


found necessary to make the face of the punch somewhat dif- 
ferent in shape from that desired, as the piece will straighten 
out more or less after it is punched. 

If it is desired to curl a form on a piece of work, making a 
loop as in Fig. 56, it is accomplished by various methods, 
sometimes by a modification of the die of Fig. 51. A die of 
the description shown in Fig. 57 is used with excellent results. 

In making this die the blank a@ is first machined to size. 
The hole 6 is drilled and reamed to size and polished to pro- 
duce very smooth walls. This may be accomplished by using 
a round revolving lap of the right size. The slot is then milled 
as shown. 

If the die is not intended for permanent use and the stock 
is comparatively soft or easily bent, it need not be hardened. 
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A Curling Die and its Work. 


If, however, it is to be used right along, it must be hardened. 
This is best accomplished by pack hardening, being sure that 
the heats are iow. As in the use of this method the die is 
quenched in oil, there is little or no danger of its going out 
of shape. Draw to a full straw color. 

The punch is made with a V-shaped impression in its face 
as shown. This may be rounded in the bottom as indicated 
or left sharp, as desired. If hardened, it, may be drawn to a 
brown color. 

It is possible with presses and tools adapted to the work to 
form pieces to shapes that to one not familiar with this class 
of work would seem well nigh impossible. 
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CONCERNING THE VARYING VALUE OF 
THE DOLLAR.* 


Forty years ago, at the close of the Civil War, the United 
States was doing business with a depreciated paper currency, 
worth only half and at times even less than half of its face 
value in gold. While the situation was clearly understood 
by the financial experts of that day, it was not understood by 
people in general. Buying and selling, lending and borrow- 
ing, went on as if the dollar were an unvarying standard of 
value, and with no foresight of the impending change. The 
debtor who borrowed a thousand dollars for a term of years 
had seldom any idea that he would actually at the end of 
the term have to pay the creditor in dollars twice as valuable 
as those he had originally received. The hardships growing 
out of this change in the value of the dollar were enormous 
and widespread. They were in large degree responsible for 
the greenback craze of a decade later and for other financial 
vagaries which have afflicted us since. No one who clearly 
understands the situation resulting from the depreciation of 
paper money in the ’60’s and ’70’s can doubt that a currency 
of fluctuating value is one of the worst evils that can befall 
a people. 

While the financial issue on which public attention was con- 
centrated a few years ago did much to educate the public in 
the elements of sound finance, there is one fact now pressing 
on public attention which was rather obscured in the discus- 
sion. We refer to the fact that the dollar, even when based 
on the gold standard, is not by any means an unvarying stan- 
dard of value. The enormous production of gold during the 
past twenty years appears to have been one important factor 
in the depreciation of the dollar which has recently occurred. 
Theorists have often speculated as to what the result would 
be if a deposit of gold should be somewhere uncovered from 
which the metal could be produced in unlimited quantities at 
a labor cost much below the present value of gold. It is evi- 
dent enough, of course, that such an event would absolutely 
reduce the purchasing power of gold everywhere; and to a 
certain extent, it is claimed, the great production of gold in 
South Africa, Alaska, and Colorado has tended to produce a 
similar result. 

That a great change in the value of the dollar has occurred 
is apparent to even the dullest observer. The value of money 
is measured, of course, by what it will procure. Dollars are 
worthless except as a universally accepted medium of ex- 
change. If a dollar to-day will buy no more in food, clothing, 
shelter, personal service or other commodities than half a 
dollar would procure half a century ago, then it is a fair 
conclusion that the value of the dollar has diminished by one- 
half. One has but to refer to records of the first half century, 
showing prices paid and cost of living in those days, to be 
absolutely convinced that a great change has taken place in 
the value of the dollar in that period. We do not, however, 
need to go so far back by any means. In the current number 
of Moody’s Magazine, a writer compares the average commod- 
ity prices in 1897, at the end of a long period of financial 
depression, and those of the current year. According to these 
figures, as compiled by R. G. Dun & Co., there was an average 
increase in price in that period, nine years, of 47 per cent. 
That means that it now takes $1.47 to buy what $1 would 
have bought nine years ago. 

It is curious to note that this rapid change in the value 
of the dollar (and the gold dollar, too) has exactly reversed 
the situation between debtors and creditors that existed in 
the early ’70’s. Then the creditor got back from the debtor— 
if the debtor remained solvent—much more than he originally 
lent. To-day, if a man loaned money nine years ago at 5 per 
cent and were now to be paid back the principal with simple 
interest, he could not purchase as much with the whole as he 
could with the principal alone when he Jent the money. In 
other words, the shrinkage in the value of the dollar has 
more than offset all the interest it has earned. 

This decline in the value of the dollar must not be confused 
with another decline which has been going on at the same 
time, the decline in the rates of interest; yet to a certain 
extent the two react upon and influence each other. Twenty- 
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five years ago a hundred dollars loaned would earn six dol- 
lars interest every year. Now a hundred dollars loaned will 
earn only three dollars and a half a year; and that three 
dollars and a half will only purchase as much as a dollar and 
seventy-five cents did at that time. The “bloated bondholder,” 
who has so long been held up to scorn, therefore, is now actu- 
ally receiving from the same principal an income less than a 
third as great as that which he enjoyed twenty-five years ago. 

It has seemed to us that these facts are worth bringing to 
the attention of engineers. While they may, in a way, be 
well known, we are all too prone to forget them. We uncon- 
sciously think of the dollar as a standard of value; but if it 
is a standard it is one whose dimensions are varying like a 
piece of india rubber. 
the dollars could be compared with the dollars paid in wages 
and salaries twenty years or even ten years ago. It needs 
but the least thought to see that this is not at all the case. 
The man, be he president, chief engineer, college professor, 
surveyor, blacksmith or ordinary laborer, who is paid the 
same number of dollars per day or per year that he was nine 
years ago, has actually suffered a reduction in his salary or 
wages of nearly one-third. He can actually buy only two- 
thirds of the necessaries or comforts of life to-day that he 
could nine years ago. On the other hand, these changes of 
values are creating riches on every hand. Those whose prop- 
erty consists in actual things—real estate, railways, ships, 
mines, stores and what not, have often seen a jump in the 
value of their holdings which was due only partially to their 
shrewd business judgment and largely to the fact that the 
dollar has depreciated in value and thus made their property 
worth more dollars. 

Will there be a return to the lower prices of a former 
day? So far as the value of the dollar is influenced by the 
rate of gold production, there is no prospect of any reduction 
in the output of the world’s mines. Rather, with the con- 
stant exploration of new countries and the rapid development 
of chemical and mechanical processes for treating low-grade 
ores, a steady increase in the world’s gold production seems 
probable, at least for a long period to come. There are, more- 
over, causes tending toward higher prices for various commodi- 
ties, such as the growing scarcity of lumber and various 
metals, or the inability of the sources of supply to keep pace 
with the expansion of demand. It will be understood, of 
course, that an increase in price of any important commodity, 
to whatever market conditions it may be due, operates to 
decrease the value of the dollar. Inevitably, too, there must 
be a further readjustment of wages and salaries in many 
departments to correspond with changed conditions above set 
forth. All these things tend to make permanent the decreased 
purchasing power of the dollar and to bring about still fur- 
ther decrease. ; 

[Of direct bearing on the above is the following quotation 
from a letter recently published in the Owtlook (London): 
“There is every reason to believe that prices in the next 
fifteen years will rise enormously, reverting to the price level 
of the decade 1867 to 1877. This rise will be unfairly ascribed 
to the operations of the trusts and to the advance which 
should equitably take place in railway and steamship rates. 
The real reason, however, will be the depreciation of gold by 
reason of its abundance. So recently as 1883 the yield of the 
mines was only 4,614,588 ounces. For 1905 it was 18,211,419 
ounces. If Mr. Bryan in 1896 and bimetallists the world over 
merely desired inflation they have since got inflation with a 
vengeance, and inevitably far vaster inflation awaits us.’’] 


* * * 


The increasing interest in “industrial betterment” is shown 
in the work being done in Kinkora, on the Delaware River, 
10 miles below Trenton, N. J., where John Roebling’s Sons 
are reported to be expending $4,000,000 in providing homes 
for their employees. Expansion of their business led to 
the erection of new mills near Kinkora, and the consequence 
was the building of homes for the workmen, including a 
hotel conducted on the plan of a private club, and a depart- 
ment store. A single man will be enabled to enjoy life for 


$2.50 per week and the houses will be rented for from $8 to 


$14 a month. 


We think of wages and salaries as if . 


- of which carries a small needle or style. 
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THE RANSOM CYCLOMETER OR SPEED 
INDICATOR. 


The not unusual conception of the motion of a steam en- 
gine flywheel is that of uniformity of angular velocity, vary- 
ing somewhat, of course, in number of revolutions per min- 
ute but not to any great extent within a revolution. This, 
however, is a mistaken idea as any one knows who has made 
an analysis of the subject, or has had to do with the operation 
of even very closely regulated multiple cylinder steam en- 
gines driving large alternating current generators, required 
to work synchronously in pairs or in multiple. The accom- 
panying cut, Fig. 1, shows in diagrammatic form, steam en- 
gine fluctuations varying 5 per cent from perfect regularity 
of angular motion, and gas engine fluctuations varying 64 
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Fig.1. Comparative Speed Variations of Gas and Steam Engines. 


per cent. The Ransom cyclometer by which these variations 
were detected is of considerable interest and through the 
courtesy of the makers, Messrs. Manlove, Alliott & Co., Ltd., 
Nottingham, England, we are enabled to present herewith 
photographs of the instrument and the accompanying de- 
seription: 

The Ransom cyclometer shown in Fig. 2 is an instrument 
by means of which the time of rotation of any shaft may be 
measured to the one-five-thousandth part of a second and not 
only is the total time of each revolution recorded but also 
the time taken in turning through any minute angle or por- 
tion of a revolution may be obtained with equal accuracy. 
The principle upon which this speed recorder works is very 
simple. A cylinder or drum covered tightly with smoked 
paper is connected to the end of the engine shaft or other 
shaft whose speed it is required to measure. On one side of 


Fig. 2. The Ransom Speed Indicator. 


this drum is mounted a tuning fork of known pitch one arm 
When the fork is 
vibrating this needle oscillates in a line at right angles to 
the direction of rotation of the drum and lightly touches the 
surface of the smoked paper. Fig. 3 shows a short section 
of a record made by a standard tuning fork making 512 vibra- 
tions per second. It is one of the fundamental laws of sound 
that each vibration must be made in an equal interval of 
time, the amount of which is known from the pitch of the 
fork, hence each of the cycles represented on the surface of 
the smoked paper represent equal intervals of time. Knowing 
the pitch of the fork and having given a section of paper on 
which the style has traced a record, it can be readily deduced 
how long a period of time was required for the traverse of any 
portion of it while passing under the style. 
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In order that more than one revolution of the drum may 
be recorded the tuning fork is arranged to travel automatic- 
ally along the whole length of the drum, or any portion of it 
that may be desired. The record then presents the appear- 
ance of a fine helix composed of waves on the surface of the 
paper. The records made on smoked paper are removed from 


the drum and the marks rendered permanent by a thin coat- 
ing of varnish. 


Fig. 8. Record Made on the Smoked Paper. 


The diagram shown in Fig. 1 was plotted from tests made 
on a good tandem compound steam engine indicating about 
15 horsepower, and on an “Atkinson cycle” gas engine. The 
gas engine shaft, of course, receives only one impulse to four 
impulses received by the steam engine shaft, and although 
both engines make about the same number of revolutions 
per minute it will be noted that there is a considerable dif- 
ference in angular velocity. The gas engine was regarded 
as an uncommonly steady running machine, although the 
cyclometer showed fluctuations in speed of 
61% per cent during a period of one revo- 
lution. 

Fig. 2 shows the cyclometer; a spur gear 
is mounted on the drum shaft which 
meshes with another gear mounted on a 
lead screw. This latter traverses the car- 
riage on which is mounted the tuning fork 
shown on top. Between the prongs of the 
fork is a small electro-magnet connected 
to a battery by means of which the action 
of the tuning fork is stimulated, and by 
the use of which a trial may be prolonged 
for any required time. The end of the 
drum shaft is provided with suitable con- 
nection for the shaft to be tested. Tues 
thus evident that the construction and 
use of the instrument is quite simple and 
readily within the grasp of any one com- 
petent to test machinery. The fact that 
the tuning fork has an unvarying rate of 
vibration is, of course; the fundamental 
idea on which the machine is founded. 
The principle has been much used for 
time recording in physical science experi- 
ments but its application to machinery testing is of compara- 
tively recent date. Fig. 4 shows the application of the in- 
strument to an Atkinson cycle gas engine. 


% * * 


BUILT-UP CRANK SHAFTS FOR MULTI-CYLIN- 
DER ENGINES.* 


In some of the very earliest gasoline vehicle engines of 
the high speed European type, built-up crankshafts were 'em- 
ployed. That is, the shaft, its cheeks or webs, and the crank- 
pin were not made integral, but of separate elements, me- 
chanically joined. In many of the early enclosed flywheel 
engines two balance wheels were used, each wheel being 
keyed to the closely abutted ends of the halves of the shaft. 
The crank-pin being passed through and made fast in the 
rims of both’ balance wheels, the halves of the main shaft 
were thus mechanically joined. 

The built-up crank-shaft was early abandoned in favor of 
shafts hand or drop-forged out of a single piece of stock, the 
shaft proper, as well as the cranks and crank-pins for the 
number of throws desired, being formed integrally. Some of 
the highest quality automobile engines have been fitted with 
shafts not forged but machined or cut very laboriously out of 
a solid rectangular slab of steel, large enough to include the 
extreme outside dimensions of the shaft, cranks and pins. 


* Horseless Age, July 4, 1906. 
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Crankshafts for four-cylinder engines are expensive pieces 
of mechanism, and the shafts required by six- and eight-cylin- 
der motors are necessarily much more SO, especially if they 
are constructed in accordance with the best precepts of the art. 

Rather recently the built-up crankshaft has been proposed 
for modern motors, and several designs have been brought 
out. Such shafts are constructed upon a sort of unit system. 
The units from which a crankshaft of any number of throws 
may be built up are identical and consist of the forged cheeks 
of a crank, the crankpin and two short stubs forming parts 
of the shaft proper. 

The ends of these stubs are made in the form of jaw coup- 
lings and two of the units may be united by interlocking these 
jaws, so that neighboring throws shall stand at any desired 
angular relation, one to the other, as required in the con- 
struction of multicylinder shafts of all types. The interlocked 
parts of neighboring units form the bearing portions of the 
shaft itself and the ball bearings in which the shaft runs do 
not, under this construction, have to be threaded over the 
cheeks of the cranks. The internal diameter of the ball bear- 
ings may therefore be reduced with an advantage in point 
of strength of the bearing. 

It is probable that crankshafts built up in this manner 
from a number of similar units can be produced quite economi- 
cally. The burden of keeping on hand ordinary crankshafts 
for motors of various types and numbers of cylinders is quite 


Fig. 4. The Apparatus in Use in Testing an Atkinson Gas Engine. 


serious, and there should be a certain advantage in being able 
to build up a shaft for a motor of any number of cylinders 
upon this unit system. 

Damage sustained by any part of a built-up shaft should be 
more readily repaired than a corresponding accident to an in- 
tegral shaft—a fracture of which is usually fatal, despite the 
claims put forth for the electric welding process in this con- 
nection. 

* * * 

Every flywheel acts in a measure like a fan, taking in air 
at the hub and discharging it at the rim. The current of air 
set up in this way is often disagreeable and sometimes in- 
jurious to processes of manufacture. In any case it means a 
waste of power which with a large wheel running at high 
speed may be a considerable item. A writer in Power recom- 
mends that all flywheels be encased, the casing being made a 
part of the wheel itself and not in the form of a box surround- 
ing it. A box casing surrounding the wheel only partially 
reduces the loss of power and is not as easily and cheaply 
made as drumhead casings applied to the wheel itself. These 
casings may be made of canvas supported on radial wires, and 
segments of wood fitted in the rim and a wooden clamp collar 
at the hub. With this construction the air within the wheel 
revolves with it without escaping; with a box casing it is 
being continually agitated, the fannitig action being only par- 
tially suppressed. 5 
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WILLIAM B. COGSWELL. 


REPRESENTATIVE AMERICAN MECHANICS 
AND ENGINEERS. 


William B. Cogswell, mechanical engineer and general man- 
ager of the Solvay Process Company and the Tully Pipe Line 
Co., Syracuse, N. Y., was born in Oswego, N. Y., September 
22, 1834. From seven to ten years of age he attended the 
Hamilton Academy; he afterward attended a school kept by 
Joseph Allen of Syracuse, and also ‘a school kept by Prof. 
Orin Root, in Seneca Falls, N. Y. During the two years, 
1848-9, Mr. Cogswell worked with an engineering party on the 
survey of the Syracuse & Oswego R. R. and the Syracuse & 
Utica R. R. His natural tastes impelled him strongly toward 
engineering as a profession, and when his surveying experi- 
ence ended, he entered the Rensselaer Polytechnic Institute, at 
Troy, N. Y., May 1, 1850, in the class of 1852. He remained 
three years but owing to an extension of the course no class 
was graduated in that year. In the year 1854 the degree of 
C. E. was conferred on him by this institute. 

Soon after leaving the school Mr. Cogswell began an ap- 
prenticeship in the Lawrence machine shop, under the super- 
intendence of John C. Hoadley. He came out of that appren- 
ticeship three years later with a theoretical and practical 
education in engineering, mechanics and physics with their 
allied branches, not often secured in so short a time by so 
young a man. 

Returning to Syracuse in 1856 he was selected by George 
Barnes of the same city to assist him in taking charge of 
the machinery of the Marietta & Cincinnati R. R. at Chilli- 
cothe, of which road Mr. Barnes had been made superinten- 
dent. He remained in that position only three years when 
the railroad became crippled in the financial panic of 1857. 
The year 1859 Mr. Cogswell spent as superintendent of the 
Broadway Foundry in St. Louis, Mo., and in 1860 returned 
to Syracuse, and in conjunction with William A, and A. Avery 
Sweet, started the works which were the inception of the 
present Whitman & SBarnes Manufacturing Co. Here the 
breaking out of the Civil War found him, and in 1861 he was 
appointed civil engineer in the United States Navy. In this 
position he performed an enormous amount of labor in fitting 
up separate repair shops for five stations on the Atlantic sea- 
board and lived at one of them erected on shipboard at Port 
Royal, S. C. In 1862 he was transferred to the Brooklyn 
Navy Yard and placed in charge of steam repairs where he 
remained four years. The following two years he lived in 
New York City. In 1870 he was called to take charge of the 
completion of the Clifton Suspension Bridge at Niagara Falls 
and at the same time gave his attention to the construction 
of two blast furnaces at the Franklin Iron Works in Oneida 
County, N. Y. 

In 1874 he was solicited to go to Mine La Motte, in Mis- 
souri, to assume charge of the lead mines of the same name 
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at that point. This mine was owned by Mr. Rowland Haz- 
zard, who brought all arguments in his power to induce Mr. ° 
Cogswell to take this step. He remained there five years 
until the spring of 1879, when he decided to remove to Syra- 
cuse, although retaining the management of the Mine La 
Motte lead mines. After returning to Syracuse, and while 
in quest of some kind of employment, Mr. Cogswell decided 
on a step which has had a most important influence on Syra- 
cuse as it called into existence a new industry that has grown 
to great proportions. Through a friend he had made the 
acquaintance of Messrs. Solvay & Co., of Brussels, Belgium, 
who are the most prominent manufacturers in the soda in-' 
dustry in Hurope, and he decided to go to Europe to investi- 
gate it. The result was that Mr. Cogswell was given a com- 
mission to inspect the various points in this country where a 
manufactory would be practicable, and report. After the re- 
ceipt of the report steps were taken for the formation of a 
company for the manufacture of the various soda products. 
It was decided that Syracuse was the best point for the works 
and they were located there, for it was believed by Mr. Cogs- 
well that rock salt might be discovered in the vicinity. Sev- 
eral experimental borings were made in 1881 and 1883, but 
without success; but information was obtained which led to 


’ the experiments in Tully valley in 1888, and the discovery of 


two veins of rock, salt, each about fifty feet thick, at a depth 
of 1,200 feet. The company now receive their entire supply 
from the Tully wells. The company also put in a plant of 
such capacity that a large quantity of saturated brine is sold 
to the salt manufacturers of Syracuse. This industry led to 
the formation of the Tully Pipe Line Company, for conveying 
brine from the wells to the works. 

A branch of the Solvay Works at Syracuse has been built 
at Detroit, and the output of the two works has probably 
tripled in the last fourteen or fifteen years. (In 1892 the 
output was 75,000 tons soda ash; 20,000 tons caustic potash; 
and 6,000 tons bicarbonate of soda.) An organization known 
as the Semet-Solvay Company is a branch of the same organ- 
ization in the coke industry, and it grew out of the demand 
for ammonia required by the Solvay Company in their busi- 
ness. This branch has extended until they have banks of 
ovens located in twelve or fifteen different cities in the coun- 
try, and is in extent probably as great as the soda ash busi- 
ness itself. Other industries have been engrafted on the 
original industry of making soda ash which was the first to 
be started by Mr. Cogswell, and in the introduction of others 
he has been instrumental, and when his best judgment has 
been followed there have been few mistakes. 

The Hannawa Falls power plant, where the Racket River 
two miles above Potsdam, St. Lawrence County, offered a favor- 
able opportunity, Mr. Cogswell organized and mainly financed 
the company that erected. Electric power is furnished to 
Potsdam and Ogdensburg. 

Mr. Cogswell has in his life made the most of favorable 
conditions; inherited a good constitution; was brought up as 
a gentleman; started young in civil engineering; had a good 
technical education; learned the machinist’s trade in one of 
the best shops in the country; and has coupled with these 
advantages a wide experience, and an abundance of good com- 
mon sense. He is a member of the American Society of Civil 
Engineers; a member of the American Society of Mining 
Engineers; a member of the American Society of Mechanical 
Engineers; a Fellow of the Geographical Society; a member 
of the Society for the Advancement of Science; a member of 
the Society of Chemical Industry of England; and president 
of Warner’s Portland Cement Company. 

For the foregoing we are indebted to Memorial History of 
Syracuse published in 1891, and for later information to Prof. 
John H. Sweet, Syracuse, N. Y. 


* * * 


A movement inaugurated by Mr. Carnegie has resulted in 
the planning of a memorial building on the site of the birth- 
place of James Watt at ‘Greenock, Scotland. The building 
will contain classrooms for the study of navigation and ma- 
rine engineering, together with facilities for taking astrono- 
mical observations. Mr. Carnegie will bear a large part of 
the cost of this undertaking. 
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We are informed by Wilhelm Schmidt, the inventor of the 
Schmidt lecomotive superheater, that 1,150 locomotives (in 
use on forty-five railroads) have been fitted with his type of 
superheater up to June, 1900. The Prussian railroads have 
agreed to pay him a royalty on at least 1,200 locomotives 
within six years and during the past year have ordered 420 
superheater locomotives. 

ne er 

A note in the Engineering News gives the length of the 
greatest stretch of straight railroad track in the world as 65 
miles, placing its location in the pampas of the Argentine 
Republic. A correspondent of a Los Angeles paper gives 175 
miles as the length of a tangent track in the Argentine Re- 
public, and states that the character of the ground would have 
permitted the road to continue for thirty miles further. 


* * * 


A news report states that the New York Central author- 
ities expect to have the main line of that road out of New 
York operating with electric traction by October 15th of this 
year. On July 20th tests were made of two electric locomo- 
tives furnished by the General Electric Co. for this installa- 
tion. A train was made up composed of one of these loco- 
motives, a steel motor car designed for suburban service, 
and a steam locomotive. The make-up of this train allowed 
comparative tests to be made of each of these three forms of 
motive power, which were tried alternately. So far as ease 
‘of operation, handling, and rapidity in starting and stopping 
the train were concerned, the electric locomotive is said to 
have easily distanced its older rival. 
intention of the New York Central Railroad is to employ 
electric locomotives for all trains between Grand Central sta- 
tion and Croton, a distance of 35 miles north, where steam 
locomotives will be attached to the trains for the remainder 
of the journey to Albany. Meanwhile the third rail equip- 
ment is being hastened on other branch roads of this line. 


* * * 


One of the pressing troubles of railroading is that terminal 
facilities have not kept up with the growth of the locomotive. 
Roundhouses are too small, switches are inadequate, and turn- 
tables are notoriously too short for handling modern locomo- 
tives of the heaviest type. The expedients resorted to for 
turning long locomotives on short turntables are of a more or 
less varied nature; the one used by the Hrie R.R. at the Jersey 
City terminal is quite novel. This turntable, 'by the way, 
is electrically operated, the feed wires being connected trolley- 
wire fashion to a pivot mounted on a bridge over the center 
of the table. The table is lengthened out for long locomotives 
by two rails tapering to wedge points at one end and supplied 
with clamps or stays which slip over the turntable rails; the 
rails stand at a slight angle above the turntable rails when 
in place. The locomotive is backed on from the opposite end 
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and one pair of wheels of the tender truck runs upon the 
inclined rails sufficiently to clear the rails of the surrounding 
tracks. In this way a locomotive three feet or more longer 
than the turntable is handled after a fashion, and the expedi- 
ent may be a hint to other railway terminals troubled with 
locomotives “too long for the bed.” 


* * % 


LARGE LOCOMOTIVES. 


In the course of a paper read by Mr. G. M. Basford before 
the Pacific Railway Club, February 17, 1906, mention was 
made of the surprising growth of the locomotive within the 
last twenty years. In 1888 Mr. M. N. Forney stated that in 
the previous thirty years the size and weight of passenger 
lecomotives had doubled and a total weight of 100,000 pounds 
had been reached. He asked the question: ‘Will this rate 
of increase continue and in another twenty years, or 1918, 
will there be passenger engines running which will weigh 
200,000 pounds and over?” ~- The answer is that with twelve 
years yet to come we now have passenger locomotives weighing 
236,200 pounds, having tenders weighing 163,000 pounds alone. — 
In October, 1898, the large consolidation locomotives built for 
the Union Railway by the Pittsburg Locomotive Works were 
announced as the heaviest locomotives of the time. They 
weighed 230,000 pounds, but the Lake Shore Prairie type loco- 
motive built by the American Locomotive Co. at the Brooks 
works in 1905 weighed 236,200 pounds, or more than the 
“enormous consolidation locomotives” of only six years ago. 

Mr. William Forsyth, in an article published in June, 1900, 
predicted that in 1905 freight locomotives would have a trac- 
tive power of 70,000 pounds, and that the weight on the drivers 
would reach 280,000 pounds, with a total weight of 311,000 
pounds; that the heating surface would be fully 4,000 square 
feet. The Mallet articulated compound locomotive built for 
the Baltimore & Ohio Railroad a year before the date men- 
tioned by Mr. Forsyth has a total weight of 334,500 pounds 
and a total heating surface of 5,585 square feet. The point to 
be made is, of course, that the growth of the locomotive has 
exceeded the most sanguine dreams of men who were well 
aualified by reason of their experience to anticipate in some 
measure what the probable growth of the locomotive would be. 
The growth has been so rapid that it has outstripped the 
facilities of the roundhouses, terminal facilities, turntables 
and all other facilities of the railroad built for the accommo- 
dation of smaller motive power, and these limitations have 
been largely responsible for the so-called failures of the big 
locomotive. In regard to increased capacity, the tendency 
now seems to be to increase the boiler capacity rather than 
the tractive power. There are these who believe that the next 
advance in boiler power should take the form of boiler capacity 
without increasing the weight on the driving wheels. Greater 
boiler capacity would mean that trains could be handled at 
greater speed, although the tractive power for starting and 
accelerating would not be greater than heretofore. 


* * %* 


A Western correspondent sends us a clipping from a local 
Iowa newspaper describing an oil burning motor passenger 
car recently put in service on the C. B. & Q. R. R. It is of 
interest to know that this engine is “160 pounds horse power,” 
but its chief interest to railroad men is that nothing comes 
out of the stack of this engine, except the exhaust. Judging 
from the character of the article, we think that considerable 
“hot air’ came from some source; but perhaps the engine 
differs from the reporter in that it provides for the consump- 
tion of its own product, while the reporter has to inflict his on 
the unfortunate public. 


“The boiler of the engine has a capacity of 170 pounds of 
steam and is 160 pounds horsepower. The boiler is fed from a 
large water tank under the combination passenger and bag- 
gage car, which is built on the engine, having a capacity of 
650 gallons of water. Next to the water tank is a large oil 
tank with a capacity of 110 gallons. Leading from the tank 
are pipes which carry the oil to the fire, hundreds of small 
burners having been placed in the interior of the fire box. 
That the burning of oil is much cheaper than coal is shown by 
the fact that but two gallons of the fluid are used to every 
mile, it being necessary to fill the tank at the end of every 
fifty miles. There is no smoke, nothing but the exhaust com- 
ing from the stack of the engine. 
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THE RATIONALE OF INDUSTRIAL BET- 
TERMENT. 


The editor of MacuiNreRy in a recent letter to the writer 
stated: “I find that while nearly all manufacturers with 
whom I have talked on the subject are entirely in accord with 
the efforts now being made to provide better surroundings 
for their operatives, some of them object to the introduction 
of social features in works management. The objection raised 
to these features is that they are liable to be construed as a 
form of paternalism which workmen strenuously object to. 
Perhaps I cannot do better than to quote the following opin- 
ion from a well-known manufacturer: 

““We do not believe that it helps a man to give him some- 
thing for nothing, and we do not believe that he wants it. 
We have seen in a great many instances throughout the coun- 
try where various ‘plans of this kind have been tried, that men 
rather resent it and look upon it as a charity which is not 
desired. We believe in giving a man a chance to earn his 
recreations rather than provide them for him gratis, and we 
feel that all plans worked out on a basis of giving a man 
something for nothing are bound to fail, for the very reason 
that it can be nothing other than more or less of a charitable 
distribution, and that the American workman is above any- 
thing of this nature.’ 


“Tt seems to me that it is at this point where manufacturers 
frequently make a mistake, and any assistance that you can 
give to such of our readers as are looking into the subject 
will be appreciated, and I believe there is a chance that it 
will do a great deal of good.” 

The fact that the editor of Macutnery feels that I can, from 
my experience in this new field of endeavor, be of assistance 
to the readers of his valued paper, who, I am glad to know, 
are interested in the subject, encourages me to seize the oppor- 
tunity thus offered to meet the issue which is raised by the 
manufacturer above quoted, for, Ifeel that there are some who, 
like the latter, have a misunderstanding of the object of the 
features referred to, and there are also some, who, like those 
of whom he writes do not understand at all what these 
features mean. Before touching upon the phase of the sub- 
ject which is here alluded to, let me for a moment consider 
the origin of the general movement in which it is involved. 

Somewhat more than a quarter of a century ago the Ger- 
man government, impelled by paternalistic motives character- 
istic of its monarchial system, introduced into some of its 
subsidized industrial establishments certain features which 
were intended solely to improve the condition of the workers. 
These were appropriately termed Wohlfahrt’s Hinrichtunden, 
or “welfare institutions.” These features, consisting of lunch 
rooms, rest rooms, libraries, emergency hospitals, gymnasiums, 
athletic grounds vegetable gardens, and the like, had been 
tried by certain manufacturers in England and elsewhere who 
were altruistic in their nature and co-operative in their be- 
liefs. American manufacturers, driven by the fierce competi- 
tion of the times to adopt every possible means of increasing 
the efficiency of their plants, were traveling abroad to study 
foreign industrial methods, and seeing these “institutions,” 
were at once impressed not only with their novelty but with 
the improvement in the general prosperity of the enterprises 
in which they had been introduced. They saw at once that 
these improved conditions were attracting a better class 
of operatives, that the latter were doing more and better work, 
and that this resultant high-grade product was obtaining 
higher prices in the market. Impressed with the idea that 
there were economic principles involved in these features 
which they could not afford to ignore, they carefully investi- 
gated them, and on their return home proceeded to try them 
out under conditions as they existed in their own establish- 
ments. 

It soon became apparent that fundamentally these institu- 
tions were not only ethical, but economic. That the so-called 
enlightened selfishness exemplified in the Golden Rule pays 
its possessor many fold. 

It was evident that the better the operatives were housed 
and fed, and the better their habits were outside of working 
hours, the better would be their general physical condition 
and the more regular would be their attendance; that the 
higher their mental attainments the more intelligently they 
would conserve their strength and apply their knowledge and 
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skill and the business would thereby be improved and the 
profits increased. 

It became evident, however, that the democratic tendencies 
of American workmen would not allow these features to be 
applied in the paternalistic manner adopted by the German 
manufacturers. Our people had ‘been brought up to be inde- 
pendent and self-reliant, and resented having forced upon them 
anything which savored of charity. Now, manufacturers had 
long learned that machines represent capital invested and 
that the only time this investment is earning interest is when 
the machines are running and turning out product to be sold, 
so that any means that could be adopted that would tend 
to keep the machines continuously productive and at the 
same time insure high grade of product, would raise 
the interest on the investment. They soon realized that these 
features which they were investigating were productive of 
exactly what they were desirous of accomplishing, and they 
lost no time in introducing them in their establishments with 
such modifications as they found were necessary in trans- 
planting foreign institutions to new soil. 

The remarkable results which attended the intelligent in- 
stallation of these features, which were given the appropri- 
ate appellation of “Industrial Betterment” led other manu- 
facturers to their adoption, but many of the latter, not realiz- 
ing their fundamental object, applied them indiscriminately 
and scored failures. They seemed to think the motive was 
essentially altruistic and adopted paternal methods of apply- 
ing them, calling them “welfare work” and arousing well- 
merited resentment. The correspondent to whom the editor 
refers says rightly that there are “a great many instances 
throughout the country where various plans of this kind have 
been tried” which have not met with success, but these fail- 
ures have been due to a lack of understanding of the purport 
of the installation and accompanied by ignorance of the proper 
method of its introduction. He, himself, misunderstands the 
purport of the movement and cannot see the benefits which 
have accrued in those other instances where the installation 
of these features has been a great success. The term “welfare 
work” has misled him. 

There are plenty of men who mistake the substance for the 
essence who “cannot see the forest for the trees.”’ There is no 
“welfare work” about it. It is “Industrial Betterment.” 

It is efficiency of organization that the modern business 
man is anxious to secure, and this can be obtained by “Indus- 
trial Betterment” intelligently installed. This is no longer 
in the experimental stage; it has too often proved successful, 
and the manufacturer who delays its adoption is simply clos- 
ing his eyes to the advance of the times and to one of the 
most potent means of promoting his own interests. 

Peon eLOR TEE. 
* * * 

The novelty of an invention very often consists in the 
recognition of a want rather than in the specific form in 
which this want is satisfied. Many of us go through life know- 
ing in a vague way that certain ways of doing things are not 
quite satisfactory, but when seme one recognizes this fact and 
provides a tool or device which accomplishes the work much 
more easily and satisfactorily than before, we are all prone 
to wonder why we had not thought of the same thing our- 
selves. The point is, that when the need was fully recognized 
the tool or device necessary for forming the required work 
was a comparatively simple accomplishment. The need of 
some devices, however, is so obvious and has been recognized 
by so many people that thousands of inventions have been 
devised to fill the want, as,-for example, the car coupler and 
the non-refilling bottle. Tio make the business of inventing 
pay, the inventor must, in general, recognize a need before 


others do. 
* * * 


The use of opaque or ground glass for the lower sections of 
shop windows is often desirable, but it is not advisable unless 
the interior has a clear unobstructed view in some direction 
of, say, one hundred feet. The reason is that men working on 
anything requiring close attention of the eyes are likely to 
suffer from eye-strain if they cannot occasionally relieve the 
strain by focussing them on some distant object, and this can- 
not be done in a small room with opaque glass in the windows. 
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ENGINEERING REVIEW. 


CURRENT EVENTS, TECHNICAL AND MECHANICAL—LEADING ARTICLES OF THE MONTH. 


The Engineering Record reports the use of the electromag- 
net in recovering lost drill points at various places in Penn- 
sylvania. At Greenburg a heavy point stuck at a depth of 
250 feet in a well, but it was readily loosened and brought to 
the surface by an electromagnet. 


It is reported that the Carnegie Steel Company will drill 
a well 6,000 feet deep in the gas field near Waynesburg, Pa. 
It will be done to test a theory that the gas sands now being 
developed are only the top or secondary sands, and that the 
primary and principal producing sand strata will be found 
underlying it several thousand feet. The experiment is at- 
tracting considerable attention, not only because of the pos- 
sible discoveries but for the special derrick and machinery 
required for drilling such a deep bore. 


It is reported in Page’s Weekly that there is a likelihood of 
a revision of the agreement entered into by the English Engi- 
neering Employers’ Federation and Amalgamated Society of 
Engineers. This historic agreement was adopted after the 
great strike in 1897. The scope of the proposed changes may be 
indicated by three suggested amendments. One is that the 
Federation shall recommend the preferential employment of 
society men, instead of leaving firms to employ whom they 
choose, a freedom of management for which the federated 
employers sacrificed so much in 1897; another seeks to limit 
the number of apprentices; and a third asks that the maxi- 
mum overtime shall be 20 hours per man per month, instead 
of 40 hours, as at present. 

It is stated in the Hngineering Record that in the survey 
of a new 14-foot water way between Chicago and St. Louis 
the leveling for a distance of 334 miles was done with a 
probable error for the whole length of only about 13.55 milli- 
meters, or slightiv over one-half an inch. The level was pro- 
tected from the sun by one large umbrella, while another, 
held by a rod stuck in the ground, cut off the wind. When 
the immense distance covered is considered, the error is so 
slight that the instrument used ranks in accuracy with the 
finest tools employed in machine shop measurements. It is 
quite possible that the transit as employed to some extent by 
the Westinghouse Hlectric and Mfg. Co. and others, deserves a 
larger field of usefulness in the machine building business. 


The United States Consul at Venice says that some of the 
high-power motors in the Monte Carlo races had a universal 
joint in the shaft, between the motor and the thrust bearing, 
so that the possible deviation of the shaft from a straight 
line, through vibration, or the straining of the boat, would 
not affect materially the running of the motor. This feature 
is believed to be valuable even on the smaller boats. Another 
feature of interest was the seemingly exaggerated precautions 
against eddies, such, for example, as tapering the end of the 
shaft to a point beyond the propeller, and also the knife-edge 
of the stem. In a series of experiments made last year by a 
Scotch designer, the difference in the fineness of the stems of 
ships has been shown to influence their speed very materially, 
and this seems to have been taken into account in the con- 
struction of the racing boats of this year. 


There has long been a demand for some arrangement by 
which the amount of material remaining in a bolt of ribbon 
or cloth can be ascertained at a glance. As a means of doing 
this the suggestion was made that a tape be wound up with 
the ribbon, the tape being marked with inches, feet and yards, 
but when this was tried, it was found that there was a 
serious discrepancy in the respective lengths of the two pieces. 
This difficulty has now been overcome by slitting the paper 
tape at regular intervals, and passing the ribbon in and out 
through these slits. This innovation, which is the invention 
of a Chicago ribbon manufacturer, will not only be of great 
assistance in the shop, where the ribbon may be measured 


off in the required quantities without the use of a yard-stick, 
but will be also found to greatly facilitate the work of stock 
taking, which in the case of ribbons, cloths, and similar ma- 
terials is a very tedious operation.—Scientific American, 


In connection with the recent launching of the Lusitania, 
Engineering, of London, gives some figures showing the total 
tonnage of the recent launches on the river Clyde. The 
month of June, 1906, will long be remembered for its record 
in this respect, the total being 124,544 tons, which is very 
much greater than the figures for any previous month. This 
great increase is of course accounted for by the coincidence 
that the Cunard liner Lusitania and the battleship Agamem- 
non both happened to be ready for launching about the same 
time. Without these two larger vessels, however, the other 
34 craft make the very respectable aggregate of 75,544 tons. 
The total for the last six months stands at 335,258 tons, a 
record which probably will not be surpassed for some time 
to come, as new contracts are not being placed so rapidly 
now as they were two or three years ago. 


A correspondent of the London Times in the engineering 
supplement of that journal states that what is believed to be 
the largest and heaviest lathe yet built has recently been 
furnished by Messrs. Hulse & Co., of Mancheser, England, to 
the shipbuilding firm of Messrs. R. & W. Hawthorne, Leslie 
& Co., of New Castle-on-Tyne. This lathe is to be used in ma- 
chining the rotor and other parts of the steam turbines which 
are building for the Cunard express steamer Mauritania, sister 
ship of the Lusitania. It will take work up to 16 feet in diam- 
eter over the carriage or 18 feet over the ways if the work is 
held on the faceplate. The bed is 18 feet wide by 6814 feet 
long and work 50 feet in length may be held between the cen- 
ters. The machine is operated from platforms, and short lad- 
ders are necessary to enable the workman to mount the plat- 
form from the level of the bed. While longer lathes have 
been built for such work as gun turning and boring, and lathes 
of larger swing have been built for turning flywheels and other 
such work, it is doubtful if a larger lathe for general purposes 
has ever been built. 


A commercial combination of a peculiar character is re- 
ported from England. The firms manufacturing coal cutting 
machinery have been troubled by colliery owners who have 
asked to have machinery put to work in their mines on trial. 
Owing to the competition in this class of machinery the build- 
ers have been forced to do this. The mine owners have taken 
advantage of this competition and have lengthened the trial 
period by all means possible from month to month, thus get- 
ting extended service from the machinery without having to 
go to the trouble of purchasing it. When they could no longer 
use them free, many of them have sought to enter into ar- 
rangements whereby they could rent the machines for a com- 
paratively low price. This has also proved unprofitable from 
the manufacturer’s standpoint, since rented machinery is very 
naturally used much harder and is less well-cared for than 
that which is owned by the users. The new combination is 
based on.an agreement of the builders of coal cutting ma- 
chinery to refuse to rent their product and to refuse trial of 
the machines except under certain definite restrictions. 


The Hngineering Record reports some tests of steel at low 
temperatures made during the past year at the Watertown 
Arsenal in Massachusetts. The steels tested varied in quality 
from 0.16 to 1.09 per cent carbon. The elastic limit of the 
steel in one of the bars was 80,000 pounds per square inch, 
with an elongation of 10.7 per cent at the low temperature of 
the liquid air. A similar specimen tested at a room temper- 
ature of 76 deg. Fahr. showed an elastic limit of 52,800 pounds 
per square inch, an elongation of 29.3 per cent, the effect of 
the very low temperature being to increase the elastic limit 
of the steel 51 per cent, while the ultimate strength of the 
steel was raised to 97,600 pounds per square inch, or 35 per 
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cent above the ultimate strength at ordinary temperatures. 
The results of these experiments are similar to those that 
have been obtained by numerous other experimenters, who 
have investigated the properties of steel under the same 
conditions, in that it is shown that a great increase is pro- 
duced in the tensile strength of steel at low temperatures, 
with a corresponding decrease in ductility. 


THE ACTION OF THE CAPPED SHELL. 

There is something mysterious in the action of the well- 
known soft metal cap for armor piercing shells, such as was 
illustrated in the article on projectile manufacture in the 
August issue. Perhaps the most commonly accepted theory 
to account for its effectiveness is that which considers it as 
melting at the instant of impact, and acting as a lubricant 
for the nose of the shell during its passage through the 
armor. This idea is untenable, however, since it would hold 
true in the case of penetration of soft armor only, and not 
in the case of hardened steel where the metal is cracked and 
shattered. In reality the device is more effective when 
piercing hardened materials than it is for softer ones. An 
army officer contributes to the Journal of the United States 
Artillery a translation of a paper read by a German engineer, 
who ascribes the effect to a different cause. He considers it 
to be due to the fact that the point of the projectile is by 
this means saved from deformation at the instant of the im- 
pact. The mass of soft metal in which it is imbedded acts 
as a cushion and distributes the pressure over a fairly large 
cross section, instead of allowing it to concentrate on the 
point, which it would otherwise fracture. This point is thus 
preserved to act as an effective chisel in piercing through the 
hardened outer layer of the armor plate; the wedge shaped 
body of the projectile following, serves to increase the opening 
thus effected. ; 


RELATIVE ECONOMY OF STEAM AND GAS ENGINES. 

At the recent meeting of the Ohio Society of Mechanical 
Bngineers, Mr. J. R: Bibbins presented a paper on “Gas En- 
gines in Commercial Service,” which was accompanied by a 
chart that showed very clearly the comparative economy of 
steam and gas engines, in so far as fuel is concerned. This 
chart is presented herewith. The performance of the steam 
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“Starting with the heat in a fair grade of steam coal, 13,500 
British thermal units per pound, we find 35 per cent of this 
heat dissipated in the boiler plant and piping system, and 
25 per cent in the producer plant. Fifty-seven per cent is, 
however, dissipated in a steam engine, and approximately the 
same in the gas engine, leaving 81% per cent net output for 
the steam plant and 17144 per cent for the gas plant. Thus on 
a heat basis, gas is twice as efficient as steam. Part of the 
advantage lies in the more efficient converting properties of 
the producer and the remainder in the higher thermal effi- 
ciency of the gas engine. In natural gas plants where no pro- 
ducers are necessary there is, of course, no question as to the 
superior economy of gas. 

“Granted the superior economy of the gas plant, it is also 
necessary to take into account not only-operating costs, but 
investment costs or fixed charges to arrive at a proper con- 
clusion. Without going into this economic problem here, it is 
sufficient to say that plants of a few hundred kilowatts capa- 
city may quite possibly cost more per kilowatt than a steam 
plant of corresponding size and character, but the saving in 
the operating expenses will soon wipe out the excess cost and 
eventually put steam ‘out of the running.’ ” W.-B JR: 


ACETYLENE GAS FOR WELDING. 


Under the heading ‘“Autogenous Welding of Metals by the 
Oxy-acetylene Blowpipe,’ M. Andre Beltzer gives a descrip- 
tion and illustration of apparatus for this process in the 
Electrochemical and Metallurgical Industry. The oxy-hydro- 
gen blowpipe has been used for this purpose, but is expensive 
and unsatisfactory, where much heat or high temperature is 
required. Acetylene gas is more suitable on account of being 
cheaper, and also because the temperature of the flame is 
much greater, being about 6300 degrees F., while that of 
hydrogen is about 3600 degrees F.-The obstacle that has stood 
in the way of using the acetylene blowpipe has been the 
high price of oxygen. M. Beltzer states, however, that oxygen 
can now be obtained at a reasonable price by the use of a 
newly-discovered product called “‘epurite.” This substance con- 
tains oxygep in a latent form which can be easily liberated 
by contact with water, the same as acetylene is obtained from 
calcium carbide. When oxygen is obtained by this process, 

not only is the cost reduced to a reason- 
able point, but all danger of explosions 
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tank the gas passes by a tube through the 
pressure regulator G and valve H to the 
blowpipe K, where the oxygen should ar- 
rive at a pressure of 60 inches water. The 
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Comparative Efficiency of Gas and Steam Power Plants. 


engine, from the coal pile to the work done is shown on the 
left side, and the performance of a producer gas engine on 
the right side. In reference to this chart, Mr. Bibbins says: 

“In the accompanying chart the writer has attempted to 
make an approximate distribution of losses in various parts 
of the plant, based upon observations from numerous sources 
on each of its component parts. It is believed that the esti- 
mates are not unduly partial to either a gas or steam plant 
of moderate size. 


Yyy acetylene apparatus NM is arranged so 
Ls as to give the gas at the above pressure. 
PERCENT OF HEAT 

TO ENGINE This pressure of 60 inches water is calcu- 

Tear ep lated so that the exit speed of the gas will 
counteract the possible back burning of 
the mixture before reaching the end of the blowpipe. 

The blowpipe is provided with metallic gauzes to prevent 
the flame throwing back. The valve of the acetylene tube 
(fixed to the blowpipe) is at first turned on full, the pressure 
regulator being adjusted to about a one-half atmosphere. The 
flow of oxygen is controlled by a valve H, so that there is only 
one inner cone in the flame which will have only slight fluctu- 
ations. The flame now is neutral and ready for use. 

A whiter color of the flame and the division of the inner 
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cone in two are indications that there is an excess of acetylene 
gas, and that the flame is carbureting, the molten metal emit- 
ting sparks like stars (formation of cast iron). When the 
flame is oxydizing (shown by the violet tint of the flame) the 
metal boils and is very bright. For proper welding (steel 
sheets, for instance,) the joint should be bright. The car- 
bureting flame gives a gray porous and non-resistant welding. 
This flame, together with an oxydizing flame, gives a brittle 
welding, and is, moreover, very rarely used. Twenty different 
sizes of nozzles can be used on the same blowpipe in welding 
of all thicknesses, from 0.04 to 1% inch thick (0.024 inch for 
sheets 0.04 inch thick, and 0.16 inch for sheets 114 inch in 
thickness. 
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Apparatus Required for Welding with Acetylene. 


During the process of welding, the apex of the cone must 
be from 0.08 to 0.12 inch distant from the object to be welded. 
The two edges (previously dressed) are fused, and simultane- 
ously lined and slightly overloaded by the fusing of a rod of 
the same metal held in the flame. In this manner iron, steel, 
copper, brass, cast iron, etc., can be effectively welded. For 
thick metals or plates it is necessary to bevel the edges, which 
can be readily done by many mechanical methods. 

For brass it is necessary to fill up the interstices of the two 
sheets to be welded with borax moistened with water, other- 
wise the volatilized zinc would be deposited on the welded 
part as oxide of zinc and spoil the welding. 
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From tests made py the International Bureau Veritas, in 
Paris, it has been found that the tensile strength of welds 
made by this process is within 5 per cent of that of the metal 
itself. The cost of the process for sheet metal work is less 
than riveting for thickness under about five-sixteenths of an 
inch. W.-B.adE: 


IMPACT TESTING MACHINE. 

In testing metals to determine their resistance to impact, 
two methods are commonly used. One is to strike a single 
blow strong enough to bend or break the test piece; the other 
is to strike numerous light blows and ascertain the number 
required to produce fracture or actual breakage of the speci- 
men. The latter method is the most desirable because it 
gives the strength of the metal when subject to the conditions 
it has to meet in practice. When the test piece is struck many 
blows, it is necessary to rotate it through half a turn at each 
blow so that it may be bent or sprung back and forth with 
the successive blows. If this rotating is done by hand it takes 
considerable time, so that only a comparatively small number 
of blows can be struck, five or six hundred. For the purpose 
of conducting certain impact tests, the National Physical 
Laboratory of England has had designed and made a machine 
in which the test piece is turned through 180 degrees at each 
blow automatically. This machine strikes about forty-five 
blows per minute, which are recorded by means of a register- 
ing apparatus attached to the shaft. The construction and 
operation of the machine can be understood from Figs, 1, 2, 
and 3, together with the following description, which we 
reproduce from Hngineering: 

The hammer, A, is provided with a hardened-steel shoe 
where it comes into contact with the specimen, and two side- 
rods passing through the base-plate and terminated by a 
cross-head, B. The cross-head is fitted with a small roller for 
engagement with the lifting cam, C, and with two conical 
rollers working in vertical guides, D, which take the hori- 
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An Impact Machine for Testing Steel Specimens. 


Cast iron, which cannot be self-welded, must be brazed with 
copper. 

One decided advantage of the oxy-acetylene flame over the 
oxy-hydrogen is, that it can be easily regulated by the work- 
man, owing to its brightness. Another advantage is that the 
gases formed by the combustion are hydrogen and carbon 
oxide, which-combine with the surrounding air, forming car- 
bonic acid and water, thus protecting the molten metallic 
surfaces from the oxidizing action of the air, 


zontal thrust of the cam. The side-rods are attached to the 
cross-head by lock-nuts, so that the fall of the striking ham- 
mer can be regulated from 0 inch to 38% inches. The cam 
shaft makes approximately 45 revolutions per minute. 

To rotate the specimen through 180 degrees between suc- 
cessive blows a link motion is employed, which is worked 
from a countershaft parallel to the specimen, and revolving 
at half the speed of the cam shaft. A second shaft, whose 
axis ceincides with that of the specimen to which it is coupled, 
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receives its motion from the countershaft by means of the 
two cranks and slotted link shown in the figures. By cor- 
rectly proportioning the length of the slot, it can be arranged 
so that when the motion of the crank on the countershaft is 
continuous, that of the crank on the second shaft is oscillatory 
through an angle of 180 degrees. 

In order that the second shaft shall not interfere with the 
free vibrations of the specimen when struck, its attachment 
to the specimen is made by a semi-Oldham coupling, which is 
set so that the plane of its slot coincides with the plane of 
free vibration of the specimen. The knife-edges on which 
the specimen rests are made of V shape, so that there is no 
tendency for the specimen to move sideways. The specimeus 
are % inch in diameter, the knife-edges being 414 inches 
apart. The diameter at the bottom of the notch is 0.4 inch, 

If the fall of the hammer is adjusted so that the speci- 
men will bear not less than, approximately, two thousand 
blows before fracture, there is no appreciable permanent set 
in the specimen until a comparatively short time from the 
ultimate fracture. The manner of failure of the specimens, 
whether of soft or hard material, is that a crack is developed 
bn each side of the specimen in the plane of the notch, the 
two cracks proceeding inwards as the test proceeds. 

The machine seems likely to be of considerable service in 
the impact tests of mild steels which cannot be broken, even 
when notched, by the single-blow bending method. The fol- 
lowing is an example of a set of tests made on a sample of 
mild steel: 


Fall of Striking Ham- 
mer in inches. 


Number of Blows 
for Fracture. 


Energy of Blow 
in inch-pounds. 


0.77 3.62 4,950 

0.50 2.85 12,400 

0.30 1.41 44,634 
Webs aoiRe 


NEW GERMAN TURBINE. 


The Gesellschaft fiir Elektrische Industrie, of Carlsrube, in 
Baden, Germany, has brought out a type of steam turbine 
which, while not new in principle, is different from the design 
that is almost universally used, at least by the large manufac- 
turers. This turbine is shown in Figs. 1, 2 and 3, the first 
being a vertical section at right angles to the shaft, the sec- 
ond a vertical section parallel with the shaft, and the third a 
perspective view of the wheel. As will be seen from Fig. 1, 
this is a four-stage turbine, in which the stages are obtained 
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Ftg.1. Cross-section of a German Steam Turbine. 


by passing the steam through the buckets of the wheel four 
times. Steam enters at A and passes from nozzles 1 through 
the wheel buckets to nozzles 2, thence through the wheel a 
second time to nozzles 3, and a third time through the wheel 
to nozzles 4; the fourth passage through the wheel carrying 
the steam to the spaces B, from whence it passes to the 
exhaust pipe C. When we consider that in the designs in 


which each stage requires one wheel, the first few wheels do. 


not utilize more than a small portion of the periphery, we can 
easily see that the construction here shown should afford the 
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means of producing a decidedly compact machine, and prob- 
ably at a lower cost than the multi-wheel type. On account 
of the compact construction, this turbine should be well 
adapted to launches. Fig. 2 shows a reversible boat turbine. 
It is made with a wheel having buckets on both sides, the 
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Fig. 2. Arrangement of Reversible Marine Turbine. 


buckets and nozzles on one side running in the opposite direc- 
tion of those on the other side. By means of the valve seen 
above the turbine casing, the steam can be directed to either 
side to produce rotation in whichever direction is desired. 
WViaeisem Be 


OLD STEAM ENGINE AT THE VERSAILLES WATER 
WORKS. 


Revue de Mecanique, May 31, 1906. 


In the early part df the nineteenth century when the recon- 
struction of the pumping station for the Versailles water 
works was under consideration it was proposed that a steam 
engine be substituted for the water wheels previously used. 
The matter was placed in the hands of a commission in 1811, 
but it was not un- 
til October 14, 1821, 
that the matter 
was settled and the 
foundation laid. 

The installation 
included a steam 
engine and boiler as 
well as the cast- 
iron piping a foot in 
diameter. Like the 
majority of steam 
engines of the day, 
the machine that 
had been proposed 
by MHessrs, Cooke 
and Martin was of 
the beam _ type, 
working under a 
low pressure and 
condensing. The 
steam cylinder had 
a diameter of 42.6 
inchesand astroke 
of 76.77 inches with a thickness of shell of 1.42 inch. It was fitted 
with a steam jacket, and the steam distribution was effected 
by means of two valves driven by an eccentric mounted on 
an intermediate shaft to which the main crank was attached 
at the end of the beam on the opposite side from the cylin- 


Fig. 8. Construction of the Wheel and Blades. 
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der. This eccentric also, by means of a lever, drove the pump obtain a gradual and uniform tightening of the packing, as 
by which the boiler was fed. seen in Fig, 2. 

The piston rod of the condenser air pump was attached to After having done its work in the cylinder, the steam passed 
the beam on the same side as the steam cylinder. The by way of a cast-iron pipe to the hot well of the condenser, 
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Fig. 1. Elevation of the Versailles Water Works Engine at Marley. 


arrangement of the cylinder and the details of the valve as shown in the side elevation and vertical section, Figs. 1 
mechanism ‘are shown in the side elevation (Fig. 1) of the and 5. A jet of cold water was injected into this hot well 
engine. *It may be noted that the cover serving to form the and completed the condensing, the whole being encased in a 
joint of the piston was fitted with a ‘toothed wheel so as to large tank of cast iron, into which the water drawn from 
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Fig. 8. Cross-section of Supply Pump. 
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Fig. 2. Plan View of Pumping Engine. 


the Seine went before entering the eight pump cylinders: 
which forced it into the aqueduct. 
The piston of the air pump is 29 inches in diameter, and 


_ delivers hot water into the tank which is to be seen at the 


left of the pump in Fig. 5, and from which the feed pump of 
the boilers also draws. The surplus of hot water which does 
not go to the boiler passes by a system of pipes to one of the 
cast-iron water tanks, located alongside the stairway of the 
approach to the building. All of this machinery, which is 
remarkable in its finish, was furnished by the Creusot shops. 
The trunnions of the beam are carried by four cast columns 
set upon a heavy masonry foundation, and an iron balustrade 
broken by monumental candelabra surrounds the steam engine. 

The power of the cylinder was calculated to be sufficient 
to furnish 64 horsepower of 75 kilogrammeters per second at 
14 revolutions or 14 double strokes a minute with a steam 
pressure of 4.5 inches of mercury or about 2 pounds per 
square inch. When working in this way, the engine was 
capable of raising 1,800 cubic meters (296,000 gallons) of 
water per day to the Louveciennes aqueduct. This work 
necessitates the consumption of about 10 tons of coal per day. 

The two connecting rods fastened to the end of the beam 
drive cranks keyed to the ends of the first transmission shaft, 
which carries at its center a gear of 57'inches diameter. The 
eccentrics controlling the steam distribution are also keyed 
to this same shaft on either side of the gear. This latter 
meshes in with a second of 43.38 inches diameter, which is 
keyed to a second transmission shaft, which carries gears at 
each end driving a group of four pumps. On each side, 
between the central gear and those at the ends there is a 
large flywheel and a clutch coupling, so that either group of 
four pumps can be cut out if desired. 

Each of the gears at the end of the second transmission shaft 
meshes with another of 57 inches in diameter, which is mounted 
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on the center of a shaft, at each end of which there is a crank 
driving a suction and force pump. Each shaft thus controls 
two pumps and as there are two groups of four pumps each, 
that forms the basis of the system. 

The eight pumps just described do not draw directly fror 
the river, but from cylinders placed directly beneath the body 
of the pump as shown in the side elevation, Fig. 1. These 
cylinders were fed from below by means of a system of piping 
starting from small cast-iron basins placed on a level with 
the upper part of the body of the pump. These basins were 
fitted with overflows and water-inch marks so that the amount 
of water which they delivered could be regulated according 
to the delivery of the force pumps, as shown in Figs. 1, 2 
and 5. 

The supply for the basins just mentioned was effected by 
means of a supply pump shown in detail in Fig. 3. This 
pump was driven by means of connecting rods attached to 


am 
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8 
Fig. 4. Elevation of Condenser and Valve Mechanism, 


the beam of the engine and drew its water from the river 
through a pipe passing beneath the Saint Germain road. 
The delivery was effected through two columns fitted with 
bronze clap valves, and delivered into a rectangular cast- 
iron tank set above the pump, and slightly below the level of 
the transmission shaft. Cast-iron piping led from this tank 
to the envelope of the condenser. 

From the envelope of the condenser a second system of 
piping led beneath the center of the cast-iron tank already 
mentioned. The water, after having reached the center of 
this cast-iron reservoir, 'went into three settling tanks, from 
which it flowed as previously stated, to the suction tank set 
beneath the force pumps. 

This engine which was not finished until 1825, was run for 
the first time on July 20, but only for a moment, because of 
the breaking of the teeth of the gear driving the pump shafts. 
Trials were made the following year on February 15, March 5, 
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April 17, August 5, and September 5 but it was not until 
May 5,'1827, that the engine was set regularly at work. 

The following are the best results that could be obtained 
with this engine in the course of some accurate tests made 
in 1851, many years after it had been completed and after a 
number of improvements had been made: 


SLEAMIBDKESSUNC eee sieteiere etna. acs ote 15 inches of mercury (7% 
pounds. 

Vacullim vin COndensSereeaniance ss. - + 25 inches. 

SPC goer accteeete seteree ce thereat ens, © ote 16 revolutions per minute. 

Powertsins Cylinderescicn eit «i 95 horsepower. 

Water raised sper Gayo. ct sulle. + <i 548,670 gallons. 

Power in water raised............ 50 horsepower. 

Anzin coal consumption per hour..917.4 pounds. 

Heating surface of boilers......... 343 square feet. 


The boilers had a firebrick furnace set beneath a cylindrical 
shell 6 feet 9 inches in diameter and 9 feet long. These boil- 
ers were replaced ten years later by others having fire tubes 
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Fig. 5. Section through Condenser and Air Pump. 


inside and so arranged as to give the flames a triple circula- 
tion. 

It appears that this engine was run for the last time on 
June 9, 1859, and it was removed between 1900 and 1905 to 
give place to the Barbet and Hersent engines, but the build- 
ing in which it was housed has been preserved. 

According to a report of M. Usquin, rendered in 1887, this 
steam engine cost more than 3,000,000 francs ($600,000), 
inclusive of the piping and the location of the same. It 
burned about 250 bushels of coal on a day’s run and the cost 
of maintenance for the whole plant at Marly amounted to 
about 130,000 francs ($26,000) per year. In this report the 
author pointed out the deplorable condition of the mainten- 
ance of the dam intended to keep the waters of the Seine in 
the bay of the machine. “The result is,” he said, “that the 
water does not flow directly into the bay, so that, when it is 
low, only a small amount of water comes beneath the Marly 
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wheels and cannot give them the power that they were 
intended to have.” It must not be forgotten, however, that 
these two wheels formed a supplementary machine, set up, 
according to this author, to be run during the construction 
of the steam engine, and that, under the circumstances, the 
manager of the works would have been in an awkward posi- 
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Fig. 6. Details of Building and Arrangement of Pump Cylinders. 


tion had he asked trom the Civil List the funds needed to 
repair the dam, which was considered useless after the steam 
engine had been completed. 

In this interesting report, M. Usquin called attention to the 
irregularity of the service of the water pools as well as the 
unhealthfulness of the water itself. He also emphasized the 
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cost of water raised by the steam engine, and ended his work 
by demanding “the construction of a new hydraulic machine 
at Marly, according to present practice.” 

“This construction should be made with due attention to 
the desired solidity. Wheels should no longer be made of 
wood, but of iron, and they should not be carried upon wooden 
beams, but upon stone piers.” 

According to this report, dated in 1837, it appears that the 
work of this engine was even then unsatisfactory, and an 
estimate calling for an expenditure of 3,000,000 francs ($600,- 
000) was called for to replace it with other works, that were 
really not completed until more than twenty years afterward, 
when the engine was shut down and taken out of service. 

Ge eee, 


HIGH-LIFT TURBINE PUMPS—THEIR DESIGN AND 
EFFICIENCY. 


Prof. J. R. Durley, in Engineering Magazine, July, 1906. 


Under the above heading the author presents a valuable 
paper; the subject is treated in a clear and simple manner, 
the general principles and design of high-pressure centrifugal, 
or turbine pumps being fully exemplified by the aid of line 
drawings, while the appearance of the pumps of several of 
the best known makers is shown in numerous halftone illus- 
trations. The paper is lengthy, but in the following ab- 
stract we have endeavored to give all the important features: 

The centrifugal pump, in which there is only one moving 
part, the impeller, is the simplest form of pump from a 
mechanical point of view. Unfortunately, the commercial use 
of such pumps has hitherto only been possible under certain 
conditions, and for low heads, but a machine of the same 
simple construction, having only one moving part is now 
available for high heads in the shape of the high-lift turbine 
pump, which is practically a reversed inward flow turbine, 
but differing from the latter in the shape and curvature of 
the wheel vanes and guide blades. 

The ordinary centrifugal pump has a low efficiency when 
working against high heads, due to the fact that with high 
speeds the frictional and eddy losses bear a very high propor- 
tion to the amount of useful work actually expended in pump- 
ing the water. A typical centrifugal pump of ordinary design, 
showing a maximum efficiency of say 70 per cent at 20 feet 
lift, will show only about 20 per cent at 80 feet. Efforts to 
utilize such centrifugal pumps for higher lifts by running two 
or more in series have not achieved commercial success. 

The water streaming from the rim of the impeller of a 
centrifugal pump possesses kinetic energy, derived from the 
work expended in rotating the pump. If the vanes of the 
impeller were radial in an ideal frictionless centrifugal pump, 
and if the whole of the kinetic energy of the water at the 
rim of the impeller could be transformed into pressure energy, 
then the pressure against which such a pump could just 
deliver, would be calculated by the expression v? + 32.2, where 
v ig ‘the linear velocity of the rim of the impeller in feet 
per second. 5 

If we take the case of water delivered from an ordinary 
centrifugal pump with a velocity of 10 feet per second in the 
discharge pipe, under 50 feet head, the total energy possessed 
by each pound of water delivered is 51.55 foot-pounds, of 
which 1.55 foot-pounds is kinetic energy and 50 foot-pounds 
is pressure energy. An ideally perfect pump would attain 
this result by the expenditure of 51.55 foot-pounds of work 
per pound of water pumped, and the impeller would have a 
peripheral velocity of about 41 feet per second. An actual 
pump, however, working under these conditions, and having 
an efficiency of perhaps 50 per cent would require the expendi- 
ture of twice as much work per pound of water pumped, and 
the impeller would have to be driven at a considerably higher 
speed, depending on the design, probably about 60 feet per 
second. To judge of the performance of a centrifugal pump, 
under any given conditions, it is necessary to know two 
things: the efficiency and the “manometric coefficient,” which 
is the ratio of actual pressure in the pump discharge to the 
pressure which would be attained in an ideally perfect pump 
with the same peripheral velocity of impeller. Curves of 
these two quantities, plotted with regard to the amount of 
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water discharged will give all necessary information as to the 
performance of a pump at a given speed throughout its whole 
range, from the point at which the discharge is zero and the 
pressure large, to the point at which the pressure is zero and 
the discharge a maximum. The forms of these curves are 
affected considerably by the shape of the vanes of the im- 
peller, and can be varied by a skillful designer to suit special 
conditions. Fig. 1 shows the efficiency and pressure curves 
for an 8-inch low-lift centrifugal pump tested by Messrs. 
Denton and Kent. The pump was designed for a delivery of 
1,200 U. S. gallons per minute against 45 feet head when run- 
ning at 2,000 revolutions per minute, and it will be seen that 
while the maximum efficiency of the pump occurs at very 
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Fig.1. Efficiency and Pressure Curves for Low-lift Centrifugal Pump. 


nearly the designed rate of discharge, it falls off rapidly when 
delivering larger quantities of water. The curves of Fig. 1 
correspond to the forms usually shown by pumps in which the 
vanes are curved backwards at the tip, and such impellers 
may be used in cases where a pump has to work with fair 
efficiency at constant speed while the head is varied over a 
considerable range. It is possible by modifying the shape of 
the vanes, making them nearly radial, to obtain a pressure- 
coefficient curve approximately horizontal for a considerable 
variation of the amount of water pumped; indicating that 
with such an impeller, when the demand for water is changed, 
the pressure will remain nearly constant while the pump runs 
at constant speed. Such a design is suitable for a pump 
supplying a boiler-feed system. By still further changes in 
the design of the vanes, we are even able to obtain a pump in 
which the head increases as the delivery is increased. 
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Fig. 2. Efficiency and Pressure Curve for a Four-stage Turbine Pump. 


Such curves as those just given may be called the character- 
istic curves of the pump, although they apply only to the 
particular pump and speed for which they are drawn. M. Ra- 
teau has shown that instead of measuring the quantity of 
water along the base line of such curves, a quantity he calls 
the “delivery coefficient” may be used with advantage. This 
coefficient is numerically equal to the amount of water dis- 
charged, divided by the peripheral velocity of the impeller, 
and by the square of the radius of the latter. A given char- 
acteristic curve plotted in this way becomes applicable to 
pumps of all sizes of the same design, the correct speed being 
used for each size. This result follows because the quantity 
delivered by an ideal centrifugal pump varies as the peripheral 
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velocity of the impeller, and as the square of the linear dimen- 
sions of the pump. A characteristic curve of this kind, for a 
four-stage pump is given in Fig. 2. The improvement which 
differentiates the high-lift centrifugal pump from the ordinary 
low-lift centrifugal pump, consists in the addition, outside of 
the impeller, of a “diffusion ring” containing stationary guide 
blades (Fig. 4). By means of these blades the water leaving 
the impeller is smoothly conveyed to the annular discharge 
chamber, and its velocity head is more effectually converted 
into pressure head. The high peripheral velocities of impeller 
necessary for high heads can then be employed without a cor- 
responding diminution of efficiency. The practical result ob- 
tained by this method of construction is that pumps having 
a simple impeller can deal with heads exceeding 100 feet with 
good economy; the efficiency possible depends on the design 
of the pump, and especially on the relation between the diame- 
ter of impeller, the required number of revolutions, and the 
amount of water to be pumped. By placing turbine pumps in 
series a multiple-stage pump is obtained, and it is possible 
to pump against greater heads; under these conditions a pump 
efficiency of over 70 per cent is frequently attained. The 
greatest head dealt with commercially up to the present time 
appears to be about. 1,500 feet, but for such a lift the usual 
practice would be to use two or more multiple-stage pumps in 
series. The usual head for a single multiple-stage pump is 
from 300 to 600 feet. 

It must not be supposed that such results as those just 
stated have been attained without much trouble, and overcom- 
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Fig. 3. Seven-stage Pump, Piston Balanced. 


ing many practical difficulties. One of the first difficulties to 
make itself felt was end thrust on the pump shaft. In a 
single-stage turbine pump the water at entrance to the im- 
peller is flowing parallel to the axis of the shaft, and in being 
deflected so as to move in a radial direction it exerts a con- 
siderable thrust along the shaft. The simplest way of avoid- 
ing this thrust is by using an impeller that takes water on 
both sides, but when a number of impellers are placed in 
series on the same shaft, as in Fig. 3, this construction cannot 
be used. In Fig. 3 the impellers take water on one side only 
and the end thrust is taken care of by suitably proportioning 
the areas of the two sides of each impeller, and by the use 
of a rotating balance piston, one side of which is exposed to 
the pressure in the discharge pipe. It will be noticed that in 
this pump the impellers have a larger diameter on the inlet 
side than on the side nearest to the pump discharge; these 
areaS are chosen so that the difference of the total pressures 
on the two sides of each impeller balances its own end thrust 
as nearly as possible. . 

One of the first multiple-stage pumps adopted an arrange- 
ment in which the impellers were placed in pairs back to back 
(Fig. 5). In the Buffalo pump, Fig. 6, we have a somewhat 
similar design, in which the spaces between the outer faces 
of the impellers and the adjoining casings are used as pres- 
sure chambers. Packing rings are fitted, so as to prevent 
leakage from the delivery to the suction side, and the areas 
of the two pressure chambers of each impeller are arranged 
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so as to make the total difference in axial pressure approxi- 
mately equal to the thrust due to the difference of inlet open- 
ing in the two impellers of the pair. In this way each pair 
of impellers is balanced perfectly. 

Another method which can be employed to balance a single- 
suction impeller involves the use of radial vanes formed on 
the outside surfaces of the impeller, and therefore rotating 
the water in the pressure chambers. By proportioning cor- 
rectly the length and clearance of these vanes, the pressures 
existing in the various pressure chambers while the pump is 
running can be brought to the amounts required for balance. 
These so-called ‘“triple-vanes’” increase slightly the power 
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tion of the exposed portions of the shaft from corrosion; the 
prevention of leakage from one stage to the next, by fitting 
brass packing rings; and the arrangement of the impellers 
and division plates so as to admit of easy assembly and 
removal without interfering with permanent pipe joints or 
connections. The form of the guide passages in the diffusion 
ring, and the shape of the ports or passages leading from 
one stage to the suction of the next, have considerable effect 
on the efficiency of the pump. 

The results attained by the modern high-lift centrifugal 
pump may. be stated generally as follows; an efficiency in most 
cases of from 70 per cent to 75 per cent can be obtained, and 
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Fig. 4. Characteristic Arrangement of Blades in a Turbine Pump. 


required for driving the impeller, but it is questionable 
whether the power wasted in the thrust bearing of an imper- 
fectly balanced pump would not be greater than any loss due 
to the triple vanes. 

The construction of the main bearings and stuffing boxes in 
a high-lift turbine pump has to be carefully considered. It is 
good practice to arrange the design so that the bearings and 
stuffing boxes are quite separate; in this way the weight of 
the shaft and its impellers is carried by easily accessible bear- 
ings, no grit from the water can get to the journals, and the 
stuffing boxes are able to perform their own duty without 
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Fig. 5. A Balanced Multi-stage Pump. 


taking any load. The tightness of the stuffing box on the 
suction side of the pump is specially important, and this box 
is generally provided with a water supply, so that any leak- 
age into the pump will be of water and not air. Fig. 6 shows 
an arrangement of double stuffing box for, the suction side 
fitted with such a water-logging attachment. A comparatively 
small air leak on the suction side will suffice to prevent the 
pump from working at all. The pump may be constructed so 
that water leaking from the last pressure chamber is used 
to cool the bearings. ent Se tn 

Other points requiring attenticn in design are, the protec- 
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Fig. 6. Longitudinal Section of Pump shown in Fig. 4. 


under suitable conditions this may even reach 80 per cent on 
trial. The pumps can be so proportioned as to give a fairly 
constant efficiency over a considerable range of discharge. 
When running light, the power absorbed is generally from 
25 to 40 per cent (see Fig. 17) of that at the rated output of 
the pump. 

In good practice the head to be overcome by each stage is 
from 100 to 200 feet. When the head is more than 200 feet 
it is difficult to obtain high efficiency, owing to the high velo- 
city of the water. The maximum speed of the impeller is 
limited by the rapidity with which water can flow into the 
suction. The greatest number of stages now used is eight, 
but there seems to be no reason why the number could not 
be increased. i 

It is probable that further progress will soon enable 
efficiencies corresponding with the best water turbines to be 
obtained. Tests of turbine pumps after some years’ work 
have shown that when properiy constructed there is little fall- 
ing off of efficiency on account of wear and corrosion. Tur- 
bine pumps can maintain their original efficiency much better 
than is usual with large piston pumps. 

Turbine pumps are lighter and smaller than reciprocating 
pumps. <A reciprocating pump driven by a 300-horsepower 
motor and occupying a floor space of 50 x 25 feet was replaced 
by a turbine pump driven by a 500-horsepower motor that 
occupied a floor space of 31 feet 6 inches by 8 feet 6 inches; 
and the weight of the latter is about one-half that of the 
former. The reciprocating pump delivered 4,500,000 gallons 
per twenty-four hours, and the turbine pump 6,500,000, the 
head being 300 feet. 

High-lift turbine pumps of the largest size are now being 
employed to supply water for cities and towns. They are also 
used extensively in mines. In the latter service, they are not 
only employed as permanently located drainage pumps, placed 
conveniently in chambers excavated near the bottom of the 
shaft, but also as sinking pumps, in which case they are 
suspended in the shaft in suitable frames; and, owing to 
their small size, they leave ample room for the passage of the 
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cages or tubs of the hoisting apparatus, even when of con- 
siderable power. 

High-lift pumps are finding a wide application for purposes 
of fire protection, both in factories and cities. A fire protec- 
tion system now being installed in Toronto comprises two 
two-stage Worthington pumps, each directly connected with a 
steam turbine of 1,000 horsepower capacity. 

In Europe high-lift pumps driven by electric motors have 
been used as portable fire engines with considerable success. 
For elevator service these pumps give good results if arranged 
to be controlled electrically or mechanically, so as to vary the 
discharge automatically in conformity with the demands of 
the elevator. 

A number of successful pumping installations have been 
carried out in which a high-lift pump has been driven directly 
by a water turbine. Such a turbo-pump, as built for mine 
service in Central America, consists of a four-stage Rateau 
pump having impellers 9144 inches in diameter, and driven at 
2,200 revolutions per minute by a reaction turbine placed 
within the same casing. The 120-horsepower turbine, taking 
its water under a head of 520 feet, has a single wheel 11% 
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IMPERIAL GALLONS PER MINUTE 
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Fig. '7. Characteristic Curves from a Turbine Pump Test. 


inches in diameter, and delivers the water it has used into 
the discharge pipe of the pump; the pump works under a 
head of 390 feet and delivers 400 imperial gallons per minute. 
The combined efficiency of the pump and turbine is 48 per 
cent. 

High-lift centrifugal pumps directly connected to steam 
turbines are used in many cases and have shown good results 
as far as steam consumption is concerned. Under favorable 
conditions a consumption of 22.6 pounds of saturated steam 
per pump horsepower per hour has been shown on a seven- 
stage pump delivering 900 imperial gallons per minute under 
1,180-foot head, and taking about 320 horsepower. 

Although high-lift centrifugal pumps have been on the mar- 
ket for only about nine years in Hurope, and four years in 
America, their use has become widely extended. Such pumps 
are now commercially available for almost any service, so 
long as the amount of water to be dealt with is not too small 
in comparison with the head at which it is to be delivered. 
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The Anglegraph is the name of a device for draftsmen 
manufactured by the Cassady-Fairbanks Mfg. Co., 6106 La 
Salle St., Chicago, Ill. It consists of a triangular piece of 
sheet metal, nicely finished and nickel plated, in which is 
drilled a series of holes, so spaced that a variety of geometri- 
cal figures can be constructed by its aid. By placing a tack 
or pin through one of the holes as a pivot, circles of different 
diameters can be drawn by means of a lead pencil, the point 
of which is inserted in any one of the holes desired. Certain 
of the holes are numbered and by the aid of directions given 
they may be used in connection with a pencil point to divide 
a circle into any number of equal parts up to 16 and by the 
use of the several gages of the instrument, in connection with 
the numbered holes, geometrical figures of complicated con- 
struction can be drawn. 
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DYNAMO AND MOTOR TROUBLES. 


WITH CHART WHICH APPEARS IN THE SUPPLEMENT. 
F. W.S. 


A number of small volumes have been written on the care 
of electrical machinery, particularly dynamos and motors. 
Most of these books are very useful in assisting the operator 
in the proper maintenance of the apparatus and the discovery 
of the causes of faults and breaks which are constantly liable 
to occur. Almost any given symptom of distress in a dynamo 
or motor, however, may be due to a number of different 
causes. This fact, together with the lack of method in the 
arrangement for some of the books dealing with the subject, 
often handicaps the beginner in locating the particular fault 
to which any given trouble is due. 

Roughly speaking the various diseases to which dynamos 
and motors are subject may be placed in six general classes. 
First, sparking of the brushes; second, heating of the parts; 
third, noises; fourth, variations in speed; fifth, miscellaneous 
derangements peculiar to motors as distinguished from dyna- 
mos; sixth, miscellaneous derangements peculiar to dynamos_ 
and generators as distinguished from motors. It is again 
possible to divide each of these major symptomatic indications 
into minor ones. The sparking of the brushes, for instance, 
may be due, first, to faults of the brushes; second, to faults 
of the commutator; third, to excessive currents. in the arma- 
ture; fourth, to faults in the armature. Each of these divi- 
sions may be again subdivided and an appropriate individual 
remedy indicated. 

To make this clearer I have prepared a chart showing the 
arrangement I have in mind. This chart appears in the Sup- 
plement and to illustrate its use we will suppose, for in- 
stance, that the armature of a motor becomes dangerously 
hot after running for a time: The chart is consulted and 
under the heading of “heating of parts” the sub-head ‘“arma- 
ture’ is found. There are seven different causes given here 
for heating of the armature. It may be due to overload of 
the motor, to a short circuit due to carbon dust, etc., on the 
commutator bars, or it may be caused by a broken circuit, a 
cross connection, moisture in the coils, eddy-currents in the 
core, or heat conveyed from a hot box or journals through 
the shaft. Each of these seven causes may be investigated 
in turn. For instance, it may be found that the armature 
coil is warmer than the winding which surrounds it. If this is 
the case, the trouble is due to eddy-currents in the core, or to 
heat conducted through the shaft from a hot box. If the 
latter the shaft will of course be hotter than the armature, 
and the bearings still hotter than the shaft. If the trouble 
is due to eddy-currents the armature will be found to be made 
of solid metal, or to be not sufficiently laminated. In either 
case the trouble is readily discovered. 

There are two advantages in using a chart of this kind. In 
the case of trouble with a motor or dynamo, a text book is 
generally too voluminous to be easily used and, quite likely, 
is not well enough arranged to permit a quick diagnosis. Then 


again, after a person has carefully read over such a work sev- 


eral times, he will still find the chart very acceptable, as a 
guide which will show him where to look and what to do— 
something that can be glanced over quickly and can be readily 
found, which will outline the proper course to pursue. The 
trained mind will then quickly recall from the book the de- 
tails of the proper method of procedure. 
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About 40,000 tons of tin are consumed annually in the 
United States, about half of which is used in the manufacture 
of tin plates and solder. It is interesting to note that im- 
provements in the manufacture of cans for fruit, vegetables,. 
meats, etc., has decreased nearly one-half. the amount of solder 
required per can, thus illustrating how machinery may in 
some cases work out an economy of the use of materials as. 
well as a saving of labor. The annual consumption of tin is 
about 90,000 tons for the whole world and the scarcity of the 
product is constantly forcing the price upward. A tin mine 
would be one of the most profitable holdings that a man could 
own, the price being about 38 cents a pound. | 
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LEATHER MEASURING MACHINE. 


H, A. DUDGEON. 


The following description of what is really an area measur- 
ing machine may be of interest to many of the readers of 
this journal as it embraces several novel mechanical ideas 
in its construction, the machine being designed to overcome 
the objections met with in all previously designed machines 
for a similar purpose. 

It is first perhaps necessary to explain that leather from 
which the uppers of boots and shoes are cut is sold by super- 
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Fig.1. Sketch showing Typical Outline of Hide. 


ficial measure, or so much per square foot and owing to the 
irregularity of the outline of the skins themselves, which is 
something like Fig. 1, it is very difficult if not impossible to 
obtain an exact measurement and so the near approach to this 
has to suffice; for whilst being very close to the actual meas- 
urement the results obtained are more or less only an approxi- 
mation and, whilst the machine about to be described is no 
exception to the general run of machines in that respect, it 
perhaps approaches being exact more nearly than the others. 
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Fig. 2. Front View of Leather Measuring Machine. 


To put it in simple language the underlying principle of the: 


machine is this: If a wheel of known circumference is tray- 
eled along a surface it is an easy matter, by counting its revo- 
lutions to calculate the length of surface passed over. If such 
a wheel were to account for a surface between lines parallel 
to the motion of the wheel and of known width, and the ends 
of the surface were straight and square with the sides then 
the length multiplied by the width gives the area. Now if 
the skins to be measured were of such a shape the problem 
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would be much easier, in fact would hardly need a machine 
at all but such, however, is not the case, and as in an engine 
indicator diagram the surface must be divided into imaginary 
parallel strips and the mean length or height of each strip 
measured by providing a measuring wheel for each strip, the 
results being added together for a final result. Now, if, in- 
stead of passing the measuring wheels over the surface the 
surface is made to pass under the wheels the result is the 
same, and. in the machine this is done, the following descrip- 
tion showing how it is carried out in practice and the means 
adopted for recording the revolutions of the measuring wheels 
and adding them together, 

Referring to Figs. 2 and 3, A A are the measuring wheels 
placed equidistant apart and carried by the arms BB, being 
placed directly above the feed-roller, C0, which is belt driven. 
On one side of each wheel is a small boss, and attached to 
this and wound once around the boss is a fine cord, D, the 
other end of the cord being attached to a movable weight, Z, 
there being as many cords and weights as there are wheels. 
These weights are carried on inclined arms, F, secured to a 
shaft, G, the shaft being carried on centers, a ball race being 
formed in the end of the shaft, the balls resting on the cen- 
ters, thereby reducing the friction to a minimum. To one 
end of the shaft G is secured a lever, H, the outer end of the 
lever being supported by the coil spring, J. In the normal 
position the weights, H, are nearly at the botttom of the in- 
clined arms, and so near the center of the shaft, in that posi- 
tion exerting a certain pressure tending to revolve the shaft G 
about its axis; this is resisted by means of the lever H and 
spring J. If one or more of the weights are moved up the 
inclined arms by any means a greater turning tendency is 
imparted to the shaft and a greater deflection of the spring 
takes place. 

This then is what happens in the machine: The leather is 
placed on the table K and fed between the feed roller C and 
the measuring wheels, A, some of the latter being caused to 
revolve, the number in action being governed by the width 
from left to right of the skin, each revolving just so much, 
according to the length of the surface passed under them. 


hf. 


Machinery, N.B. 


Fig. 3. Side View, showing Measuring Wheels and Weighing Mechanism. 


And this, by means of the cords draws the weights up the 
inclined arms a certain definite distance, their combined 
action thereby deflecting the spring J through the shaft G and 
lever H a predetermined amount proportional to the position 
of the weights. It is an easy matter to record the movement 
of the shaft. This is done by means of the rod LZ attached to 
the lever H. At the top of the rod is a rack which meshes 
with suitable gearing actuating the hand S. This hand moves 
in front of the dial M placed in a convenient position on the 
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machine, the graduations giving a direct reading in squafe 
feet. 

A brake WN is provided for each measuring wheel to retain 
it in position until the reading has been taken, the brakes all 
being released simultaneously by means of the eccentric shaft 
O and handle P, the shaft in its normal position being just 
clear of the extension on the brake lever Q when the brake 
is resting on the wheel. By turning the eccentric shaft, all the 
brakes are lifted from the wheels together, and the weights 
travel down the inclines into their normal position. To in- 
sure the weights stopping in their proper positions at the 
bottom of the inclined arms a scroll is formed on the face of 
each measuring wheel in which a small projection on the end 
of the lever R lies. As the measuring wheel revolves forward 
this projection follows the path of the scroll, and when the 
wheel revolves in the reverse direction the end of the scroll 
strikes the projection on the lever. 

An interesting feature in the machine is the method adopted 
to prevent registering surface when only thickness has passed 
through. The measuring of this can be best shown by means 
of a diagram. In Fig. 4 let A represent the measuring wheel, 
CO the feed roller, K the table, and N the brake. Now if a 
solid represented as an end view by the triangle 7 be passed 
through the machine it is evident that the measuring wheel 
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Fig. 4. Compensating Device for Thickness of Hide. 


A will rotate a certain amount equal to the angle a, although 
obviously the line representing the apex of the triangle has 
no area. 

Similarly any substance passed through the machine will 
move the measuring wheel through a similar angle propor- 
tional to the thickness of the substance in addition to the 
surface of the substance and unless provision is made this 
angle will be added to the reading, giving an incorrect result 
which, considering that on an average 30 wheels are in action 
on each skin measured, is a serious matter. To overcome 
this the brake was made of such a form that for part of a 
revolution of the measuring wheel the brake turns with it, 
the amount being calculated from the angle through which 
the wheel turns for an average thickness of leather. Any 
further movement of the measuring wheel in a forward direc- 
tion shown by the arrow causes the brake to slip but as soon 
as each wheel ceases measuring the part of the skin passing 
under it, the weight on the inclined arm revolves the wheel 
in the reverse direction just the predetermined amount, this 
reverse movement of the weights being therefore deducted au- 
tomatically from the reading. 

The nut U is for adjusting the indicator to zero when first 
setting up the machine and the screws V are used for setting 
the measuring wheels A; just clear of the feed roller, being 
locked by means of the nuts W. 
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A motor-driven rail mill is now in operation at the Edgar 
Thompson plant of the Carnegie Steel Co. at Bessemer, Pa. 
It is equipped with two 1,500-horsepower, 30-pole, 220-volt, 
direct-current motors overcompounded 15 per cent, which op- 
erate at from 100 to 125 R. P. M. Hach motor carries a 125,- 
000-pound cast-steel segmental flywheel which frees the motor 
from the extreme shocks of rolling. The power delivered by 
each motor ranges from 950 to 1,450 horsepower in rolling 
rails with occasional jumps to 1,700 horsepower, while the 
friction load on the mill running light is about 500 horse- 
power.—Lngineering Record. 
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NEW DUTY RECORD ESTABLISHED FOR THE 
PUMPING ENGINE. 


Tests which were made upon a twenty-million-gallon Allis- 
Chalmers triple expansion pumping engine at the Bissel’s 
Point Station of the St. Louis Water Works in the latter 
part of February, 1906, determined the production of an in- 
dicated horsepower per hour on an average consumption of 
10.59 pounds of dry saturated steam. The average heat sup- 
ply was at the rate of 201.39 B. T. U. per minute horse power, 
giving a thermal efficiency of 21.06 per cent. The mechanical 
efficiency was 97.4 per cent; the duty per 1,000 pounds of 
steam 181,068,605 foot pounds, and per million British thermal 
units 158,581,000 foot pounds. The guaranteed duty was 135,- 
000,000 with a bonus of one thousand dollars per million foot 
pounds, so that the engine earned its builders $46,068.61 above 
the contract price. 

The engine tested is the last of a series of three installed 
at the above station, and is of the vertical triple-expansion,. 
self-contained type, with single-acting outside-packed plungers 
located directly under each cylinder. The lower bed-plates 
rest on solid rock foundations; the main pillow block bed 
plates are supported upon cast iron frames resting on the 
lower bed plates and the cylinders are supported by frame 
of the “A” pattern. 

The cylinders are 34, 62 and 94 by 6 feet stroke with water 
plungers 33% inches in diameter. Before the official test 
the plungers were carefully calibrated by micrometer calipers 
checked by steel tape measurement of circumferences. The 
strokes of all plungers were also carefully measured. The 
pump valves were inspected and found to be tight under full 
pressure. 

The specifications and contract required that, “In order to 
determine the amount of steam used by the engine, the water 
will be weighed twice; that is, the feed water going into the 
boiler and the condensed steam coming out of the engine.” 
Accordingly, the condensation from the condenser, jackets, 
receivers and drips from stuffing boxes was weighed as re- 
ceived from the engine and delivered in the boiler room, and 
was found to check by 0.12 of one per cent. This being a 
reasonable check the water as weighed in the engine room 
was taken as the steam used. 

The gallons of water pumped in twenty-four hours was 
20,070,590 against a head of 100.021 pounds at the discharge 
pipe, the contract requiring 100 pounds pressure. The head 
in the discharge main was read by means of a mercury 
column and the suction head by a float gage. THe plunger 
leakage was weighed and found to be 16.77 gallons per hour. 
Steam of 140 pounds pressure at the throttle was furnished 
containing 0.13 per cent moisture. 


RESULTS OF DUTY TEST. 


DUratlron Ole restr is sraccitcsts cee eters ener 24 hours 
Diameter of cylinders. .......... sc. 34, 62 and 94 inches 
Stroke @of engines see eee 72 inches 
Diameter of plungers.......:...1..+ 0.6» 33% inches 
Average steam pressure at engine..... 140.24 pounds 
Average first receiver pressure....... 26.36 pounds 
Average second receiver pressure..... 2.77 pounds 
Average vacuum pressure by cards....13.21 pounds 
Average barometer pressure.......... 14.46 pounds 
Average net head pumped against....238.2323 feet 
Average revolutions per minute...... 16.539 
Piston speed" per’ minutes... i. .0.. oa. 198.44 feet 
Totalawater gouUmMpedas sz sp. cscstoepstets eae 20,070,690 gallons 
Total water received from engine..... 220,129 pounds 
Average moisture in steam........... 0.18 per cent 
Indicated horse power............... 865.22 horse power 
Delivered horse power..........e.-. 842.69 horse power 
POrecentatriCclon ew ce siace sen his ches eases 2.60 per cent 
Average moist steam per I. H. P. per 

WOUP Seat ereyct. oie stems Wand hisva ele ate arse tye 10.60 pounds 
Average dry steam per I. H. P. per 

TOUT BR eres os aceiers etaratte alanate, Metansy of cheaters 10.59 pounds 
Average eBsa0.)-U.) pera. Hoe per. 

THIN UGC Ban etere sie. 5 wie occ ateveuste evsswiesalhevers Gis 201.39 B. T. U. 
Mechanical efficiency ................ 97.4 per cent 
Duty per 1,000 pounds of steam....... 181,068,605 foot pounds 
Duty perad,000 000 MBLs Ummm ci citas 158,851,000 foot pounds 
ThermalemCilenCy wheels ne ese sale arehetate 21.06 per cent 

* * * 


The yearly index for MACHINERY iS now ready and will be 
sent to all subscribers upon request. 
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THE COST OF RUNNING MACHINERY. 


D. C. EGGLESTON. 


The cost of running machinery is such an important sub- 
ject in factory economy that a discussion of the items making 
up the “Machine Expense” may be of interest to readers of 
MACHINERY. Cost accountants have used the term “Machine 
Expense” to include the total charges incurred in running the 
machine equipment of a factory. It costs money, to maintain 
a machine, repair it, pay taxes on it, rent floor space for it 
and so on, as well as it does an operator to live, and often- 
times the machine is the more expensive of the two. The 
“Machine Expense” is always more difficult to figure than the 
labor expense and more economies can usually be made by a 
study of it. The importance of studying this subject will be 
realized when it is known that the “Machine Expense” in one 
factory was 70 per cent of the cost of labor on jobs passing 
through all departments. The more expensive and intricate 
the machine is the more the “Machine Expense” will be, but 
this does not vary with labor. One operator will oftentimes 
tend a half-dozen automatic screw machines, and it is easily 
seen that the “Machine Expense” is greater in proportion to 
the cost of labor than if he were tending only one drill press. 
This variation in the cost of maintaining the machine equip- 
ment of a factory with the labor is one reason why the per- 
centage plan of figuring costs leads to erroneous results wher- 
ever the machines in a factory are of different types. 

As soon as a machine is installed certain expenses called 
fixed charges begin. A machine which has been used cannot 
be sold for as much as it cost. Not only has the wear and 
tear on it made it less valuable, but perhaps the manufacturer 
can supply a newer and more efficient type, which makes the 
old machine less valuable. In short, longevity and obsolesence 
must be considered in fixing the rate for depreciation. The 
engineer must use his best judgment in estimating the prob- 
able life of a machine and then enough money must be set 
aside each year from the profits if put at compound interest 
to redeem the machine when the time comes for replacing it. 
As high as 15 per cent of the face value is oftentimes written 
off, but it varies so much that the best judgment must be 
exercised in all cases. 

Insurance must be taken after deducting the reserve for 
depreciation. Taxes are also an element of expense and be- 
long to the fixed charges account. In a Pratt & Whitney 
No. 1% hand screw machine costing $731.25 the fixed charges 
amounted to $66.81 a year. 

The cost for power is an important item in most machinery 
and the exact amount used should be found by metering it. 
In estimating the cost of power all fuel, oil, wages of fire- 
men and sundry expenses should be included. In the machine 
mentioned the yearly charges for power were $142.90. 

The machine occupies floor space in the building and should 
bear its share of the expense incurred in maintaining the 
building in an efficient state for conducting the work of the 
factory. The best way is to charge all repairs, changes, fixed 
charges and expenses for cleaning to rent expense and then 
prorate this according to the floor space occupied, making the 
machinery bear its proper part. In the machine previously 
used for illustration the rent expense amounted to $41.90 a 
year. 

All administration expense, including salaries of superin- 
tendent, foremen, clerks, traveling, entertainment, stationary, 
and so on should be summarized and prorated according to 
the number of productive employees. If one employee works 
at a hand screw machine the administration expense which 
must be included in the cost of running that machine is the 
amount allotted to one employee. If two employees work at 
a multiple drill press the administration expense is double 
that for one employee, and so on. 

All repairs, changes and expense incurred in behalf of the 
tool equipment, salaries of tool inspectors, tool clerks, and 
fixed charges on small tools should be distributed among the 
different machines by estimate and analysis. It will be 
found that tool expense is the largest item of ‘Machine Hx- 
pense” and a careful study of the items making it up will 
suggest valuable economies. 

Sundry expense is designed to cover all items not charge- 
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able to other branches of “Machine Expense” such as oils, 
chemicals, water other than for boilers, defective work and 
stationary. Although this expense is only about one-fifth as 
much as tools expense it ought to be divided among the vari- 
ous machines by estimate so that each machine will bear its 
proper share. 

For purposes of cost accounting it is necessary to include 
the cost of running non-productive machinery in the cost of 
productive machinery. Thus the cost of running a filing ma- 
chine which is used for filing the saws for eight saw tables 
would be assessed equally against the saw tables. 

The sum of the fixed charges, power, rent, tool and sundry 
expense, together with the non-productive machinery assessed 
against a machine, is the total cost of running it. If the 
total cost for running it one year be divided by the yearly 
number of working hours the hourly machine rate can be 
found. Then this “Machine expense” can be charged on the 
job ticket the same as the operator’s time. If the cost of 
material, including material expense, is added to labor and 
“Machine Expense,” we have the total cost to make an arti- 
cle. If the machines are grouped together in classes, it is 
not a very difficult task to estimate the rates, and the accu- 
racy of figuring costs where this system is employed justifies 
the trouble incurred in accurately finding the cost of running 
machinery. ty Sw aeare 


CHINESE RAILROADS AND CHINESE GRAVES. 


Speaking of the difficulties experienced by railway builders 
in China in pacifying the descendants of the numberless dead, 
disturbed by the building of the road, Mr. Ashmead, head 
engineer of the Canton-Hankow railway, in the course of 
an interesting contribution to the Hngineering News states 
that, while the prices of graves are variable, the average is 
4 taels (about $2.80) per coffin. There being no grave yards in 
China, as with us, and the location of each separate coffin 
having been chosen previously by geomancer, according to 
immemorial Chinese custom, it requires much tact on the 
part of the native and foreign officials of the road to accom- 
plish the removal of coffins from the right of way, as graves 
cover much of the ground, being thickly scattered over the low- 
land, as well as on the hills and mountains. This observation 
as to the vast number of graves met with in China calls to 
mind a remark made by a gentleman who had lived for some 
years in that country to the effect that the Chinaman has 
carried out to its logical extreme the idea of the reduction of 
waste. Forced as he is to live in a country so thickly popu- 
lated that its inhabitants are barely able to find food for them- 
selves, great effort is made to protect the constantly worked 
soil from loss of productiveness. Not only is every par- 
ticle of garbage and household waste from each village col- 
lected and returned to the adjacent land to refertilize it for 
next year’s crops, but the Chinaman himself, when his end 
comes, feels that he also must return to the soil from which 
he has drawn his sustenance. His body is therefore carried 
outside his native village and buried just a few inches below 
the surface, where the fertilizing properties which he has 
drawn from the food during life will be available for the plants 
growing around him, destined for the future support of his 
friends and neighbors. How much this idea of returning to 
the soil everything he has taken from it is accountable for 
the Chinaman’s desire to be buried in his own land, it is hard 
to say, but his careful economy of phosphates and nitrates is 
in sharp contrast with the customs of the inhabitants of 
Europe and America, whose rivers, as Huxley, we believe it 
was, pointed out many years ago, are constantly carrying to 
the ocean untold treasures of fertilizing material. 

* * * 


The danger attending the pouring of melted lead into a 
cavity without making sure that the hole is perfectly dry 
is illustrated by an accident befalling a Herkimer, N. Y., 
man some weeks ago. He poured some hot lead into a hole 
in the cement floor for the purpose of filling around a pipe 
and it turned out that there was some water in the hole. 
The melted lead was thrown out with tremendous force, strik- 
ing him in the face and badly burning him in several places. 
Fortunately, eyeglasses saved his sight. 
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DOWEL MAKING MACHINE. 


An interesting woodworking machine was described, in prin- 
ciple, several months ago in Wood Craft, being a dowel making 
machine built by W. C. Farnum, Arlington, Vt. The machine 
makes the dowels from the log, the logs being first cut up 
into bolts of the length of the finished dowels. These bolts 
are then mounted on the machine and the dowels sawed out 
round and to finish size by means of a tubular saw. During 
this latter operation the dowels are cut out of the bolt from 
positions corresponding to those of the cells in a honeycomb; 
that is, in rows which cut each other at an angle of sixty 
degrees. It is asserted that by this method a saving of about 
one-third is obtained over the old process, both in material 
and time. 

Fig. 1 is a plan view showing the operation of the tubular 
saw and shaper head cutting cylinders out of the block of 
wood, or, in other words, milling dowels out of bolts. Fig. 2 
is a perspective view of the shaper head. Fig. 3 is a per- 
spective view of the tubular saw and a portion of its spindle. 


Threaded 
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Fig. 4 


A Dowel-making Machine. 


Fig. 4 is a diagram illustrating the arrangement of the dowels 
in the wooden bolt, or the cylinders in the wooden block. The 
logs are mounted on a saw carriage and sawed into sections 
of the length of the finished dowels. The dowels then cut by 
the tubular saw are a finished commercial product but, usual- 
ly, are intended as blanks for the making of spools, clothes 
pins, handles, etc. As shown in the perspective view, Fig. 3, 
the edges of the throats of the saw teeth back of the cutting 
faces are beveled or flared outwardly. The purpose of this 
arrangement is to cause the sawdust to be thrown. outward by 
centrifugal force when the saw is cutting instead of allowing 
them to remain in the throats and clog them. 

The forming cutter, Fig. 2, supplements the work of the 
tubular saw as may be seen in Fig. 1 at A. Here the cutter A 
is shown at work on the bolt of wood, B, cutting in ad- 
vance of the tubular saw and removing the surplus stock for 
the periphery of the dowel. The section of the saw is seen sur- 
rounding the dowel. The cutter A routs out and forms nearly 
one-half of the dowel, thus providing ample room for the 
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escape of sawdust out of the throats of the teeth on the cir- 
cular saw as well as greatly lessening the amount of work to 
be done by the saw in cutting out the remainder of the peri- 
pnery and finishing the dowels, freeing them from the wood. 
In Fig. 1 the corresponding parts to be cut out by the saw in 
the succeeding dowels of the same tier are indicated by dotted 
lines. ‘I'he dowels and the material cut out by the saw cuts 
are graphically illustrated for the entire bolt in Fig. 4, to- 
gether with the small portion at the lower edge of the bolt 
which is required for gripping in the holder of the machine. 
* * * 


EMERGENCY RIG FOR BENDING PIPE. 


While the streets of New York have a never-ending human 
interest it not often that the editorial eye sees therein any- 
thing of marked mechanical interest that might be classed as 
a “shop kink,” but here is an exception. The job of bending 
heavy 4-inch pipe in a city street, giving each length two offset 
bends, is one that most of us would rather not tackle; it 
would be bad enough to do it in a shop equipped with some 
suitable appliance. The cut illustrates a street rig that works 
well, provided enough ‘“dagss”’ are at hand to give the neces- 
sary avoirdupois when the bending operation is done. It has 
the merit of taking up little ground space and can be readily 
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Pipe Bending in the Street. 


extemporized from standard lumber sizes. Two 6 x 8-inch 
timbers about 16 feet long are laid side by side about 5 inches 
apart with one end elevated on blocking, D. The pipe is 
placed between the timbers and the cross pieces, A and B are 
placed as shown so as to form a fulcrum and a point of re- 
sistance for the short end of the pipe when the weight of 
the men is applied to the long end. It will be observed that 
the forces of action and reaction are balanced within the rig 
itself so there is no tendency for it to shift position. It is 
not exactly what might be called a labor-saver for six or 
seven men were employed on the job noticed, but for emerg- 
ency work, where labor cost is a secondary consideration, it 
is certainly a meritorious scheme. 

, * * & 

It has not been an uncommon experience for an invention 
to be made and used without patent protection, and if it 
should occur that the invention comes into general use the 
natural inference is that the inventor has lost a large mone- 
tary return because of his neglect to protect his idea. While 
not denying that such may be the case, it is interesting to 
consider the other side of the question. For example, we 
might mention the ring-oiling device, first used, we believe, 
by Prof. John E. Sweet on the crankshaft of his famous 
“straight-line” engine. The device attracted little attention 
outside of the engine builders until the advent of the electric 
generator, when Edison recognized that the ring-oiler was an 
excellent device for lubricating the journals of this high-speed 
machine. His use of it was immediately copied by the build- 
ers of electrical machines generally, and now it is in common 
use throughout the world. But the fact that the invention 
was not patented undoubtedly to a large degree explains its 
immediate general adoption when it became known. A de- 
signer usually feels averse to using any device in a new 
machine for which royalty will have to be paid if another 
device, even if not so good but in common use, can be used 
instead. He is responsible to a large degree for the cost of 
the machine, and the specification of a patented part which 
may mean considerable dickering with outside parties before 
permission can be obtained for its use, is distasteful. If the 
patented device is something of a concrete nature which can 
be bought in manufactured form and applied with no further 
transaction the matter assumes a different form than when 
it must be manufactured as part of the machine and royalty 
paid thereon. 
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LETTERS UPON PRACTICAL SUBJECTS. 


MOTOR EQUIPMENT. 


I have read with much interest the article on the light 
machine shop in the June issue. The author gives a table 
of average horsepower required by various machine tools, 
which is only applicable to group driving and is by no means 
of general application. Every case has to be considered on 
its own merits, and in laying out the equipment of a machine 
shop it should be the object to have as many machines worked 
to their full capacity as possible. By this means their earn- 
ing power is increased, as is also the actual power necessary 
for driving each tool; in other words aim to make the average 
power as near as possible to the maximum power required 
for each machine. This means the adoption of automatic ma- 
chines wherever possible, and calls for much thought, but will 
produce results impossible by any other means. It is impos- 
Sible to set any limit of power required for machines where it 
will pay to install individual electric drive; although at pres- 
ent it is generally considered more economical to operate ma- 
chines requiring less than five horse power each by the group 
drive. Yet such ideas are liable to be changed if we look at 
a modern printing establishment, where it is universal prac- 
tice to install individual drives on 4% horse power presses, and 
it must be admitted that the equipment of the press room is 
more advanced than that of the average machine shop. 

It should always be remembered that production is the 
principal consideration, and a greater production is possible 
where each machine is independently driven. 

In the case of the 80 lathes requiring an average of 24 
horse power, a good arrangement would have been to use 
three motors of 10 horse power each, as it is better to run 
short lengths of shafting, and in case of a break down less 
time would be lost. 

Very important points to be considered are light and cleanli- 
ness in a shop, as they have considerable influence upon pro- 
duction. .The fewer the belts the lighter and cleaner a shop 
will be. 

Countershafts are quite unnecessary in a manufacturing 
machine shop, and for group driving an excellent method is 
used in Woolwich Arsenal, England, described by Colonel 
Holden in a paper before the Institution of Electrical Engi- 
neers, November, 1905. There is one main line shaft having 
a cone pulley over each machine. These cone pulleys are not 
carried on the main shaft, but on tubular bearings through 
which the main shaft passes clear, the bearings being sup- 
ported on brackets (see illustration No. 6, opp. page 48, Jour- 
nal of Inst. E. E., Vol. 36). The cone pulley carries the arma- 
ture of an electromagnetic clutch and the electromagnet is 
keyed to the shaft. These clutches are quite reliable and 
very efficient as they do not require more than one-fourth of 
a watt per horsepower, or 1/3000 part of the power trans: 
mitted. Although individual electric drive is apparently too 
expensive for small machine tools at present, the time will 
come when the motor will be an integral part of every ma- 
chine. C. H. HApDDRELL. 

Cincinnati, O. 


A SURFACE GRINDING MACHINE. 


The accompanying sketches show a surface grinding ma- 
chine, as used by a large eastern establishment for grinding 
surfaces that have to be scraped; it can be used for a great 
variety of work, with a considerable saving of files and time. 
It is very simple in construction, and not very expensive; one 
of those handy home-made tools the boys wouldn’t do without 
after its usefulness has once been appreciated. 

In almost any shop there is a lathe or other machine, whose 
time of service has ended, which is fit only for the scrap heap. 
Its legs can be used for the grinding machine as shown at 
AA. On these legs is fastened a cast-iron plate B, to which 
are attached the shaft bearings 0, provided with double grind- 
ing wheels to accommodate two men. A machine with one 
wheel can be constructed in the same way, where there isn’t 
much grinding to be done. The two wheels are held in place 
by means of large nuts with right and left threads screwed 


on the shaft. D is the upper plate, and has screwed to its 
under surface four long studs, each furnished with double 
nuts. These four studs fit in four holes drilled on plate B, as 
shown. Face a must be perfectly true. By means of the nuts, 
plate D can be set in such position that the two grinding 
wheels, which must be of the same diameter, will be tangent 
to the upper face a of the plate D. 

When the upper plate is set properly, the four upper nuts | 
are tightened, to keep it in the right position. ‘Two collars, 
one on each side of the central bearing, keep the shaft in 


place. The wheels should run very true. 
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Front Elevation and End View of Double Surface Grinder. 


Evidently any irregular surface that slides on face a will 
have its irregularities ground down. I have seen large piston 
rings and ring segments, badly sprung, that otherwise would 
have been filed or machined over again, ground easily and 
almost to perfection in a short time on one of these grinding 
machines. J. M. MENEGUS. 

Los Angeles, Cal. 


[The means provided for adjustment of the table D are 
primitive, as might be expected in a “homemade” tool, but 
the very fact that the adjustment is not easy to change un- 
doubtedly is one reason for its success. ._The ordinary com- 
mercial grinder of this type is not a great success because of 
the difficulty generally found in keeping the wheel in good 
condition, and this is largely the fault of the operator in 
“monkeying”’ with the table adjustment so as to make the 
wheel cut faster. Such machines should be set so that a very 
thin cut is taken, and then they work very well.—HD1Tor. ] 


A MILLING ATTACHMENT FOR DIE SINKING. 


I enclose herewith a sketch of an attachment for milling 
long semi-cylindrical zrooves with a. vertical milling machine 
or die-sinker. This device is used in the die-sinking shop ofa 
large drop-forging plant making many automobile parts, such 
as axles, etc. 

The shaft A is connected to the spindle of the milling ma- 
chine or die-sinker, and carries a bevel pinion B. This pinion 
drives the spur gear D through the medium of the bevel gear 
C. The gear D meshes with the teeth of the milling cutter H, 
thus driving it. In order to make the device as compact as 
possible, the face of the bevel pinion B is recessed to elear the 
spur gear D. The milling cutter has no arbor, but is carried 
by two gimbals or centers, K, of which a separate sketch is 
given. These, when adjusted, can be held in place by the 
setscrews J. 

The whole apparatus is mounted in an extremely heavy and 
stiff frame, F, braced by arms G to the milling frame. This 
bronze frame takes the thrust of the cutter, and steadies it. 
The shafts run in bronze boxes with ample provision for oil- 
ing. The spur gear is also of bronze, so that by no chance 
can the teeth of the cutter be injured by failing to mesh with 
those of the gear. : 

The length of groove which can be milled with this attach- 
ment is limited only by the longitudinal travel of the bed of 
the machine to which it is attached. The writer has seen 
grooves three feet in length which were the work of this 
appliance. Previous to the introduction of this device into the 
shop, it was customary to rough plane the grooves, and then 
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finish them by clipping and filing, a laborious and time-con- 
suming operation requiring highly skilled labor, as accuracy 
Was necessary. “DIDYMUS.” 
[It is not quite clear from the letter given above whether 
the cutter is fed through the work axially, or in the same way 
that it would be in an ordinary horizontal miller. Presumably, 
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Fig. 1. Milling Attachment for Die Sinking. 


however, the former method is used, since otherwise this 
attachment would offer no advantage over an ordinary milling 
machine. This device, rearranged to be driven by a horizontal 
spindle and thus requiring no bevel gears, has been used for 
many years in die-making for such work as that shown below 
in Fig. 2. It will be noticed that the design allows a cutter 


Section X-Y : 
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Fig. 2. Sample of Work which may be Done with the Device. 


to be sunk in the metal clear to the center line. Semi-cylindri- 
cal pockets like those shown at Z can then be easily ma- 
chined in the die. The groove M may be afterwards either 
milled or planed, as desired. Other uses will readily suggest 
themselves.—HDITOoR. ] 
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AN ADJUSTABLE HOLLOW MILL. 


An adjustable hollow mill is by no means a novelty for 
such tools were long ago put on the market by the Brown & 
Sharpe Mfg. Co. One difficulty with the Brown & Sharpe tool, 
however, is that the adjustment to an exact diameter is some- 
what troublesome and requires considerable skill on the part 
of the workman. The hollow mill shown in the cut, Fig. 2, 
was made to simplify the matter of adjustment and its con- 
struction is plainly shown in the line cut, Fig. 3. The ad- 
justment is effected by a threaded ring, A, which is bored out 
conical at the front end where it bears on the ends of the 


Fig. 1. Jig for Grinding 


Blades. 


Fig. 2. Improved Adjustable Blade 
Hollow Mil. 


-cutting blades. The position of the three blades, CO, is such 
that their cutting edges are radial and they are clamped 
with bolts, B, with nuts at the back in a similar manner to 
the regular Brown & Sharpe tool. The ring not only effects 
simultaneous adjustment of the blades but prevents them 
working out in case the clamping bolts loosen. 


September, 1906. 


It is important when the blades are reground that they 
all be ground to the same length. For this purpose the jig 
shown in Figs. 1 and 4 was made. The blades are clamped 
in the three slots by the setscrews shown, being reversed so 
that the bevel ends rest on the cone piece A and this of course 
puts the cutting edge out; they are then sharpened exactly 
the same as a cutter with inserted teeth, the sharpening of 
the edges taking place on the cylindrical surface as well as 


pe Clamping Bolt 
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Fig. 3. Construction of Hollow Mill. 


on the face. The grinding operation is effected by mounting 
the jig on a mandrel and treating it the same as an inserted 
tooth cutter, as already stated. It is quite evident that all 
the blades must be ground to the same length in this manner 
and when mounted in reversed position in the tool-holder 
they will all stand with the cutting edges the same distance 
from the center of the tool. Orto ECKELT. 
Berlin, Germany. 


BOILER HORSE POWER FOR STEAM 
HAMMERS. 


In the March issue of Macuinery there is a communication 
giving rules for finding the capacity of steam hammers, and 
the horse power required for operation. Outside of the ques- 
tion of the kind of steam hammer in use—whether one in 
which the steam merely lifts the tap, which latter operates 
on the work only by its own weight, less friction, or one in 
which there is a direct blow caused by live steam on the upper 
side of the piston—there is a much more important question, 
as to what the “horse power” of a boiler really is. The ham- 
mer certainly exerts a definite horse power; that is, there is 
a certain weight lifted a certain number of feet in a minute, 
or a certain number of pounds pressure exerted through a 
certain definite distance per minute; but the same boiler will 
do different amounts of work in the two different types of 
hammer, or to put it the other way, the two different types of 
hammer, rated at the same capacity in pounds, will get dif- 
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Fig. 4. Construction of Jig for Grinding. 


ferent amounts of work out of the same boiler—that is, one 
type will work at its rated capacity with a boiler which can 
not supply the other. 

And as to the “horse power” of a boiler, that is the worst 
kind of a misnomer—one engine will get three times the 
horse power out of a given boiler, that another will ; and a 


duplex steam pump or a steam hammer will take many times 


more steam to exert a given horse ‘power, than any engine in 
use to-day. 

Another question comes in, as to what “constantly” means. 
One hammer is running “constantly” when it is making ten 
strokes a minute and another will take a hundred and fifty 
strokes to be entitled to be working “constantly’—this, inde- 
pendently of pauses. The same hammer, rated in pounds of 
blow, will have to work twice as fast on one kind of work, 
as on another. 


September, 1906. RAILWAY 
The rule seems to me to be something like the way to get 

the weight of a pig by balancing him against a stone and 

guessing at the weight of the stone. ROBERT GRIMSHAW. 
Hanover, Germany. 


CHANGING DRAWINGS. 


Probably one of the most important problems coming up 
to draftsmen in general, is making changes on drawings. The 
changes I particularly refer to are those required in shops 
manufacturing standards, when some fellow comes along and 
wants his order filled a little different. He just changes from 
the standard enough, probably, so that the original drawings 
cannot be used, and then it’s up to the draftsman to make a 
new drawing or change the original. As the original is stan- 
dard, it is not desirable to make erasures on it; therefore, 
the problem is at hand. To make a new drawing would 
require a lot of time, and as time is money with the boss, it 
is our duty to devise some means of saving it for him. A 
method for doing this which I have found that reduces ex- 
penses to'a minimum may be briefly described as follows: 

From the: original drawing make a brown print, using a 
thin, tough paper. This gives a print with clear white lines 
on a brown background, the brown being impervious to light, 
Paint out on this print, with ordinary drawing ink, the lines 
not desired on the changed drawing, after which make a 
second brown print from the first. The print thus obtained 
has dark brown lines on a white background. Draw in on 
this print the changes and you have the new drawing desired, 
from which blue prints can be made. 

The writer has used this method for some time and finds 
it a very desirable one. Guiles. 


SSS 


TO DETERMINE THE ANGLE OF A DIE-BLOCK 
SLIDE TO MATCH THE KEY. 


There appears to be a mistaken idea regarding the taper of 
die-blocks and their keys. It is quite common to see drawings 
with the sanie taper per foot indicated on each. This is not 
correct, and in cases where they are so marked it always re- 
quires an extra fitting of the key. 

From the sketch it can be seen that when looking at the 
key in the position marked A the normal taper is apparent, 


“288 Taper per ft. _,! 


.25 Normal Taper per ft. 
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Fig. 2 


Vartation in Angle of Die Block Slide Due to Angle of Key. 


but when viewed as in position marked B it assumes an 
oblique position which makes the angle in the die-block differ 
from that of the key. 

The angle of the die-block can be found by dividing the 
normal taper per foot of the key by the sine of the angle of 
the slide. For instance, taper per foot of key is 0.25, the 
slide is 60 degrees and the sine 0.866; therefore 0.25 + 0.866 = 
0.288 inch, which is the taper per foot of the die-block. To 
avoid questioning in the machine shop, it is well to state that 


‘ die-block. 
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the 0.288 inch taper per foot is equal to the normal taper of 
Y% inch per foot of the key. 

Although alluding principally to die-blocks and their keys, 
it is of more importance that machine slides and their taper 
gibs should be dimensioned correctly, as they (especially long 
ones) are not so easily fitted. 

The method of making this calculation on the slide rule is 
also shown. Set, rule to the sine of the angle c and set the 
runner on the scale B over the normal taper per foot of the 
gib or key, and on scale A read the taper, to which plane the 
The difference in angles is more noticeable as 
angle c decreases; for instance, should it be 20 degrees and 
the taper of the gib remain 0.25 inch per foot, the angle for 
planing would be 0.731 inch per foot. WINAMAC. 


PRACTICAL SYSTEMS. 


Manufacturing establishments of the present day are run to 
make money and not for the purpose of affording lucrative 
positions wherein men can show to the world what brilliant 
talent they possess. It matters not how much of a genius a 
man may happen to be, or what his scientific attainments are, 
if they cannot be utilized for the practical results that are 
required and for the financial gain and benefit of the man 
or the concern which employs him. Results count, and if one 
man cannot produce them he is likely to be turned down in 
favor of a man who can. 

The up-to-date manager, eager to make a good record and 
to have the business of the establishment of which he is the 
head, come out on the right side of the ledger at the close 
of the year should not be misled by the man with the brand 
new system, the like of which was never before seen or heard 
of; that will produce such astonishing results; that will fill 
the office with an expensive lot of filing cases, cards, blanks, 
charts, and other marvelous devices, and such an elaborate 
and intricate method of indexing, filing and handling the 
information derived from a mass of technical reports orna- 
mented with symbols and strange hieroglyphics, and received 
every ten minutes from all parts of the plant, until it requires 
an extra dozen clerks to run the thing and gives him such a 
mass of figures and scientific deductions about a whole lot of 
things that he doesn’t want to know and hasn’t time to wade 
through if he did. But what he wants to know is: How much 
consumable supplies cost last month; why they cost 20 per 
cent more than the month before; what was the cost of the 
stock used on that job for Billings; why did Johnson’s job 
get “hung up” for three weeks; how does it happen that there 
are five idle machines in Smith’s department when an order 
from Jones has been in the office for a week that might just 
as well have been pushed along on those idle machines; why 
Robinson is getting just the same pay as Oliver and turning 
out only about half the work; why Porter’s name did not get 
on the pay roll and no one in the office knew anything about 
him until he turned up on pay day. 

When to get these and a thousand other practical items of 
information that are needed every day, but that the new- 
fangled and technically elaborate system does not give, he has 
to go out in the shop, just as he used to, and dig out the facts 
for himself, it is high time to get down out of the clouds, 
have a house-cleaning and get a system that will tell what he 
wants to know, and tell things pretty soon after they happen, 
and tell wrong things before they have an opportunity to 
happen at all; not minding about the more theoretical matters, 
however alluring it may seem from the scientific or technical 
aspects of the system, because if it does not produce practical 
results and give, not only a detailed but a comprehensive idea 
of what is going on in the establishment, from the office to the 
shipping room, it is not wanted and the practical business 
manager cannot afford to have his administration loaded up 
with it. 

This is not a tirade against systems, as such, but is just a 
few remarks in reference to the impractical systems that one 
finds in some of the would-be-up-to-date establishments of to- 
day; against the conditions in this respect which may be well 
described as system gone to seed. A proper, practical system, 
devised to suit the local and individual conditions, which have 
been carefully studied, comprehensively considered, and the 
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means adopted to suit their peculiar needs, is all right and 
cannot be too highly commended. 

“Red tape” is good when we use the expression as meaning 
that condition wherein the business is transacted through 
regularly authorized channels, by properly authorized methods, 
and the transactions noted by correct records, but when the 
“red tape” is used for the sake of having “red tape,” then it 
degenerates into what we might call “green tape,” and the 
sooner we drop it the better it will be for the welfare of the 
business, the pocket of the owner, and the reputation of the 
manager. 


Neponset, Mass. OscaR H. PERRIGO. 


‘HORSE POWER TRANSMITTED BY LEATHER 
BELTS PER INCH OF WIDTH. 


In laying out a diagram ‘for the horse power of belting, the 
points to be considered are: pulley diameter, pulley revolu- 
tions per minute, belt speed in feet per minute, belt arc of 
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For instance, leather belting is met with most frequently, but 
a case may arise where camel’s hair belting is specified, and 
the weight and tension given. 

Among all the diagrams which I have collected, I have 
been unable to find one which would answer all the condi- 
tions arising in my work. For the benefit of others who may 
be in like predicament, and for those who may be interested 
in the subject, I submit a diagram of my own which, so far, 
has proved very satisfactory to me and to those to whom 
I have given copies. 

Referring to the diagram, it will be seen that with the belt 
speed given the horse power for single or double, laced or 
cemented belts can be read directly with an are of contact of 
180 degrees. Any other arc requires one additional movement, 
as is also the case when the pulley diameter and revolutions 
are given. The ‘data are all given and may be used for any 
conditions outside the range of the diagram. 

Bound Brook, N. J. FE. W. HowLanp. 


contact, centrifugal tension of belt, and the belt itself. To [The method of using this diagram will perhaps require a 
my mind the ideal diagram should contain all of these. In _ little further exptanation. Suppose that the problem is to 
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Horse-power Transmitted by Leather Belts per Inch of Width. 


the past many diagrams have been published but none, which 
have come to my notice, seem to fill all the conditions. One 
of the best was the one of Prof. J. J. Flather, published as a 
supplement to Machinery in March, 1900, but even this one 
does not start with diameter of pulley and number of revolu- 
tions. The belt speed must be known. Taking the illustra- 
tion as shown by dotted lines in Prof, Flather’s diagram, one 
must make four movements to find the horse power when the 
belt speed and arc of contact are known. This seems to me 
unnecessary. With a belt contact of 180 degrees it should be 
possible to read the horse pgwer direct from the belt speed. 
With any other arc of contact one additional movement ought 
to give the desired result. A diagram to be complete should 
also give all data upon which it is based, for in many cases a 
range of sizes, etc., which will answer in nearly every case 
will not do for some special case which may be needed, and, - 
as is common with most special cases, needed in a hurry. 


find the horse power transmitted: by a 6-inch Single belt, ce- 
mented, driving a 20-inch pulley at 500 revolutions per min- 
ute; the arc of contact is 145 degrees. On the left-hand mar- 
gin we read the diameter of the pulley which is 20 inches. 
Follow toward the right the horizontal line marked 20 to its 
intersection with the diagonal mark 500 which represents the 
number of revolutions per minute. From this point of inter- 
section run a vertical line to the heavy horizontal line which 
is graduated for belt speed in feet per minute. This will be 
seen to be about 2,550. This vertical line may be continued 
to the top of the diagram across the four scales A BO D shown 
there. In accordance with the directions at the left of the 
diagram B is the scale we use for a single cemented ~belt. 
The vertical line, continued to the scale B, gives us about 
3.6 horse power per inch of width of belt. This re-ult, how- 
ever, is true for an arc of contact of 180 degrees only, for any 
other arc of contact we must make a correction. Our problem 
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requires an arc of 145 degrees. From the point of intersec- 
tion of the vertical line with the heavy horizontal line on 
which are marked the speeds in feet per minute, run a diago- 
nal line toward the lower léft-hand corner, as shown by the 
dotted lines. At the point where this diagonal line intersects 
the proper horizontal for the required arc of contact, gradua- 
tions for which will be found near the left edge of the dia- 
gram, erect a second vertical line to the scales at the top of 
the cut. Following the dotted lines and arrows shown, this 
gives us on the scale B about 31/3 horse power per inch. Mul- 
tiplied by 6 inches, the width of our belt, we have a capacity 
of 6 x 31/3 or 20 horse power. To still further illustrate the 
effect of a variation in the arc of contact consider the same 
problem with 220 degrees contact. Continue the diagonal line 
drawn for the last problem in the other direction, through 
the horizontal graduations corresponding to 220 degrees. 
From the point of intersection of the diagonal and the hori- 
zontal, erect a perpendicular to the scale above. This gives 
about 4% horse power per inch on scale B or about 25% 
horse power for a 6-inch belt. This operation is also shown 
by dotted lines in diagram. Toward the end of each of the 
four scales 4 BC and D will be found a figure marked ‘“de- 
crease.” This signifies that after that point in the scale is 
passed further increase in belt speed per minute will result 
in a decreasing power transmitted, owing to the action of cen- 
trifugal force on the belt as it passes around the pulley. This 
has the effect of lessening the arc of contact, and the pressure 
between the belt and face of the pulley as well.—EDITor. |] 


JIG KNOCK-OUT FOR TIGHT WORK. 


I had the job of drilling some drop forgings, like that 
shown in Fig. 1, in a jig and had considerable trouble in 
getting them out of the jig owing to the chips, the forgings 
being a neat fit having been milled cn all surfaces before 
drilling. There were three blind holes drilled in these forg- 
ings and the chips would rest on the bottom of the holes and 
stick up into the jig locking the jig and forging together so 
that it was necessary to drop the jig ona the floor each time to 
jar the forging loose. I soon got tired of this performance 
and devised the fixture shown in Figs. 2 and 3 to loosen the 
forgings after drilling. 
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Forging to be Drilled. Figs. 2 and 8. Front and Side of Drill 


Fig. 1. 
Press with Knock-out Attached. 


Figs. 2 and 3 show the front and the side of the drill press 
with the fixture for removing the work from the jig. A is 
the drill press column, LZ is the table bracket, and K is the 
table supporting the jig H#, in which is the drop forging F. 
This forging was clamped in the jig by a clamp, not shown, 
which encompassed the front of the forging and the back of 
the jig. A, hole, J, was drilled in the back of the jig and an 
angle-piece, H, was bolted to the table in which a rod, J, was 
secured by nuts. The hole, J, was drilled at such a height that 
its center was of the same height as the hole in H and was 
made considerably larger than the rod so that there was no 


-trouble in entering it when loosening the forging. To re- 
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move the work after removing the clamp the operator takes 
hold of the jig on each side and shoves it back so that the 
rod J enters the hole in the back of the jig, striking the work 
and pushing it out. This is much better than dumping the 
jig on the floor and lifting it back again for each piece. 
Philadelphia, Pa. C5 AWE HE 


—E 


EXPANDING LATHE MANDREL. 


The expanding lathe mandrel shown in section in Fig. 1 is 
one that was made for turning the shells down in Fig. 3. 
These, as it will be seen by referring to the dimensions, are 
very light and thin, the finished ‘thickness or the wall being 
only 3/16 inch. The body of the mandrel is made of a cast- 
ing, A, which is squared at one end, G, for the lathe driver and 


END VIEW 
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Fig. 1. Expanding Mandrel for Turning Shell. 


Machinery, N. r. 
Fig. 2. Bushing Used with the Mandrel. 


threaded at each end for the nuts # and #,. The body of the 
mandrel is turned to a taper of about 34 inch to the foot, and 
on this part is fitted the cast iron expanding bushing, B. This 
bushing, shown in Fig. 2, has three longitudinal cuts evenly 
spaced on the periphery, and one of the cuts goes through to 
the bore. The ends of the arbor, A, are bored out and hard- 
ened steel centers, C, are fitted therein in which are carefully 
reamed centers. A spanner is provided for tightening and 
loosening the nuts # and #H,, which is necessary, of course, 
when putting on and removing the work, Ff. The arbor is 
driven by the driver shown in Fig. 4. This screws on the 
lathe spindle and has a square hole cored in the end for the 
reception of the squared end on the arbor. This arrangement 
makes a very neat and compact drive and one which, if prop- 


‘ 
< 4% > 


Machinery, N V 


Fig. 3. The Bushing which is to be Turned. 


Spanner 
TR S 


For 
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Fig. 4. Driver for the Taper Arbor 
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erly made, drives the arbor from all four corners of the square 

and in this manner avoids the tendency to eccentricity which 

is always present when the work is driven by a single-tail dog. 
Wiel. 


CARD INDEX FOR DRAFTING ROOM. 


The card index system has proven a valuable aid in facili- 
tating the drawingroom work, most particularly for keeping 
track of drawings of varying kinds and descriptions. How- 
ever, it is apt to become rather voluminous if the business is 
a growing one, and even though one may add all the card- 
index guides possible, dividing the index into classes and sub- 


divisions, there will invariably be some sub-divisions that will: 


contain more cards than are convenient to look through every 
time a drawing is to be found. 

For this reason I thought it appropriate to give a sample of 
a card that will make the index less voluminous, and at the 
same time permit a saving of time when looking up a draw- 
ing. It has been the usual practice to maké one card for each 
drawing indexed. This is, however, not necessary as long as 
there will always be a certain number of drawings of the same 
kind of tools or articles that can conveniently be listed on the 
same card. The card depicted shows plainly the principie em- 
ployed in regard to using the index guides, having first guides 
for general classes, and then for subdivisions. On the third 


CLASS Fey. ues Milling Machine Fixtures. 
SUBDIVISION. . Fixtures for parts of Multi-spindle Drills. 


FIXTURES FOR FEED RACKS. 


| ! 


No. of Date | Drafts- bao e Date 
ie Issued. | man.. Description. Superseded 
| 
2716 | 6-13-1904 | Smith | For 4-spindle drill, 13 
| center-distance. 12-31-1905 
3563 | 9-27-1905 Leland | For 3-spindle drill, 12 
center-distance. |.......... 
4716 12-30-1905 | Leland | For 4 spindle drill, 24 
| center-distance. |.......... 
4719 12 81-1905 | Leland | For 4-spindle drill, 18 
| cen ter-distance. |.......... 


Arrangement of Drawing Card to Save Space. 


line of the card is given the general name of the class of 
articles for which the drawings on this card are made. The 
remainder of the card can be used for filling out from time to 
time additional drawings belonging to this same generai de- 
scription. It will be seen that by means of this system the 
card index can be easily reduced to a fraction of its original 
volume. As the draftsman is well aware, the average life 
of a drawing is rather short and still, as superseded drawings 
have often to be referred to, it is well to systematize the draw- 
ing room so that the superseded drawings are kept on file 
right with the regular ones, but marked “superseded,” and 
with the date the reissue took place. In order to save un- 
necessary delay, in looking up a drawing the date when the 
drawing was superseded should also be marked on the card in 
the index. With the exception of these remarks the picture 
of the card will explain itself, and I hope it may prove a time- 
saving suggestion to some drawing rooms that work under 
difficulties with rapidly expanding card-index systems. 
Hartford, Conn. ERIK OBERG. 


STIFFENING A LONG BORING BAR. 


When using a boring bar to take heavy cuts in deep holes, 
it is impossible to hold the tool with any degree of rigidity 
by the means ordinarily used. The boring bar is so long that 
it has tremendous leverage on the comparatively narrow bor- 
ing surfaces of the compound rest and the main slide rest. 
The more joints there are in the tool post and slide the worse 
the conditions become. The accompanying sketch shows an 
arrangement which may be used to relieve the slide rest bear- 
ings of the greater part of the strain, holding a bar very 
rigidly and doing away with chatter, no matter how heavy a 
cut is being taken. The device was adopted primarily to avoid 
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the breaking of the dovetail on the tool slide and compound 
rest. 

D is a boring bar held in a tool post H, whose construction 
is clearly shown in Fig. 2, although its exact design is im- 
material to the success of the device described. fF is a stiff 
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Fig. 1. Stiffening a Long Boring Bar. 


steel bar provided with two bolts @ by which it is fastened 
in the T-slots of the carriage, as shown in Fig. 1. A is an I- 
bolt, forged of 54 stock, which encircles the boring bar. A 
similar I-bolt C is adapted to encircle the bar F. These two 
bolts are connected by turn buckle B, and this is screwed up 
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Fig. 2. Details of the Attachment. 


until the parts are in tension, thus relieving the bearing sur- 
face of the slide rest of the bending strain due to the cut 
at the front end of the bar. ALBERT ANDREWS. 

Chicago, Ill. 

* * * 

FRENCH RULES FOR ABBREVIATIONS OF METRIC SIGNS. 

The French minister of public instruction has decided that 
all teachers throughout France are in future to employ the 
following distinctive abbreviations for the various weights | 
and measures For denoting length—myriameter, Mm.; kilo- 
meter, Km.; hectometer, Hm.; decameter, dam.; meter, m.; 
decimeter, dm.; centimeter, Cm., and millimeter, mm. For 
areas—hectare, ha.; are, a, and centiare,.ca or m2. For meas- 
ures of bulk (timber, decastere, das; stere, s or m*, and de- 
cistere, ds. For measures of mass and weight—tonne, t; 
quintal metrique, q.; kilogramme, kg.; hectogramme, hg.; 
decagramme, dag.; gramme, g.; decigramme, dg.; centi- 
gramme, cg., and milligramme, mg. For measures of capacity 
—kiloliter, kl.; hectoliter, hl.; decaliter, dal.; liter, 1; deci- 
liter, dl.; centiliter, cl., and milliliter, ml. The use of capital 
letters for the three largest denominations of length are in- 
tended to prevent confusion, and all the other abbreviations 
follow on uniform lines. The employment of full stops be- 
tween the letters is officially abolished, and k. g. for kilo- 
gramme and m. m. for millimeter disappear. 

* * * 


The city of Berlin has a very extensive system of pneumatic 
tubes for the handling of mail. The total length of the tubes 
in 1896 was 42 miles; in 1900 this had reached 47 miles, which 
was increased to 7534 miles at the end of 1904. Sixty-nine 
stations are served by this system. 
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SHOP KINKS. 


A DEPARTMENT OF PRACTICAL IDEAS FOR THE SHOP. 


Contributions of kinks, devices and methods of doing work are 
solicited for this column. Write on one side of the 
paper only and send sketches when necessary. 


A SHORT ORDER BEAM COMPASS. 


A friend of mine, having need of a beam compass in a land 
where there was none, hit upon a scheme as illustrated by the 
sketch. He dismantled the compass belonging to his drawing 
set and fastened the needle-point end firmly to a stick about 
one-half inch square, and of the desired length. This fasten- 
ing was accomplished by first notching one side of the stick 
to admit the hinge of the compass leg, so it might lie squarely 


THUMB TACKS 


WOOD BEAM 
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on top, and tying it with stout cord. 
tened by a thumb-tack through the eye, another on top to pre- 


The pencil leg was fas- 


vent “back-lash,’ and some rubber bands. This part, by the 
way, was placed at the side and not on top of the beam. The 
radius was easily adjusted by removing the two thumb-tacks 
and sliding the pencil leg to the right location. Once con- 
structed, the compass worked as well aS an expensive beam 
compass. BESSEMER. 


TO PREVENT “CROSS-THREADING.” 

I want to tell you of a way to prevent “cross threading.” 
The first turn of a thread on a screw, and in a nut also, begins 
at nothing, at the bottom of the thread, and increases grad- 
ually, for one turn, to a complete thread. Take a file and 
chisel, and ‘cut away this imperfect beginning of the 
thread up to where the full thread begins, both in the screw 
and nut. They will then always “start” right. It is the 

iC) a 
Machinery, N. ¥. 
gradual increase at the beginning that allows the thread to 
get wedged at an angle and the screw and nut to become 
what is known as “cross-threaded.” 

Try this on your lathe chucks, etc., where it is an advantage 
to have the threads start easily, and where “cross-threading” 
might injure a fine tool; also on pieces of large diameter, 
with fine threads, which are difficult to start properly, such 
as unions and other large pipe fittings. 


Beverly, Mass. C. E. BurNs. 


PUNCHING HOLES THROUGH THICK METAL. 
Some very interesting ways of doing work may be seen in 
agricultural implement factories; for instance, one piece made 
in such a plant is a piece of steel about 3 feet long, 2 inches 


SHAPE OF HOLE PUN 
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POSITION OF PUNCH AND DIE 


wide and % inch thick at one end gradually increasing to % 
inch thick at the other end. This piece is punched full of 
7/16-inch holes. Most people will tell you that holes cannot 
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of the punch. The tools used on this job are shown in the 
accompanying cut. 

The punch was ground rounding at the end instead of square 
across and it was not allowed to enter the die by about %& 
of an inch, For a 7/16-inch punch the hole of the die is made 
considerably larger, about 31/64 in this case. This makes a 
hole somewhat bell-shaped, as shown in the cross section. 

In one place where I worked the punches were forged, not 
turned. The operator of the press touches the punches up on 
the emery wheel after they are tempered and they are then 
ready for use. My experience has been that a forged punch, 
especially one made by drop or die forging process, is superior 
to one which has been turned to’ shape. The dies are ma- 
chined in the usual way. A. D. KNAUEL. 

Moline, Ill. 


JIG FOR DRILLING COTTER-PIN HOLES. 

A jig for drilling cotter-pin holes is shown herewith which 
facilitates the operation as compared with the way it is com- 
monly done. It consists of two pieces of steel forming a 
clamp, each piece having a V-groove to receive different diame- 
ters of studs. The upper one contains two holes which corre- 
spond with the size of cotter pins desired. Should more than 
the two sizes be required, extra top pieces can be used with 


WASHER TO BE USED 
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THIS SIDE USED FOR 
THICKER WASHER AND 
LARGER COTTER PIN. 


the same bottom piece. Part of the upper piece is cut away 
on each side on a line with the edge of the holes, which allows 
the washer to be used to be inserted therein and the jig then 
clamped in position. By this means no scribing or spotting 
is necessary and a much better job can be done. Although it 
is shown it is abvious that the male portion of the joint 
need not be in position when drilling. WINAMAC, 


MAKING METAL. FILLET. 

I had occasion about a month ago to make several metal 
patterns and, not being able to procure metal fillet that would 
come up to my requirements, I decided to make it myself. I 
took some old three square files, ground off the teeth and 
then ground them to the shape of the fillet that I wanted. 
I took a piece of good high-grade tool steel and drilled holes 
just large enough to broach out to the form of the punch. The 
punch was made slightly tapered and I used one for about 
three holes, punching each hole a little deeper than the other. 
The draw plate was then hardened and tempered to a light 
straw. The fillet made in this way was quite small as I did 
not require a large size. To make a large fillet in this way 
would require the use of a draw bench strongly geared. For 
my use draw tongs and a bench vise did very nicely. 

New York. L. I. ROSENTHAL. 

* * * 

The report of tests made on the cork insert friction sur- 
faces of the brake and clutches made by the National Brake & 
Clutch Co., Boston, Mass., mentioned in the business notes of 
the July issue, should also have stated that the average coef- 
ficient of iron surfaces is 0.16 and for bronze, 0.14, under the 
same conditions which gave 0.33 to 0.35 with the cork insert 
surfaces. 
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SHOP RECEIPTS AND FORMULAS. 


A DEPARTMENT FOR USEFUL MIXTURES. 


This page will be used for the publication of shop receipts which the con- 
tributors know from experience to be practicable. Nearly all readers of MA- 
CHINERY can add something, and it is desired that they use this page as a 
medium for exchanging useful formulas. It makes no difference if they are 
old and supposedly well-known, provided they have not already appeared in 
this department. 


228. IMPERMEABLE CEMENT FOR PIPES. 

To make an impermeable cement for steam, air and gas 
pipes mix thoroughly powdered graphite, 6 parts; slaked lime, 
3 parts, sulphur, 8 parts, and boiled oil, 7 parts. The mix- 
ture must be thoroughly incorporated by protracted kneading 
until it is perfectly smooth and free from lumps. 

Dayton, Ohio. O. H. VorIs. 


229. OIL FOR USE IN MICROMETER SCREWS. 

To prepare oil for micrometers, fine mechanism, etc., take 
neatsfoot oil and put into it some lead shavings in order to 
neutralize the acid contained in the oil; let this stand for a 
considerable time, the longer the better. Oil thus prepared 
never corrodes or thickens. JOSEPH M. STABEL. 

Rochester, N. Y. 

230. SOLDER FOR GOLD. 

To make a solder for gold melt together in a charcoal fire 
24 grains gold, 9 grains pure silver, 6 grains copper, 3 grains 
good brass; this makes a solder for gold ranging from 12 to 
16 carats fine. For finer gold increase the proportions of gold 
in the composition. To make it darker in color lessen the 
proportion of silver and increase that of copper. 

Rochester, N. Y. JOSEPH M. STABEL. 


231. TO ANNEAL FINISHED COPPER. 

To make a mixture for protecting finished copper pieces 
which require annealing mix to a thick consistency white cold 
water paint and alcohol and apply to the copper with a brush. 
Allow the mixture to dry and then heat to a low red by dip- 
ping into pure melted lead at the required temperature. Cool 
in air or water, preferably -he latter. b. 'C. Caper 

Lynn, Mass. 


232. FOR GLUING EMERY TO WOOD OR METAL. 
The following is a good receipt for gluing emery to wood or 
metal and I have used it with success where other cements 
have failed. Melt together equal parts of shellac, white rosin 
and carbolic acid (in crystals) adding the carbolic acid after 
the shellac and rosin have been melted. This makes a cement 
having great holding power. Wide 


233. BELT DRESSING. 

I have found the following mixture to answer the purpose 
of a good belt dressing as well as an excellent anti-slip 
medium for hard-worked leather driving belts: Russian tal- 
low, 1 ounce; best lard oil, 2 ounces; Venice turpentine, 16 
ounces. This dressing is good to use on the belts of belt- 
driven motor cycles. W. R. Bowers. 

Birmingham, Eng. 


234, LUBRICANTS FOR USE IN CUTTING BOLTS AND 
TAPPING NUTS. 


Mineral oils should never be used in thread cutting and 
tapping, as they do not generally flow freely enough. An ex- 
cellent solution for this purpose can be prepared by dissolving 
1% pound of sal-soda in 8 gallons of warm water, then adding 
1 gallon of pure lard oil. This is known as a soda solution. 
Pure lard oil is the best for fine, true work. 

Urbana, Il. T. E. O’DONNELL. 


235. VARNISHING BLUEPRINTS OR DRAWINGS. 

The appearance of varnished blueprints and drawings may 
be greatly improved and the amount of bleached shellac var- 
nish considerably decreased by the following process: Soak 
over night a quantity of isinglass in just enough cold water to 
cover it. Use a perfectly clean glue kettle, in which it is to 
be heated up, adding whatever amount of water may be needed 
to make a moderately thin sizing. Apply this warm, not hot, 
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When dry apply one good coat 
The effect will be nearly as 
Oscar E. PERRIGO. 


to the drawing or blue print. 

of bleached shellac varnish. 

good as the best varnished maps. 
Neponset, Mass. 


2386. MOLDING MIXTURE FOR RUBBER STAMPS 
AND PATTERNS. 


The following mixture is one which can be used for mak- 
ing molds for rubber stamps, or special shapes of rubber, or 
for complicated, odd, or queer shaped patterns, of small size, 
as the working must be done inside of ten minutes, and the 
surface takes a finish as smooth as glass if well rubbed. If an 
impression is to be made, the surface of the type or article 
to be impressed should be rubbed with a solution’ of kerosene, 
and graphite. Plaster paris, 5 pounds; French chalk, 2 pounds; 
china clay, 2 pounds; dextrine, 1% pound. Mix with dextrine 
water, which is made by dissolving 1 pound of dextrine in one 
gallon of water. FRANK G. STERLING. 

Lowell, Mass. 


237. WASHING OILY WASTE. 

The following is an excellent method of washing oily waste. 
The chief objection to most of the common methods employed 
is that the waste, after being dried, is found to be matted 
and of a hard, gritty texture. The common method of washing 
the waste, using sal-soda in solution, is a good one, as far as 
the cleaning qualities are concerned, but it leaves the waste 
hard and matted, so that it is difficult to handle. A simple 
remedy for this is to rinse the waste (after being cleaned in 
the sal-soda solution), in very hot water, to which has been 
added a quantity of liquid ammonia. This will render the 
waste soft and light when dry. 


Urbana, [1]. T. E. O'DONNELL. 


238. A NICKEL BUFF. 

For buffing nickel work, there is nothing that will give a 
luster equal to Vienna lime composition. It can be made by 
the user, but it is more satisfactory to buy it of the manu- 
facturer, as when homemade it air-slacks very rapidly; it is 
put up by the makers in air-tight cans of about one pound 
each, and this shape will keep until used up. It is also a © 
good buffing composition on brass or other metals where there 
is not much cutting down to do, as it will cut down and color 
in one operation. If there is much cutting down, go over the 
work first with tripoli, then color with rouge or lime. All 
these compositions are put up in different grades for fast 
cutting, and also for dry or greasy work. J. L. Lucas. 

Bridgeport, Conn. 


239. TO WRITE ON STEEL, 

Stamping tools with steel stamps will spring them and 
throw them out of true. Machinists should write their names 
on their steel tools using a fluid made of nitric acid 1 part, 
water 2 parts. Heat the tool gently until some wax that has 
been put on it melts and spreads thinly over the surface. 
When cold blacken the wax at a candle; then write on the 
wax with a steel point deep enough to touch the metal, and 
cover the writing with the fluid. In about three minutes 
wash and remove the wax. This fluid, however, will spread 
more or less and the writing will not be very fine. A better 
fluid can be made thus: Alcohol 2 parts, nitric acid 1 part, dis- 
tilled water 15 parts, and nitrate of silver 14 drachm per quart 
of fluid. Nitric acid, however, produces vapors that are dis- 
agreeable and harmful. Chromic acid made by dissolving 
one part of bichromate of potash in 5 parts of sulphuric acid, 
for this reason is more desirable as an etching fluid, although 
much slower in its action. J. M. MENEGUS. 


Los Angeles, Cal. 
* * * 


The unsettled condition of street numbers in San Francisco 
may be inferred from the following abstract from a letter 
sent to the Crocker-Wheeler Co. by their San Francisco office: 
“While it is not absolutely sure whether or not the number 
will be changed in from six months to a year, we think that 
our office may be considered as located at 206 First St. We 
have checked this matter of numbers over ag carefully as 
possible, and we think that the above is as near as we can 
possibly get until the city authorities get to work and 
straighten matters out.” 

@ 
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HOW AND WHY. 


A DEPARTMENT INTENDED TO CONTAIN CORRECT ANs 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST. 


Give all details and name and address. The latter are for our 
Own convenience and will not be published. 


22. L. G. V.—Will you please tell me how to make a con- 
tinuous ringing Faraday type bell; a single-stroke bell? Also 
please tell me how I ‘can make a direct-current bell work on 
an alternating current? 


Answered by Wm. Baxter, Jr. 

Continuous ringing single-stroke bells are generally made 
by providing a clockwork to ring the bell, and a magnet to 
throw a catch in or out that stops the clockwork when the 
bell is not in use. The clockwork is wound up with a key, 
and will cause the bell to strike several hundred times before 
it runs down. A single strike bell of the type used for sig- 
nalling is shown in Fig. 2. This kind of bell will strike once 
each time the switch is closed. It consists of a horseshoe elec- 
tromagnet, A, which attracts the armature B, This armature 
is held on an arm that is attached to shaft @. Another arm 
on this shaft carries the bell hammer D. The spring EF’ holds 
the striker in the position shown, and when the switch is 
closed, so as to send current through the coils on A the arma- 
ture B is attracted and D swings down and strikes the gong. 
If D were allowed to swing freely all the way down to the 
gong, it would rest upon the latter as long as the switch is 
closed, and this would muffle the sound, hence the arm that 
carries D is made with some spring, and a stop is provided 
that will hold D just clear of the gong; then when D is thrown 
down by the pull of the magnet it will strike the gong and 
immediately spring back. In some cases the arm that carries 


Fig. 1. 


Fig. 2. 


D is stiff, and the stop is made to spring. A vibrating bell is 
shown in Fig. 1. In this the magnet A, attracts the armature 
B, which is supported by spring C, and D strikes the gong. 


The current passes through the spring H# on the back of B to’ 


the stop F and these points separate when B is attracted, thus 
breaking the circuit and permitting D to swing back. The 
return movement of B brings H# and F in contact again so as 
to close the circuit and send B forward once more. This 
action continues as long as the switch is closed. The rapidity 
with which D strikes depends upon the length from C to D. 
The best way to obtain the proportions of these bells is by 
examining one of the size you desire. They can be found in 
any railroad station in many designs and sizes. You cannot 
make a direct-current bell operate with an alternating-current. 


Another Answer to Question 20. 

I notice in answering question 20 in the How and Why col- 
umn of the July issue of Macuinery, that you say you know 
of no method by which the radius of a circular arc can be 
calculated when only the length of the arc and the height of 
its middle ordinate are known. Though it is true that there 
is no formula which allows of a direct solution of this prob- 
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lem, yet it is easily possible to develop formulas which will 
lead to the desired result, and which can be solved by a 
method of repeated trials with little trouble and to any desired 
degree of accuracy. : 

AC is half the given are and its length is called 7, so that 
the length of the entire are is 27. The height of the middle 
ordinate, C D, is called h. We know that CD=4AM  X versin 

a 


a, and that the length of the are AC=>2arr¢a@ . We 
360 
thus have: 
and h=r X versina (Ci) 
2 Te ue : 
= (2) 
360 
c 
B 
Machinery, N.Y. 
M 
In these equations r and a are both unknown. From equa- 
tion (2) we find by transposing that: 
360 1 
— : (3) 
27a 
Substituting this value in (1), 
360 1 
cS xX versin a 
27a 
360 1 ; 
If we call the value of the fraction =c, the equation 
20 
becomes 
Cc * 
h = — X versin a or h X a = © X Versin a (4) 
a 


This equation offers a solution for a by the method of 
repeated trial. It may be best to show by an example how 
this may be done. 

Suppose the length of the arc is 30 inches and the middle 


30 
ordinate is 4 inches; then 1==—=15 inches and h=4. From 
2 


this we find 
360 X 15 
: 2 X 3.1416 
Substituting known values in equation (4), we have 4 xa=> 
859.41 X versin a, or, simplifying: 
a = 214.85 < versin a (5) 


= 859.41. 


Transposing, we find that == 214.85, Eor first 


versin a 

trial we take any number of degrees, say 30 degrees. The 
. 1 

versed sine of 30 degrees—.13397, or about i 


74, 


2 


so that 


a 
This is near enough to 


: is about 30 X 7% = 225. 

versl1n a 
214.85 to try this a little closer. 

For this trial we use equation (5). We find that 214.85 x 
versin 30° = 28.78, ‘which is not quite 30. As the versed sine 
increases with the angle, we now try a larger angle, say 31 de- 
grees. We find 214.85 x versin 31° = 30.68, so that ‘even this 
angle is not large enough. Wetry now 31 degrees 30 minutes. 
214.85 X versin 3114° = 31.66. This quantity is now larger than 
the angle, so trying again for 31 degrees 15 minutes, 214.85 X 
versin 3114°—= 81.11. So that 31 degrees 15 minutes ‘is the 
nearest angle in quarter degrees. Of course, it would have 
been possible to 'determine the angle with a greater degree of 
accuracy, even to seconds by a few more trials; but this is 
close enough for an example. From equation (3) we find now 
R——Z21oUls A. L. DE LEEUW. 


Hamilton, O. 
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MACHINERY AND TOOLS. 


A MONTHLY RECORD OF NEW APPLIANCES FOR THE SHOP. 


ADDITIONS TO THE BROWN & SHARPE LINE OF MILLERS. 

The Brown & Sharpe Mfg. Co., Providence, R. I., have re- 
cently added to their line of milling machines a plain screw 
feed machine which they call their “No. 2 Heavy.” This ma- 
chine has the same capacity as the regular No. 2: 28-inch 
longitudinal feed, 8-inch cross feed, 19-inch vertical movement 


Brown & Sharpe No. 2 Heavy Plain Milling Machine. 


of the knee. A number of changes, however, have been in- 
troduced. The knee slide on the front of the column has been 
extended to the top of the casting, as will be seen in the 
accompanying halftone. This furnishes a stiff support for 
the front spindle bearing and permits attachments to be 
rigidly clamped to the face of the column. The hand wheels 
for the vertical and cross movements are provided with 


these changes, the machine has been made about 35 per cent 
heavier than the regular No. 2 machine. This weight has 
been so apportioned as to give the maximum amount of stiff- 
ness for the heavy service which it is intended the machine 
shall give. 

A four-step cone is used and back gears are provided, these 
being inclosed in the frame under the cone. The overhanging 
arm is a solid steel bar, round and true, and it can be pushed 
back over the table when not in use. It is simply and efii- 
ciently clamped at both bearings with one lever at the front 
of the machine, enabling the operator to make adjustments 
quickly. The table has an unusual vertical depth, which pro- 
vides it with a sufficient stiffness against bending strains. It 
has a quick return operated from the right hand end of the 
table by an internal gear and pinion; the table feed screw is 
not splined, an auxiliary shaft being provided for driving the 
clutch gears. The thread being unbroken, the life of the 
screw end is greatly prolonged and the original accuracy 
maintained. : 

With the double speed countershaft furnished there are 
sixteen changes of speed in geometrical progression from 13 
to 439 revolutions per minute; with eight reverse speeds from 
22 to 805 revolutions per minute. The speeds have twenty 
changes varying from 0.004 inch to 0.2 inch in one revolution 
of the spindle. There are no loose change gears. The ma- 
chine is regularly equipped with longitudinal cross and ver- 
tical power feeds, but can be provided with hand, cross and 
vertical feeds when desired. The approximate net weight of 
the machine is 3,600 pounds. A countershaft, together with 
vise, wrenches, etc., as shown in the halftone, are furnished 
with the machine. 

A similar machine of a smaller size, the No. 1%, has also 
been designed. This is a screw feed machine with 24-inch 
longitudinal feed, 7-inch cross feed, 19-inch vertical feed. This 
machine likewise is provided with the new features of ex- 
tended knee slide, clutched hand wheels, and reieasing lever 
for disconnecting the feed chain sprocket from the spindle 
while the machine is in operation. The net weight of this ~ 
machine is about 2,600 pounds. 


THOMPSON UNIVERSAL GRINDER. 
The Thompson Grinder Co. Springfield, Ohio have recently 
redesigned their universal grinder. The rearrangement of this 
machine has been effected without altering the principle upon 


Fig. 1. Thompson Grinder Arranged for 
Surface Grinding. 


clutches which can be disconnected after adjustments are 
made, thus doing away with the danger of accidental disar- 
rangement of the setting, from pressing upon or hitting the 
handles of the wheels. The feed drive, which is of the geared 
variety driven by a chain from the spindle, can be disconnect- 
ed from the spindle while the machine is running. Besides 


Fig. 2. Table Reversed and Head in Place 
for Face Grinding. 


Fig. 3. Machine set up for Grinding 
between Centers. 

which the machine was originally planned. Inasmuch as the 

grinding spindle is mounted wpon a column that is solid with 
the base the grinding wheels remain in a fixed position. They 
do not tilt, or slide up and down, or in and out. A~-heavy 
outer casing surrounds the column and carries the grinding 
table and movable parts. This casing turns upon the base 
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and neck of the column through an angle of slightly more 
than 180 deg. and can be clamped rigidly to the base below 
and the neck of the column above at any position, thus bring- 
ing the grinding table to any desired relative position to the 
wheel at either end of spindle. The photos herewith, were 


‘all taken without moving the camera, the different positions 


shown being entirely due to the turning of the casing and 
table about the column. 

A great advantage is claimed for this principle from the 
fact that the work is always brought to the wheel, instead 
of the wheel being made adjustable in relation to the work; 


thus but few attachments are needed to effect the various 


grinding operations. 

It is claimed by the makers that this machine has a larger 
capacity, and will do a greater range of work than any other 
universal grinder yet produced. The main dimensions of work 
that may be handled on this machine are are as follows: 
Knife grinding to the full length of table, 48 inches; surface 
grinding, 7 inches by 386 inches, is easily accomplished (see 
Fig. 1); cylindrical and taper grinding, 10 inches diameter 
by 36 inches long, on small head and tail stock (see Fig. 3); 
internal grinding by use of a high speed spindle, the fixture 
of which is clamped in the head of machine (but not shown 
in the cut), extends from the smallest diameter desired up 
to the swing of head stock, which is 10 inches; large shallow 
internal grinding up to 30 inches diameter by 3 inches deep, 
may be done by using a special headstock and allowing the 
work to hang over the edge of table (see Fig. 2). This last 
feature adapts this grinder to the use of die making and 
maintenance. ; 

Strong claims are made for this machine upon the point of 
large capacity for every form of grinding operation. At the 
Same time, all kinds of cutter grinding can be done quickly 
and conveniently as on any small machine designed especially 


_for cutter grinding. This latest pattern is the result of con- 


stant use and severe tests for several years past. 


GARVIN DUPLEX MILLING MACHINE. 

The Garvin Machine Co., Spring and Varick Streets, New 
York, have recently built a duplex milling machine, which 
presents a number of noteworthy features. The most notice- 
able departure from the usual practice, as will be seen from 
the cuts shown herewith, is the method adopted for driving 
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Fig. 1. Garvin Duplex Milling Machine. 


the spindles, which receive their motion, not through belts 
as is the usual practice, but from vertical shafts with uni- 
versal joints, leading from the overhead works. Another in- 
noyation is the provision of center supports for arbors for 
each of the two spindles, used when they are adjusted at 
different heights. 

The line cut, Fig. 2, indicates the arrangement of the driv- 
ing mechanism. The countershaft is driven by a friction 
clutch working within the cone pulley, which is in turn loose 
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‘on the countershaft and directly belted to a corresponding 


cone on the main line. Two sets of spiral gears, one in each 
hanger, drive a pair of vertical telescopic shafts, which are 
below connected to steep pitch worms, running in oil, and 
meshing with worm wheels on the spindles. This arrange 
ment gives a strong, positive drive, allows perfect freedom for 
adjustment, and avoids all belts, idlers, and tighteners. 

The spindles have taper bearings and run in bronze boxes. 
They are carried in strongly constructed slides which have a 


END VIEW OF 
COUNTERSHAFT 


SS 
Bachinery, N.¥, 


Fig. 2. Diagram showing Driving Mechanism. 


vertical micrometer adjustment in the heads which carry 
them. Both of these heads have a micrometer adjustment 
along the bed, and one of them has, besides, a quick move- 
ment for running back to insert new cutters and arbors. 
Above the nose of the left-hand spindle, and below that of 
the right-hand one, will be seen in the halftone centers for 
the support of the outer ends of the two cutter arbors. These 
are adjustable within certain limits to permit a variation in 
the center distance between the two spindles. This arrange- 
ment permits the taking of cuts simultaneously on the top and 
bottom of a piece of work in cases where this is possible. 
Heavy cuts in steel can be taken in this way, feeding the work 
in between the upper and lower cutters. 

The feed for the table is taken from a cone on the counter- 
shaft. The cone and the change gears furnished give twelve 
changes of feed. An automatic trip and reverse is provided, 
as well as a quick movement operated through a rack and 
pinion by the large hand wheel on the side. The length of feed 
is 42 inches; maximum distance between spindles is 5 inches; 
and the net weight of the machine about 3,120 pounds. 


NEW HAVEN HORIZONTAL BORING MACHINE. 


The New Haven Mfg. Co., of New Haven, Conn., build the 
horizontal boring machine shown in Figs.1and 2. On the bed is 
mounted a carriage with feeding and controlling mechanism 
similar to that of the lathe. At either side of the machine 
are mounted standards carrying the spindle heads, whose 
height can be adjusted to suit the position of the hole which 
is being bored. Between the centers of these two heads the 
boring bar is mounted. 

This machine has a “swing” of 84 inches over the table. It 
takes 9 feet between the centers, although a bed 20 feet longer 
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can be furnished if desired, and it has a clamping surface 
on the table 48 inches long by 64 inches wide. The hand 
cross feed of the table is 52 inches. The head spindle, which 
has a diameter of 514 inches, is driven by planed bevel gears. 
The centers for both head and tail spindles 
have No. 6 Morse taper. Both heads have 
a vertical adjustment by hand, but they 
can also be raised and lowered by power. 
A special feature of the tail spindle, shown 
quite clearly in Fig. 2, is that by loosening 
the lower bolts the spindle can be swung up 
out of line with the boring bar, thus allow- 
inz the bar to be removed without loosening 
the adjustment of the center or changing 
the position of the table. This is done by 
the hinge construction as shown. Both 
heads are counterbalanced. The screw cut- 
ting range is from 1 to 12 threads per inch, 
with feeds from 1/100 to % inch per revolu- 
tion With a 16-foot bed the weight of the 
machine is about 30,000 pounds. 


THE LATSHAW PRESSED STEEL PULLEY. 
Two examples from a new line of pressed steel pulleys 
are shown in Figs. 1 and 2. The first halftone shows a six- 
arm pulley with reducing bushings removed from the hub; 


Fig. 2. Driving Mechanism of New Haven Boring Machine. 


the second cut shows the double six-arm type used on the 
wider sizes. Larger diameters are provided with eight arms 
instead of six. 


The pulley is of unusually simple construction. The rim 


Fig. 1. 


Six-arm Single Latshaw Steel Pulley. 


September, 1906. 


is formed of two curved sheets, bent for a straight or crowned 
face, as may be required, clamped together by riveted and 
polted ears on the inner surface, and punched with suitable 
holes for the arms. 


The hubs are drop forgings, made by an 


Fig. 1. New Haven 84-inch Boring Machine. 


improved process developed by the builders, which brings them 
so closely to size and finishes them so smoothly that no ma- 
chining whatever is needed on them. These hubs are also 
punched for the arms, which are solid steel rods, reduced 
to a shoulder at the ends where they enter the rim and the 
hub. After being assembled with these parts, the ends of the 
spokes or arms are upset, and the pulley is completed. 

It is claimed for this pulley by its makers, the Latshaw 


Fig. 2. Six-arm Double Pulley, with Bushings in Place. 


Pressed Steel and Pulley Co., Pittsburg, Pa., that this design 
is the simplest and strongest of any yet manufactured. The 
parts are few and simple, the hub is sufficiently strong to re- 
sist severe clamping strains, and has a thick enough section 
to be tapped for setscrews. It is furnished in all standard 
sizes from 12 inches to 50 inches diameter, and in all widths 
from 38 inches to 24 inches, crowned or straight. All pulleys 
over 14 inches wide have double arms, thus strengthening the 
rim against collapse from excessive belt pressure. 


THE WIDE RANGE DRILL CHUCK. 


The Wide Range Drill Chuck and Tool Co., Muncie, Ind., 
have brought out a dril! chuck which presents a number of 
novel features. The design of the tool will be readily under- 
stood from the accompanying cut. Fig. 1 shows a front view 
of the chuck, Fig. 2 a side view, Fig. 3 is a detail of the jaw 
guide, Fig. 4 is a longitudinal section, and Fig. 5 is a detail 
of the jaws. The same reference letters are used throughout. 

To the shank A, which is fitted to the machine spindle in 
the usual way, is attached the base of the chuck B. Two 
filister head screws unite this part solidly with the jaw guide 
C, which is shown in Figs. 3 and 4 in two positions, being 
rotated in one case 90 degrees about the center line from the 
position shown in the other view. This part is milled out to 
form seats for two jaws, D and D,, which work at right 
angles to each other, the one in the front face and the other 
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in the rear face of jaw guide C. Setscrews, H, in the jaws 
are tightened by a square end key, onto the tool being held, 
which is thus clamped in the V-shaped side of the openings in 
the jaws. Springs F keep the setscrews pressed against the 
outer shell G. 

The action of the device is as follows: The parts being 
in the position shown in the cut, screw £ is tightened down 
upon the tool, which is thus centered horizontally in the V 


Fig.1. Walcott Automatic Rack Cutter. 


groove of the first jaw D. The setscrew in the jaw D, (which 
is identically similar to D, although located at right angles 
to it) is next tightened, which centers the tool vertically. 
The movement necessary for this last centering is permitted 
to the tool because, while it is tightly held in jaw D, this jaw 
itself is free to move vertically, against no other resistance 
than that of spring Ff; when the two screws are tightened 
the tool is centered and securely held. Since the two jaws 
are similarly placed, either of them may be tighened first. 
It will be noted that jaws D and D, are slightly beveled on 
the opposite faces, from the center line to the opposite ends. 
This construction permits the helding of taper shanks as 
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| Machinery, N.¥s 
The Wide Range Drill Chuck. 

rigidly and truly as straight ones are ordinarily held, the 

beveling of the dog permitting it to tip to one side enough to 

line up with the taper. 

The makers have called this chuck the “Wide Range,” both 
on account of the large tools it will take in comparison with 
its diameter, and on account of the fact that it will hold and 
center accurately any kind of a shank, straight, taper, Square, 
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a taper square, with tangs on or twisted off. It is built of 
steel throughout, and is made in four sizes, covering a range 
of from a No. 60 drill up to a 1-inch drill, or, with a No. 3 
taper shank, up to 1% inch. 


WALCOTT AUTOMATIC RACK CUTTER, 

The machine illustrated in the accompanying cuts, Figs. 1, 
2 and 8, is built by Geo. D. Walcott & Son, Jackson, Mich., and 
is an outgrowth of their “half automatic” rack 
cutter, which was illustrated and described in the 
April, 1905, issue of Macuinrery. The changes 
which have been introduced include the addition 
of automatic feeding and automatic indexing 
mechanisms, and a change in the method of hold- 
ing the cutters A countershaft stop has also 
been added, which throws off the power as soon 
as the required number of teeth in the work has 
been cut. The machine has a range of feeds from 
1% inch per minute to about 514 inches per minute, 
giving a suitable range for either fine or coarse 
pitch cutters. Since there are 10 inches of cutter 
space on the spindle, it is well adapted to the use 
of gang or multiple cutters. 

The spindle is driven through a three-step cone 
at the rear of the top housing. This cone does not 
appear in either of the photographs. It is mounted 
on the transverse shaft which shows the farthest 
to the rear of those whose bearings are seen on 
either side of the housing. From here the motion 
is transferred to the right and left-hand spindles 
at the front of the housing by a train of gearing 
which can be easily traced in the halftones and the 
line cut. As may be seen in Figs. 1 and 38, the left- 
hand, or main spindle, is driven by a herringbone 
train, while the other is similarly driven by spur 
gears, the main burden of the driving being im- 
posed on the left-hand train, as will be seen by 
examining the arbor driving mechanism. The cut- 
ter arbor is provided with tongues at either end, 
which fit in the corresponding grooves in the two 
eutter spindles. Bolts passing through the cutter 
spindles enter holes tapped in the end of the arbor. When 
these bolts are drawn up the two spindles and the arbor form 
a solid continuous spindle. This construction may be under- 
stood by studying Fig. 2 and the two halftones. In removing 
the arbor the bolts are loosened and the arbor is drawn out 
toward the front. All of the gears shcewn are provided with 
guards which have been removed in taking the photograph in 
order that the drive may be more easily understood. 
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Fig. 2. Spindle Driving Mechanism of the Walcott RackCutter. 


As shown in Fig. 3, the feeding mechanism is driven by a 
pair of four-step cones, of which the driver is connected by a 
swinging train of gears to a shaft in the spindle driving train. 
A reach rod whose length is adjustable by means of a turn- 
bolt is provided to keep the belt tight. The push pin shown 
at the left of the cone in the knee controls a change of feed 
so that, with the cones, eight different rates are provided in 
all. Suitable clutches and gearing located within the knee 
and operated by adjustable dogs provide for a slow forward 
feed and a quick return after the cutting has been completed. 
As the forward feed again commences, the work is indexed, 
thus being automatic in all its actions. The indexing mech- 
anism is driven by a separate quarter turned belt from the 
countershaft; the driving pulley is shown near the base of 
the machine in Fig. 1. Two sets of change gears are provid- 
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ed; the one on the longitudinal feed screw cf the table is 
changed to suit the pitch of the rack being cut, while another 
set mounted at the front of the mechanism is changed to 
agree with the number of teeth being cut at one time. If, for 
instance, four 6-pitch teeth are being cut at one time the 
gears at the front will be set for four teeth 
while those on the screw will be set for 
6-pitch. The indexing mechanism is oper- 
ated entirely by positive clutches and 
gears, there being no friction slip to get 
out of adjustment and consumed power. 
For centering a cutter in a tooth space 
already cut, the index gear on the longi-: 
tudinal screw is mounted on a friction 
bearing, which can be tightened by means 
of the nut shown. With the nut loosened 
the table may be set at any required point 
to bring the cutter and tooth studs to the 
proper position. The. gear is then tight- 
ened and the indexing proceeds. 

A dog at the front of the table operates 
a lever which trips a chain on the left side 
of the machine, not plainly shown in the 
cuts. This’ chain is connected with the 
countershaft, as was before mentioned, and 
stops the machine when any desired posi- 
tion on the rack has been reached by the 
cutter. The base of the machine is formed 
to act as an oil tank and is provided with 
an oil pump. Suitable arrangements are 
provided for distributing the oil over the 
cutters and for returning it to the tank. 
The net weight of the machine is a little 
over 5,000 pounds. 

ok * * 
OBITUARY. 

Dwight Slate, president of the Dwight 
Slate Machine Company, Hartford, Conn., 
died July 31 at his home in that city. He was born May 29, 
1816. Mr. Slate was the inventor of the lathe taper attach- 
ment and the sensitive drill press and other improvements 
of machine tools. An extended biographical sketch of Mr. 
Slate, with portrait, appeared in the July issue. 


Daniel B. Wesson, of the well-known firm of revolver man- 
ufacturers, Smith & Wesson, died at his home in Springfield, 
Mass., August 4. Mr. Wesson was born in Worcester, Mass., 
in 1825. He was closely identified with the early improve- 
ment of firearms and is credited with the invention of the 
metallic case ammunition now universally used in all breech- 
loading small arms, but this is disputed, the invention being 
claimed by some as that of C. D. Leet of Springfield, Mass. 
The firm of Smith & Wesson had its inception in 1852 at Nor- 
Wich, Conn., but the manufacture of revolvers did not begin 
in Springfield until 1857. Tne outbreak of the Civil War 
gave a great impetus to the business and it became very suc- 


cessful. 
* * * 


PERSONAL. 

Frederick Hitchcock, of Meriden, Conn., has been made 
principal of the Manual Training School of New London, 
Conn. 

Redfield Allen, for the past five years chief draftsman of 
the engineering department of the Fore River Shipbuilding 
Co., has resigned. 


John W. Pilling, formerly of Waterbury, Conn., has been 
appointed assistant superintendent of the mill department of 
the Seymour Mfg. Co., Seymour, Conn. 


H. J. Bachmann, a frequent contributor to MAcHINERY, has 
severed his connection with the Mergenthaler Linotype Co. 
and has accepted a position as superintendent of the Aiton 
Mfg. Co., of New York City. 


H. A. Sedgewick, for several years superintendent of Gay & 
Ward, Inc., Athol, Mass., and later connected with the Union 
Twist Drill Co., successor of the above firm, has resigned his 
position to become superintendent of Madison-Kipp Lubricator 
Co., Madison, Wis. 


September, 1906. 


FRESH FROM THE PRESS. 


THr ANALYSIS AND SOFTENING OF BOILER FEED-wATHR. By Edmund 
and Fritz Wehrenfennig, Translated from the German by D. W. 
Patterson. 290 pages, 6 by 9 inches, and 171 cuts. Published by 
John Wiley & Sons, New York. Price $4.00. j 

This book in review is of the second edition, and is, perhaps, the 
most valuable treatise on the subject of boiler feed water analysis and 


Fig. 3. Left Side View of Walcott Rack Cutter. 


softening now available in England—thanks to Mr. Patterson, the 
translator, who had found it invaluable in his work. Of the Wehren- 
fennigs, the first named is chief inspector of the Austrian North- 
western Railway in Vienna, and the second is an analytical chemist 
and director of factories in Hggenburg. By chapters the topics are as 
follows: Impurities in Feed-water; The Analysis of Water; Prepara- 
tion of the Necessary Chemicals for Water Analysis ; The Improvement 
of Water; Determination of the Amount of Reagents; Testing the 
Softening; The Removal of Precipitate from the Treated Water; The 
Accomplishment of Water Purification and the Separate Arrangements 
Therefor; Review of the Development of Water-purifying Plants; 
Critical Examination of Water-purifying Plants; Study Concerning the 
Installation of Water-purifying Plants; Report on Water-softening by 
the Society of German Railway Managers; Method of Tabulating Data. 
The book is.of special value to railway chemists and others having 
to do with purification of feed-water for locomotives. This subject is 
becoming a most important one in railway management, and we shall 
expect to see a great improvement in present American railway prac- 
tice in the near future. The book is cordially recommended to all 
interested. 


NEW TRADE LITERATURE. 


NaTionaL McwH. Toou Co., 208 Lawrence Street, Cincinnati, O. 
Latest pamphlets issued are The Verdict, being made up of letters of 
commendation of their key-seating tools; and Improved Speed Chang- 
ers, devoted to description of the new and distinctive features in the 
design of speed changers. 


WHITCOMB-BLAISDELL McuH. Toou Co., 184 Gold Street, Worcester, 
Mass. Catalogues of Patent Geared Head Lathes and Whitcomb 
Planers. The catalogues are arranged with a general description in 
the front, followed by alternate pages of description and illustration 
of the various types. 

THD AMBPRICAN LOCOMOTIVH Co., 111 Broadway, New York. Pamphlet 
reproducing a paper ‘‘Large Steam and Electric Locomotives” read 
before the New York Railroad Club by Mr. J. H. Muhlfeld, general 
superintendent of motive power of the Ealtimore & Ohio Railroad; 
together with abstracts from transactions by the members. The paper 
is a discussion of the relative merits of large steam and electric loco- 
motives, comparing the performances of the Mallet type articulated 
compound No. 2,400, built by the American Locomotive Co. for the 
Baltimore & Ohic Railroad, and the electric locomotive No. 7-8 built 
by the General Hlectric Co. for that road. Mr. Muhlfeld says that 
the results obtained by the articulated type of locomotive cannot be 
duplicated by other single units of steam, electric or internal combus- 
tion locomotives in use on American railroads to-day. 


MANUFACTURERS’ NOTES. 


Tup Barns Fore Co,, Indianapolis, Ind., are making a large addi- 
tion to their plant that will double their capacity. Most of the new 
machinery has been contracted for. 

Tue LINK BELT MACHINERY Co., Chicago, Ill., under its new name, 
the Link Belt Co., has purchased the plants and all other assets of 
its associate companies—the Link Belt Engineering Co., Philadelphia, 
Pa., and the Ewart Mfg. Co., Indianapolis, Ind. It will maintain the 
offices and operate the plants as now established. 

Mr. ARTHUR APPLETON has been made resident manager of the New 
York office, at 45 Broadway, of Pawling & Harnischfeger, Milwaukee, 
Wis., builders of traveling cranes, and will represent this firm’s in- 
terests in and about New York City, the New England States and 
Wastern Canada. Mr. Appleton was formerly associated with William 
Sellers & Co., Philadelphia, for many years as traveling salesman. 
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ADRIATIC TYPE FOUR-CYLINDER BALANCED COMPOUND LOCO- 
MOTIVE OF THE ITALIAN STATE RAILWAYS. 


ITS OBJECTS, CONSTRUCTION, OPERATION AND ECONOMICAL RESULTS. 


CHARLES R KING. 


The Adriatic or Meridionli Railways of Italy have ceded to 
the State all their locomotives and plans for new types of 
machines—the whole of which will henceforth become the 
standard practice of the Italian State Railways. In the future 
all the high-powered locomotives of the Italian State Railways 
will be modeled after the very interesting engine described 


driving wheels and this, with the restricted constructive gage 
of Italy, would have been impracticable. An incidental ad- 
vantage was the placing of the footplate over the pilot truck 
where the view of the road is as perfect as from the cab of 
an electric locomotive, and this is, consequently, a great 
boon to the engineer in sighting signals at all times from 


Fig. 1. The Adriatic Type Four-cylinder Balanced Compound Locomotive. 


in this article. The Adriatic four-cylinder balanced compound 
locomotive will be perpetuated in all the large machines 
planned or in construction for various services—express, pas- 
senger, fast freight, mountain and ordinary freight, with but 
slight variations affecting the machine as a whole—. e., the 
extensive adoption of single-bearing axles in place of four- 
wheeled trucks. . 

The principal feature of these locomotives is the disSym- 
metric arrangement of the four cylinders, the high-pressure 
being all to one side, with a single piston-valve, and the low- 


any position on the footplate, even when traversing certain 
curves which with the ordinary arrangement would cause the 
boiler to block out the view of the road on his side of the 
engine. With this arrangement any boiler whatever might 
have a flat-topped firebox completely filling the constructive 
gage to its utmost limits and entirely blocking out all view 
over and around it without in the least affecting the engineer’s 
convenience. 

From Fig. 2 it will be seen that the engine is quite small 
even for the European Continent, but for the time being it is 
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Fig. 2. Diagram of Engine and Water Tank, Adriatic Type Engine. 


pressure all to the other side, with a single piston-valve. This 
arrangement permits any desired difference in the travel or 
timing of the two valves, and is equal, practically, to many 
engine designs with four valves and four valve mechanisms. 
The most evident peculiarity of the present locomotives is 
the reversal of the boiler on the frames. This was done in 
order to permit the use of a deep and wide firebox together 
with six connected wheels. Any other arrangement would 
have required the firebox to be lifted up over the top of the 


impossible to increase the size of the boiler, for the reason 
that the extreme limit weight per axle has already been 
reached, 7. e., 16 tons. It is, however, a remarkable engine 
not only for its unprecedented economy but also for its 
power. Take the engine and tender together with half the 
full load of fuel and water (99 tons), and compare this with 
the maximum load which it pulls in a very difficult express 
accommodation service (called ‘direct’ trains in Italy), 
which is 490 tons, and we will find that one ton of engine 
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pulls five tons of train at speeds of up to 54 miles per hour. 
It is very difficult to find authenticated cases of a similar pro- 
portion of 1 to 5. This figure might be touched by single 
expansion engines by reason of the lighter weight of these 
latter, but then the fuel consumption will differ widely, and 
therefore the comparison would not be just. 

The engine has one high-pressure and one low-pressure Ccy- 
linder inside the frame and one high-pressure and one low- 
pressure outside of the frame. Inside they are slightly in- 


Fig. 8. Cylinders and Valves, Adriatic Type Engine. 


clined (7 degrees), outside they are horizontal. The single 
piston-valve for each group of two cylinders is placed out- 
side in the same vertical axis as the outside cylinder on either 
side, and both valves have a horizontal alignment. The whole 
of the cylinders and valves are cast in two pieces bolted to- 
gether a little out of the center line of the machine, this 
being in order to give the low-pressure. inside cylinder a little 
more room. 

The high-pressure cylinders are connected with the low- 
pressure cylinders as follows: The receiver, a transversal 
pipe (R, Fig. 4), joins the middle of the high-pressure valve 
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Fig. 4. Diagrams of Cylinders, Adriatic Type Engine. 


chest with the back end of the low-pressure valve chest. (In 
this description the locomotive is always considered as ad- 
vancing with the firebox in front and the cylinders behind.) 
This receiver is protected against condensation by means 
of an enveloping pipe. The connection to the two high-pres- 
Sure cylinders is by direct steam ports to the inside cylin- 
ders, as shown in Fig. 5, and by crossed steam passages to 
the outside cylinder, as shown in Fig, 6. The opposite end 
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of each cylinder is, it will be seen, in constant communica- 
tion with that of its fellow, and the pressure operating 
against their two pistons must, as a consequence, be precisely 
the same. 

For constructional reasons it was desirable to avoid crossed 
passages on the low-pressure side. Double-ported valves with 
double type piston-valves are employed, as shown in Fig. 7. 
The exhaust passes around the body of the valve which it 
serves to protect against condensation. The spaces A are all 
open to the exhaust to the smokestack. The action of the valve 
is plainly indicated on the cut. The connection by which the 
opposite ends of the cylinders are maintained in constant 
communication with that end of the valve chest from which 
the fellow cylinder is served, is a small tube fitted outside 
the cylinder and beneath the clothing. The two tubes are not 
visible in any of the cuts. Through them the steam pressure 
at the opposite ends of the cylinders is assured equality at 
all times. 

The cylinders of these engines have a ratio of volume high- 
pressure and low-pressure of only 1:2.7, or, inversely, the high- 
pressure cylinder volume is 37 per cent of that of the low- 
pressure, which is somewhat higher than the 34 and even 33 
per cent common in the most recent continental practice (i. é., 
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Fig. 5. Section of High-pressure Vaive, Adriatic Type Engine. 


1:2.9 and 1:3). In the Adriatic engines the working pressure 
is, however, only 201.3 pounds. As usual where the ratio of 
cylinder volumes is somewhat low, the low-pressure valve 
motion is set to give a cut-off 20 per cent larger than the 
degree of admission allowed by the high-pressure valve mo- 
tion. 

As a general rule, for high speeds the minimum cut-off 
advisable is fixed at 35 per cent for the high-pressure and 
corresponding to about 42 per cent for the low-pressure 
cylinders. For reducing the work of the machine, rather 
than reducing the valve travel below 35 per cent of piston 
stroke, it is preferred to operate with the throttle. This 
refers to the most recent practice. In the earlier engines of 
his type, before the engineman had been thoroughly broken to 
compound workings, it was usual to haul the heaviest trains 
with 15 per cent admission on the level, and from 25 per cent 
up to 30 per cent admission on heavy grades. Many hundreds 
of miles on various railway sections were traveled by the 
writer with the engines working in this manner, disapproved 
by the traveling inspectors, and yet the locomotives in every 
case proved remarkably economical and to possess an extra- 
ordinary capacity for hauling heavy loads at speed. The 
medium admission of 20 per cent (+ 24 per cent in the low 
pressure) corresponded to an expansion at the point of re- 
lease nearly 21 times the initial volume, and this excessive 
lamination undoubtedly militated against the best efficiency of 
the machines. This practice has now been changed. At pres- 
ent, with a train-load behind the tender of 450 metric tons 
(say 490 U. S. tons) and at full speed, the rule is to work 
between the extreme limits of 35 per cent and 50 per cent 
according to the grade. On the level in ascending light grades, 
40 per cent is now customary. This, with 48 per cent in the 
low-pressure valves, corresponds to a total admission for the 
two cylinders of about one-fifth, or, 40 per cent X 48 per cent 
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= 19.2 per cent, say, 20 per cent. On heavy gradients the 
50 per cent (high pressure) admission equals 50 per cent * 60 
per cent (low pressure) = 30 per cent, or an admission of 
11-10, and an expansion of 9-10 of the total volume of the 
two cylinders. 

After tentative trials the clearance-volumes allowed in the 
cylinders have been fixed as follows: 15 per cent for the high 
pressure and 8 per cent for the low pressure. - Both piston 
valves are 10.4 inches diameter and have a steam lap of high 
pressure, 1.34 inch; low pressure, 0.9 inch, and a lead to ex- 
haust of high pressure, 0.078 inch, and low pressure, 0.118 


RAILWAY MACHINERY. 57 


by a glance at the diagram Fig. 8. It is for this reason that 
the starting valve has in this machine been made a con- 
stituent part of the throttle, and in such a way that a 
momentary admission of live steam to the receiver always 
takes place in starting the locomotive. Briefly described, this 
consists of a small double supplementary throttle valve on 
the back of the main throttle valve, and which, when the 
engineer pulls his lever, uncovers a port in the latter through 
which steam passes into a special conduit in the valve seat- 
ing which is in direct connection with the receiver. But the 
continued pull on the handle then raises the main valve and 
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Fig. 6. Section of Outside High-pressure Cylinder and Valve, Adriatic Type Engine. 


inch. Here it should be mentioned that the engines are de- 
signed for maximum speeds of 60 miles per hour and for 
loads of 460 tons in express service, 490 tons in fast freight 
service and 930 tons for special freight service; in all cases ex- 
clusive of the engine’s weight. The maximum tractive effort 
(theoretical) is 7.2 tons and the load under each driving tire 
16 tons, or 0.6 tons in excess of the regular limit allowed for 
the light Italian tracks. Sand has to be used liberally in 
starting trains. 

All the effort of the four cylinders is concentrated on one 
(the middle) connected axle which is of the Z crank-axle 
type and hollow. The inside cranks are arranged, as usual, 
in balanced compounds, at an angle of 90 degrees, the crank- 
pins outside forming an angle of almost 180 degrees with the 


at once interrupts the supplementary admission to the re- 
ceiver, which cannot take place again until the throttle is 
once more opened from its fully closed position. 

An interesting addition to these locomotives is the pivoting 
axle box, shown in Fig. 9. The object of the pivoting liner 
between the axle box and the frame guides is to permit the 
axle to oscillate freely about a theoretical longitudinal axis. 
With ordinary rigid flanges or cheeks to the axle boxes the 
unequal vertical displacements are absolutely opposed by the 
parallelism of all the parts effected. The axle seeks to de- 
scribe a circle, but the frame guides oppose this. The com- 
promise between the two resuits is diagonal wear on the 
upper and lower surfaces of the axle box flanges; grooving 
of the extremities of the journals and their bearings; fre- 
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nearest crank inside. As the inside cylinders (high pressure 
and low pressure) are inclined 7 degrees in order to allow 
the pistons to clear the rear axle, this angle is compensated 
by keying each outside pin so as to precede the two inside 
cranks by an advance (in the normal direction of running) 
of 173 degrees, as shown in the diagram, Fig. 8. 

As the machine always works compound, means are pro- 
vided for supplementing the steam in the receiver to enable 
the low-pressure cylinders to start the train whenever the 
two high-pressure cranks would be near dead center—a mat- 
ter of importance with the Adriatic system, as will be seen 


Forward Advance of Locomotive 
Fig. '7. Section of Outside Low-pressure Cylinder and Valve, Adriatic Type Engine. 


quent breakages of the brass bearing flanges, of the horn 
blocks or axle box guides, and also of the frame plates. The 
steady augmentation of these troubles is attributable to the 
greater weight of engines calling for increased dimensions in 
the length of journals and also in the width between the 
horn block faces, to the greater thickness of the frames and 
to the methods employed for increasing the rigidity of the 
frames, and also to the higher center of gravity now common, 
accompanied by the higher speeds of running. The usual 
remedy for these inconveniences has been a resort to greatly 
increased dimensions, thus abating the frequency of breakage, 
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but not eliminating it entirely. The obvious practical solu- 
tion is a hinge, just as we find in side rods. This hinge or 
pivot is very simply effected by means of liners interposed 
between the forward and rearward faces of the axle box. 
_ These liners are parallel in width, except at mid-length, where 
there is a flat circular portion which fits into a corresponding 
flat circular recess in the axle-box face. The recesses in the 
axle box which correspond to the parallel portion of the liner 
are fan-shaped, thus allowing the latter free play to revolve 
within certain limits. The liners carry the flanges embracing 


the horn blocks or guides, and they merely take the place of 
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Fig. 8. Diagram of Cylinders and Piston Action, Adriatic Type Engine. 


the liners or rubbing blocks that are used on many railways 
in place of the usual screw wedges for taking up the wear 
between the axle boxes and their guides. The arrangement 
eliminates all strain, stress and the wear due to non-parallel 
movement of the axle even on curves of the shortest radius 
at fast speed, or on poorly maintained track inducing trans- 
verse rolling, while a closer and more regular contact of all 
parts is maintained through the elimination of wear and the 
play caused thereby. The shocks upon entering curves are 
reduced while the speed may be increased rather above the 
usual limits at such parts of the road, and on the other hand 
heating of axle boxes is decreased in very many instances. 
About 2,000 such boxes are now in use, 
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Fig. 9. Pivoting Liner and Axle Box, Adriatic Type Engine. 


The boiler construction of this locomotive presents few de- 
tails that will interest American engineers. Its reversal, end- 
for-end, introduces no novelty of operation that has not been 
already common to thousands of suburban locomotives run- 
ning with the firebox in front. Tank locomotives, 4-6-4, run- 
ning firebox in front, differ very little in operation from the 
Italian express locomotives here described. The same ordi- 
nary care is required in both with regard to the lowered level 
of water over the firebox crown in ascending gradients, but 
this is a matter of habit. Likewise the same attention is re- 
quired to avoid cold air currents on the flue sheet either from 
a thin fire immediately against it, or from a prolonged open- 
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ing of the firebox. These locomotives are provided with fire- 
hole deflectors directing the air current downwards below the 
brick arch, and the introduction of air on top of the fire by 
means of slightly opening the door is recommended for a few 
minutes’ interval after firing, in order to consume the smoke. 
This is only allowable with a fairly well filled grate. The 
grate is flat and the coal is laid on in the form of a saucer, 
tilting slightly downward beneath the brick arch. 

With these ordinary precautions the reversed boiler for ex- 
press service has proved itself to be much superior as a 
generator to the normal type of locomotive boiler working on 
the same roads. The coal bunker of three tons’ capacity is 
situated on the right-hand side, advancing. It occupies the 
space above that same side of the boiler in order to concen- 
trate the weight at the center line or axis, and most of the 
space on that side of the cab is also occupied by the de- 
scending fuel. There is also a Small bunker for one ton of 
briquettes under the front windows, also on the same side of 
the cab. Had the limit to the wheel loads. been of as little 
importance, as in America, the entire bunker could have been 
located beneath the forward windows, just as is usual with 
tank locomotives. 

Non-conducting substances, asbestos, etc., are not often used 
in Continental practice beneath the boiler clothing, but as- 
bestos is employed here, around the firebox only, to prevent 
radiation of heat. The cylinder water tank is always coupled 
behind the locomotive, which normally runs cab first. But to 
enable the engine to run chimney first in local work, switch- 
ing, etc., and at speeds not exceeding 40 miles per hour, the 
injector feed pipes from the tender are carried the whole 
length of the engine, one pair on either side, and each pair 
in connection with flexible couplings both at the back and at 
the front end of the locomotive. In switching the engine is 
uncoupled from, its tender, and in coupling up again either 
end of the engine may become the front end. 

The injectors in connection with the feed pipes are located 
beneath the cab. In the cab the arrangements are as follows: 
In the front left hand corner grouped about the engineer’s 
seat: Horizontal reversing wheel; vertical scale of the ex- 
pansion-gear fixed on front wall of cab; throttle lever over 
reversing wheel for engineer’s left hand grasp; whistle-pull, 
next to throttle lever; under engineer’s left hand, forward of 
the reversing wheel, two triple valves operating Westinghouse 
brakes on all the wheels of engine and tender. As there are 
two separate air reservoirs for the two brake cylinders, one 
for the driving wheels and one for the truck, there are cut- 
off cocks placed in the connecting pipes so that either set 
may be worked independently. The brake cylinders are both 
shown in Fig. 10. In addition there is a hand brake (fire- 
man’s) on the six connected wheels. On the bracket carrying 
the vertical reversing screw is placed the handle which op- 
erates the compressed-air sander, and the same bracket ecar- 
ries the sliding shield which cuts off the rays of light from 
the open firebox at night time. The lever operating the 
purge-cocks of the cylinders is placed conveniently near; the 
regular purging of four cylinder compounds with piston valves 
is of first importance. Previously this operation would some- 
times be interrupted by careful engineers in order to avoid 
scalding linemen, therefore the purge cocks now discharge 
into perforated mufflers, and save enginemen any concern in 
this score. To reduce the amount of condensation which oc- 
curs after the engine has been standing long in the stations, 
and which during the very severe cold of the Italian winter 
is necessarily considerable, the engineer simply sets his 
throttle over the starting valve port, thus passing steam for 
heating direct to the receiver and low pressure valves. The 
engineer can feel, by touch of the lever, the place of his 
throttle over the opening. This warming. up and subsequent 
purging might be made automatic by suitable connections 
with the throttle and reversing screw, but it has not, so far, 
been done with the engines of this class. 

The boilers steam best with water maintained at medium 
level, whether on the level or in mounting steep grades when, 
of course, the level falls rather rapidly aided by the upward 
inclination of the firebox. A very considerable control of the 
fire is exercised by means of the variable blast nozzle of 
double wing pattern, but in these engines its influence may 
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miles on a consumption, including lighting up and standing 
about, of 42.2 pounds per mile or of 40.4 pounds per hour 
actually consumed in working and while pulling an average 
net load of only 266 tons as compared with the 400 tons, 
which is the most economical load for these machines. Re- 
ducing the real miles to virtual miles (grade and curve duly 
computed), this consumption amounted to 144.2 pounds for 
each thousand ton-miles (the ton weight being that of the 
useful load hauled by the locomotive and which varies from 
170 to 420 tons), and calculations based upon these averages, 
and according to the various formulas of Barbier, Van Borries 
and Aspenall, show the consumption to be 2.92 pounds per 
H. P. hour at the driving wheels, and 2.67 pounds per indi- 
cated H. P. hour. Expressed thus merely in pounds of coal, 
the result may be without value unless the more important 
factor of coal value is given, consequently, the consumption 
accurately expressed was 21,000 B. T. U. per I. H. P. hour. 
The coal (Curdiff) has a thermal value averaging 7,900 B. 
T. U. per pound. In ordinary boilers it produced up to 7 
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Fig 11. End View, and Section through Low-pressure Cylinders 
Adriatic Type Engine. 


pounds of steam and in the reverse boilers up to 9 pounds 
of steam per pound of fuel. In the foregoing only the figures 
relating to a long period of regular service are given. In 
individual runs in the course of daily work (and not to be 
cited by the side of special trials where selected coal and all 
other conditions are arranged to favor the utmost efficiency) 
the writer has’ noticed a consumption of 45 pounds per real 
mile with a train behind tender varying from 400 to 413 
tons, or 115 pounds per thousand virtual ton miles, a result 
20 per cent more economical than those previously cited and 
upon which the horse-power fuel consumption is based. Under 
favorable conditions one H. P. hour, indicated, for 2.85 pounds 
(18,560 B. T. U.) is probably often realized in the older and 
less perfect locomotives of the type described. It is true 2.11 
pounds was realized with a Woolf-Mallet tandem compound 
(No. 101) on the South Eastern Railways of Russia in May, 
1892, but then that was during special trials. 
PRINCIPAL DIMENSIONS. 


High-pressure cylinders, diameter .............. 14% in. 
Low-pressure cylinders, diameter ............... 23% in. 
Pistonsstrokieueycwtacketel aes crete es seele Chek eteterhenetsts tet 251% in. 
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Wheels? (drivers) sdiameter......escne a. sce oe ere 6 ft. 356 in. 
Boiler spressire, (working ye. ce. teen c ens ee ee 201 lbs. 
Heating surface (inside), firebox................ 120.8 sq. ft. 
Heating surface (inside), tubes....... I. 2149.5 sq. ft. 
Heating surtace sGimside). total em meee) sks alee 2270-3. SQ, it. 
Grate. area mueicr eee Eee de ce so Site eesti el eso Pea 32.25 sq. ft. 
Weight under driving wheels (loaded).......... 48 tons 
Totaly weighty @loadedhi tee sit: cock ee mieieie rales: eee 77.5 tons 
Total sweightse (empty )itec... 2» © sete acieyets «o\< anseene 67.5 tons 


Bunker «capacity on locomotive.,.2.......-+ . see 4.4 tons 


Tender welzhtm(emptya ee = 2. sisters ne oo eee 17.5 tons 
WalORSCADACIRV a ermine teercieere acc coahe he etetece ier aiahe ena 22 tons 
Tender weigit, (loaded: es... cs «testes cc. orelk ss ae 39.5 tons 
Engine and tender weight (loaded)............. 117 tons 
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THE WALSCHAERTS VS. THE SPEPHENSON 
VALVE GHAR. 


The paper, “The Walschaerts Valve Gear as Applied to Lo- 
comotives,’ read by Mr. James Kennedy before the Septem- 
ber 21 meeting of the New York Railroad Club was produc- 
tive of an interesting. discussion. ‘The mechanical engineers 
of this country’s railways are apparently by no means ready 
to give up the Stephenson valve gear in favor of the Wal- 
schaerts, although it has certain conceded advantages. These 
are lightness, absence of large eccentrics, better frame brac- 
ings and, principally, accessibility, the whole gear being lo- 
cated outside of the driving wheels. Some of the speakers 
deplored the attacks on the Stephenson gear in the paper; 
they pointed out that it had done yeoman service for Ameri- 
can transportation and is still capable of handling a large 
part of our transportation work; no doubt it will continue to 
do so for a long time, notwithstanding the present agita- 
tion in favor of the Walschaerts gear. 

Mr. A. W. Gibbs submitted a written discussion which was 
enthusiastically in favor of the Walschaerts gear. Its intro- 
duction on the Pennsylvania R. R. dates from the importation 
of the DeGlehn balanced compound, imported from France 
and exhibited at the Louisiana Purchase Exposition. The 
Pennsylvania R. R. now has over 400 locomotives built or in 
process of construction with a Walschaerts gear, and the gen- | 
eral sentiment of both the mechanical engineering department 
and the engine runners is very much in favor of the new gear. 
This last speaks volumes, for the natural conservatism of 
locomotive runners is well-known, and unless the new gear is 
as good or better than the old form they would be likely to 
condemn it, being unfamiliar with it. So far as steam dis- 
tribution is concerned Mr. Gibbs stated that it has no advan- 
tage over the Stephenson gear and that all its advantages 
are purely mechanical, being principally those of accessibility 
and avoidance of large eccentrics between the wheels. 

Mr. Angus Sinclair referred to the fact that the Pennsyl- 
vania R. R. a number of years ago built a locomotive with 
the Joy gear, and he asked the question of Mr. Gibbs why it 
was that this gear had not been developed, in this country, 
believing as he did, that it has proven to be a very service- 
able gear in Great Britain, and is even simpler than the 
Walschaerts. Mr. Gibbs replied that his experience with this 
valve gear was quite unfortunate. It was found that the 
vertical deflection of the connecting-rod. when running at high 
speeds seriously distorted the action, the excess movement 
of link block being very pronounced, and the wear of the link 
and block was excessive. Again when rounding curves the ir- 
regular action of the gear was serious on account of one side 
of the locomotive being elevated more than the other relative 
to the wheels. This action is not particularly noticeable with 
the English type of locomotive, having, as a rule, inside cylin- 
ders which throw the valve gear near the center line of the 
engine; this reduces the distortion due to rounding curves 
and swaying generally. : 

The amount of lead allowed by the Pennsylvania R. R. so 
far on the Walschaerts type is approximately 5/16 inch, and 
this, of course, is constant in all positions of cut-off. This 
feature of constant lead was attacked by Mr. Quereau, who 
declared that it is a most serious matter for a locomotive 
which has to haul heavy trains at slow speeds at one time 
and run at high rates of speed at another to be deprived of 
the advantages of variable lead. It is obvious that at slow 
speeds constant lead means pre-admission of steam to the 
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cylinder, and consequent high back-pressure. With the Steph- 
enson gear the valves may be set so that there is no lead or 
even a negative lead in long cut-offs, and in the shorter cut- 
offs, used in running at higher speeds, ample lead is provided 
for the necessary cushioning effect. Not so with the Wal- 
schaerts gear; the lead must be selected for the average speed 
and any variation above or below is not as well- taken care 
of as with the Stephenson gear. Another drawback to the 
use of the Walschaerts gear at the present time is the matter 
of cost; it was alleged by Mr. Quereau that the builders de- 
mand about $1,000 more for this gear than for the regular 
equipment. 
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Total weight, engine and tender.. 
Cylinder diameters 


503,000 pounds. 
211% and 33 inches. 


Piston Stroke sya sees ad ot tees 32 inches. 
Loa, DEGSEUTOM tele nine ce ate 200 pounds. 
Driving wheels, diameter ........ 55 inches. 


Wheel base of each driver section, 10 feet; total wheel base of 
engine, 44 feet 10 inches; engine and tender, 73 feet 
2% inches. 

Tubes, number, 441; diameter, 214 inches; length, 21 feet. 
Heating surface, firebox, 225 square feet; tubes, 5,433. square 
feet; total, 5,658 square feet; grate area, 78 square feet. 

Tractive power, 71,600 pounds. 
The engines are designed to pass a 10-degree curve. 


Great Northern Railway Mallet Compound Locomotive. 


GREAT NORTHERN RAILWAY MALLET COM- 
POUND LOCOMOTIVE. 


The Mallet 12-driver articulated compound locomotive shown 
in the accompanying cut is one of five recently built by the 
Baldwin Locomotive Works for the Great Northern Railway. 
It differs from the Baltimore & Ohio articulated compound 
locomotive described in Ramway Macuinery, July, 1904, in 
that two-wheel leading and trailing trucks are provided, thus 
the weight is not carried entirely on the drivers, 41,000 pounds 
being distributed on the trucks. Its nomenclature by the 


NEW YORK CENTRAL LINES CONSOLIDATION 
LOCOMOTIVE. 

The accompanying half-tone shows one of twenty-five con- 
solidation locomotives recently built by the Brooks Works of 
the American Locomotive Co. for the New York Central Lines. 
Its design is substantially the same as that of the previous 
locomotives of this type built for the New York Central, Lake 
Shore & Michigan Southern, Big Four, and Indiana Harbor 
lines. The total weight of the engine, however, is somewhat 
greater than those previously built, due to slight changes in 


New York Central Lines Consolidation Locomotive. 


Whyte system in 2—6—6—2. Balanced slide valves are used 
on both the high- and low-pressure cylinders; the valve gear is 
the Walschaerts. The tender carries 13 tons coal and 8,000 
gallons water. Following are some of the principal dimen- 
sions: 

316,000 pounds. 

19,000 pounds. 


22,000 pounds. 
357,000 pounds. 


WELT KOMmdrl VOL Site) elecns fie apo.» © re 
WiGie GO Nest LOM Gait Che. seis s'slsis 2,4 
Weight on trailing truck......... 
AMAEN TRACE, << 3 Goin eG ORS AIGIGE Pear 


the construction, such as the use of cast-steel bumpers, etc. 
The design is of interest inasmuch as it illustrates what is 
now practically the standard 2—8—0 class adopted by the 
New York Central lines and represents a very large number 
of locomotives. This order was equipped with the latest type 
of Walschaerts valve gear, which embodies some improve- 
ments, being the result of recent experiences with this gear 
as applied to large locomotives. The following are the princi- 
pal dimensions, etc.: 
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General Specifications, New York Central Lines Consolidation 
Locomotive 2—8—0O. 


Cylinder: Type, simple piston valve; diameter, 23 inches; 
stroke, 32 inches; piston rod diameter, 4 inches; piston 
packing, Dunbar; valves; type, piston; diameter, 14 inches; 
travel, 5% ixches; steam lap, 11% inch; clearance, 0 
inches; setting, 17-64 inch lead. 

Gage, 4 feet 814 inches, wheel base, driving 17 feet 6 inches; 
rigid, 17 feet 6 inches; total, 26 feet 5 inches; total engine 
and tender, 60 feet 914 inches. 

Weight in working order, 232,500 pounds; on drivers, 207,000 
pounds; engine and tender, 382,100 pounds; tractive 
power, 45,677 pounds. 

Axles, driving journals, main 10 x 12 inches; others, 914 x12 
inches; engine truck journals, diameter 6 inches, length 
12 inches; tender truck journals, diameter 514 inches, 
length 10 inches. 

Boxes, driving, cast steel; others, cast steel. 

Boiler, type, radial-stayed straight top; outside diameter first 
ring, 815g inches; working pressure, 200 pounds; fuel, 
bituminous coal. 

Heating surface, tubes, 3,492.18 square feet; firebox, 185.64 
square feet; arch tubes, 27.41 square feet; total, 3,705.23 
square feet. 

Firebox, type, wide; length, 108% inches; width, 7514. inches. 

Grate area, 56.5 square feet; style grate, rocking. 

Thickness of crown, %4 inch; tube sheets, 4% inch; sides, % 
inch; back, % inch. 

Water space, front, 414 inches; sides, 414\"inches; back, 414 
inches. 

Crown staying, radial 1% inch. 

Tubes, material, steel to New York Central specifications; 
number, 446; diameter, 2 inches; length, 15 feet 14 inch; 
case wie BD WG 

Exhaust pipe, single. 

Smokestack, diameter, 20 inches; top above rail 14 feet 9% 
inches. 

Brake, driver, Westinghouse-American; tender, Westinghouse; 
air signal, Westinghouse; air pump, ll-inch Westing- 
house; reservoir, 1814 x 120 inches. 

Tender, frame, 13-inch channel steel; style, water bottom; 
capacity, 7,500 gallons; fuel capacity, 12 tons. 

Wheels, driving, diameter outside tire, 63 inches; wheel center 
diameter, 56 inches; material, cast steel; engine truck 
diameter, 33 inches; kind, National No. 3; tender brake 
wheels, diameter, 33 inches; kind Paige plate steel tired. 

Engine truck, two-wheeled three-point suspension. 
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LOCOMOTIVE EXHAUST DEFLECTOR. 


The accompanying cut shows the principle of a new inven- 
tion, the object of which is to prevent smoke and steam from 
the chimney of a locomotive settling on the cab windows, 


to 
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Locomotive Exhaust Deflector. 


thus obstructing the view of the engineer. An opening is 
provided at a through which the air will be pressed in with 
great force when the locomotive is in motion; the air passes 
around the chimmey and up at the rear side at b where it will 
force the smoke and steam upward. According to the Rail- 
road Gazette, from which the cut is taken, the device has been 
applied to locomotives on the Great Northern Railway of 
England. 
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CAR AXLE ROLLER BEARINGS. 


The accompanying photograph shows a pile of 126 railway 
roller bearings for 31% x 5-inch car axles. These were made 
by the Bantam Anti-Friction Co., Bantam, Conn., and are 
mostly used upon plantation and industrial railways, espe- 
cially in Cuba and the South. The present status of railway 
bearings for car axles is in a rather unsatisfactory condition, 
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Car Axle Roller Bearings. 


as the design of the M. C. B. car box, truck, pedestal jaws, 
etc., forbid the use of any practicable type of roller axle 
bearings. Until something can be done to modify the present 


standard designs the use of roller bearings for railway cars’ 


will probably in general be limited to use on private equip- 


ment. 


* * 


The growth of the use of the Pullman sleeping car is one 
of those developments which scarcely could have been pre- 


dicted by any one who was.in a position, say forty years ago, 


to know something of the probable improvement in railroad 
transportation. In the early days the sleeping Gar was re- 
garded as a pure luxury to be patronized only by the very 
wealthy or the recklessly improvident. Now the use of the 
Pullman sleeping car by the business man is a matter of 
economy, inasmuch as it is a great saver of time. It enables 
him to travel say 400 or 500 miles in a night and arrive at 
his destination in fairly good shape for a day’s business. The 
following night he can return to his home and take up his 
duties with the interruption of only one business day and 
without the tiresome monotony of riding in day coaches and 
practically wasting two or three days. extra time, besides the 
expense of hotel bills. This, of course, is telling what is 
already well known to every one conversant with common 
business practice, but it is a very good example of the sur- 
prising changes wrought by what are at first regarded as 
luxuries, and which become business necessities. In other 
words many of the luxuries of one generation become the 


necessities of the next. 
* * + 


According to an article in a recent issue of the Railroad 
Gazette, the Pennsylvania Railroad was probably the last 
American railroad to adopt the Stephenson link motion. 
This slowness to adopt an improved valve motion is attribut- 
ed to the well-known opposition of M. W. Baldwin, who was 
not favorable to this form of valve gear. Consequently the 
Pennsylvania Railroad experimented with a great many varie- 
ties of gears, fifteen of which are illustrated and described and 
none of which at all compare with the Stephenson gear in 
simplicity and effectiveness. 


——————— 
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A SOUTHERN MACHINE REPAIR SHOP. 


A country machine repair shop is generally of interest to 
the mechanic; it is a place where ingenuity, enterprise and 
resource are commonly developed to an extent seldom met 
with in much more pretentious manufacturing shops. The 
work that comes to it is generally of an emergency nature 
requiring instant decision and quick action. Its motto is, 
or should be, “get there, and do it quick.’ Instructions from 
owners are usually indefinite and vague, their principal con- 
sideration being limiting the cost and the time. Usually there 
is no precedent, but if the work is not satisfactory there will 
always be a hereafter. An engine, for example, must be made 
to run a few weeks longer; it needs a thorough overhauling, 
or what is more likely, relegation to the scrap heap, but the 
proprietor can spare neither the time nor money at the pres- 
ent for thorough repair or replacement. The present machine 
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satisfied there except when the engine and boiler were in 
operation. He entered the repair shops of the Western & Atlan- 
tic R. R. as an apprentice and stayed there five years. Then 
with his savings he equipped his first machine shop, which was 
built back on the old home farm, adjoining the gin house. The 
boiler and engine which used to run the gin furnished the 
power to run the shop. The first tool equipment consisted of 
of a 16-inch by 8-fcot bed Perkins lathe, and a 10-inch crank 
shaper, a small drill press, a grindstone, together with such 
small tools as he could afford to buy, including stocks and 
dies for threading pipe, screw plate, taps and dies, etc. 
The building of a shop in the heart of the “piney woods” 
fourteen miles from a railroad was ‘“‘a seven-day wonder” and 
everyone, without exception, predicted failure, but the pro- 
prietor was not ambitious beyond what he could clearly see, 
and he saw the chance to build up a good business with perse- 
verance and first-class work. This has always been his 


Fig. 1. 


must be made to run somehow, and that somehow is up to 
the repair man. Long hours and undesirable work are the 
rule, but the work nevertheless has its compensations to those 
who love it. 

Down South in Dickey, Ga., is one of these repair shops, 
typical in meeting all the demands of the country round about, 
having the reputation for first-class work and unique in hav- 
ing for one of its principal all-around mechanics a womun of 
resource and mechanical ability equal to almost any emer- 
gency. The shop is that of Mr. Eugene P. Parkins, and his 
wife is his principal helper. Mr. Parkins was born in Cham- 
paign, Ill., forty years ago; his father moved to Atlanta, Ga., 
when he was but a lad. In 1879 his father bought a planta- 
tion in the southwestern part of the State, and moved there 
with his family. Among other improvements which he made 
was the installation of a cotton gin, driven by a small engine 
and boiler. In 1883 the son left the farm, for he was never 


A Southern Machine Shop; All Hands at Work; Mrs. Parkins Turning a Piston Rod 


hobby—the turning out of first-class work. When the shop 
was first built the people in this section of the country had 
to send their work to Macon, over 100 miles distant, or to 
Montgomery, equally as far. Hence the shop was a great 
boon to the locality. There were innumerable cotton gins and 
saw mills in the locality and the owners of these soon learned 
the road “to Parkins.” 

As time passed Mr. Parkins saw the need of more tools 
and larger machinery, which were added from time to time 
as his business warranted the expenditure. The shop really 
built and equipped itself from the very start, all the machin- 
ery having been purchased from the earnings. In 1891 Mr. 
Parkins married a young lady in Washington, D. C., who at 
that time was stenographer, typewriter, bookkeeper, etc., to 
one of the prominent business men of that city, a man who 
afterward was one of the commissioners of the District of 
Columbia. Soon after his marriage, Mr. Parkins built a new 
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and larger shop and his dwelling house was attached. In fact, 
the shop and home are under one roof. This proved to be a 
most satisfactory arrangement, because Mrs. Parkins now 
spends a large part of her time in the shop as a general all- 
around helper to her husband. At first she would take her 
sewing to the shop for “company’s sake.” Then, having a 
natural taste for the intricacies of machinery, she became in- 
terested in the work and would often take hold and do some 
simple job. Now she is a full-fledged machinist and carries 
on the work in her husband’s absence. In fact, last summer 
she ran the shop every day for three months, doing all the 
work as it was brought, with the assistance of an apprentice 
and her son, and she has never had to turn away a piece of 
work yet because she did not know how to do it. The gen- 
eral class of work which comes to the shop is principally 
engine repairs. The work in which she particularly excels is 
the reboring of cylinders, making new pistons complete, in- 
cluding head rod and rings, planing and fitting rod brasses, 
planing valve seats, repairing injectors, etc. Many of these 
jobs are done from start to finish without any assistance 
whatever from Mr. Parkins, and, in fact, many of them he 
never sees from the time they come into the shop until they 


Fig. 2. The Boiler and the “Fireman.” 


leave, ready for business. The normal shop force consists 
of Mr. and Mrs. Parkins, a 16-year-old apprentice, and her 
seven-year-old son, who is the fireman, 

After Mr. Parkins had been in business a year or two he 
found that he must learn boilermaking as an extra trade, for 
he was frequently called upon to repair boilers as well as 
engines. At first he would send to Macon for a regular boiler- 
maker to do the work, but by watching the work and help- 
ing under directions he soon “caught on” to the principles 
involved, and then it was only experience and practice that 
were required. To-day he is a competent boilermaker, able to 
do all the repair work of this kind that comes his way. He 
keeps in stock boiler steel for patches, patch bolts, all sizes 
of rivets, and all boiler tools, such.as flue expanders, staybolt 
taps, patch-bolt taps, and, in fact, any tool or chisel necessary 
for turning out a first-class job. 

The present equipment of the shop consists of a Hamilton 
lathe, 26-inch swing by 16-foot bed, with quick-change gear 
screw ‘cutting attachment; the small Perkins lathe before 
mentioned, which “built the shop”; a 32-inch Steptoe gear 
shaper; a 30-inch drill press, with power feed; emery grinder 


MACHINERY. 


October, 1906. 


with two wheels, wet and dry; and a power hack-saw. Be- 
sides, there is a splendid equipment of all small tools neces- 
sary to turn out strictly first-class work, such as drills, ream- 
ers, taps, screw-plates, files, chisels, dies for threading pipe 
up to 3 inches, the larger threads being cut in the lathe. All 
lathe and shop tools are of the inserted cutter type, the old 
forged type having been discarded long ago. 
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Fig.3. Another View of the Shop. Note the Business-like Attitude of the © 


Lady Machinist. 


An important branch of the business is the repairing of 
inspirators and injectors, the Hancock and Penberthy instru- 
ments being the favorite boiler feeders in that section. A full 
line of repairs is kept in stock for each of the above-mentioned 
types, besides reamers and other tools for reseating worn 
valve seats and putting them into working order as good as 
when new. This work is almost entirely attended to by the 
lady machinist. : 

A few years ago a railroad was built within six miles 
of the shop, which opened up the surrounding country to a 
great extent, and work is now brought to the Parkins shop 
from miles around, coming in many cases from railroad towns 
where it could be shipped direct to machine shops in the 
larger towns, but the common saying is: “The people want a 
Parkins job.” : 

Water is furnished for the boiler from a well about 60 feet 
deep, the water being pumped into a steel tank 6 feet in 
diameter and 10 feet high, located on top of a 90-foot tower, by 
a Marsh deep well pump, 6-inch cylinder by 36-inch stroke. This 


Fig. 4, The Boiler needs a little Attention. 


tank also furnishes water for the house which, by the way, 
is fitted up with all modern city conveniences. Connected to 
the supply pipe from the tank is'100 feet of 2-inch fire hose, 
which gives first-class fire protection. The height of the tank 
insures a pressure which will throw a stream of water clear 
over any of the buildings. 

Being so far from the base of supplies, the shop is obliged 
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to keep on hand a large stock of supplies, including many 
parts which the ordinary city shop would not carry; this 
stock includes, besides the usual supplies, many castings of 
the machinery used in the vicinity. 


* * 


The time when the territory for great engineering feats 
was limited to America and Hurope is past. Recent reports 


of the progress of the tremendous undertaking of the building 
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Fig. 5. Shipping a Repaired Job. 


of a railroad from Cairo to Cape Town indicate that the work 
is rapidly being carried to completion. Last June the north- 
ern branch had reached within 400 miles of the Victoria 
Falls, and of the southern branch 2,000 miles are already com- 
pleted. Between three or four thousand natives are regularly 
employed in the construction work. The last portion of 300 
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Fig. 6. The Home Part of the Shop and the Water Works. 


miles, with seven bridges of more than 50 feet span, was com- 
pleted in less than a year. From China is reported the com- 
pletion of an enormous railroad bridge over the Yellow River, 
said to be the greatest undertaking of modern engineering in 
that country. The bridge is about 10,000 feet long, and con- 
sists of 103 spans, each varying in length between 75 and 
110 feet. 
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TRACING, LETTERING AND MOUNTING.—2. 
I. G. BAYLEY. 


Tracing (Continued). 

Sectioning.—Sections are shown in several ways. For work- 
ing tracings line sectioning is far the better. Plates and sec- 
tions in wrought iron or steel work may be blackened, as 
shown in Fig. 7. A narrow white space should be left be- 
tween two pieces, as shown. 

A pretty way of showing sections, especially in the case of 
show tracings, is to represent the various metals, woods, etc., 
by broken and full lines shown in Fig. 8. The examples are 
standard, although in case there should be any doubt as to 
whether they will be generally understood it would be well 
to make a small note to one side, naming the metal. 

A neat little tool for section lining is easily made from a 
slip of wood a little thicker than the triangle or set square 
used by the draftsman, illustrated in Fig. 9. The notch cut 
in one side is a little longer than the side of the triangle. 
Resting the thumb upon the T-square, the first finger upon the 
sectioner and the second finger (all of the left hand) upon the 
triangle, they are alternately slipped along each time a line is 
drawn with the pen. With a little practice, sectioning can be 
done quicker than by using a triangle and T-square only, 
trusting to the eye for correct spacing. Section lining done 
this way looks very neat and even. Another section liner 
shown in Fig. 10 can be made to fit triangles having a recess 
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Fig. 8. 


Views in section are sometimes colored, generally on the 
back, turning the tracing over and tacking it down again; or 
where there is much coloring to be done the tracing should 
be mounted as described under that head at the end of this 
article; otherwise the color will cause the tracing to buckle, 
giving it a very untidy appearance. Having stretched the 
tracing, you can be mixing the colors while it thoroughly 
dries. The colors should be rather thin and to make them run 
evenly a little prepared ox-gall should be mixed in well with 
them. This should not be omitted or the colors will present a 
very smudgy appearance. Some draftsmen use a small piece 
of soap in place of the ox-gall. 

By trying the colors upon a scrap piece of tracing cloth or 
paper and turning it over, the proper shade may be obtained. 

Following is a list of representative colors used in many 
offices: 


Cast HE OM Havarsieee tite enseots crcuetondite = ene Payne’s gray. 

AiROUEM OE GAO herr eid AS oye ote Prussian blue. 

SCSI Pe tarege vocataset ay ata e cueen a ebaues Co aamel ses on Crimson lake and small 
quantity of blue. 

BASSO feos PSA eae eraaera el css Yellow. 

Gop Dp Grete cetera rescuer ate eve) ain oes raise Crimson lake and yellow. 

BriGhae ei tvekaitnacae Gita a etter Crimson lake. 

WOO Ring at see riotehanc sete leteuepialers Burnt sienna. 

Bar tlincec- <5 cic whence ha aa wate ane Daubs of ink, Payne’s 
gray, etc. 


In the absence of Payne’s gray a pale wash of India ink in 
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which has been mixed a little Prussian blue may be substi- 
tuted. 

Very neat sectioning can be made with crayons, toning them 
down with a soft rubber. 

Dimensions and Center Lines——Working tracings should 
have the dimension lines, center lines and all lines black ink, 
the idea being to make a neat, distinct tracing for use only, 
whereas a show or estimate tracing should be made with 
greater care. It is a well-known fact that many contracts 
have been awarded on the merits of a well-executed piece of 
work by the draftsman. The time and expense spent upon 
making a neat show tracing is never lost. Make the center 


lines of red ink or color, a fine long dash and dot line; the 
dimension lines one continuous line broken only where the 
See Fig. 11. 


figures come. 


BER Fig.i0 

Border and Cutting-Off Lines—Simple as these may seem, 
yet many well-executed tracings have been spoiled by either 
neglecting a border line or making a very poor one. A one- 
line border is ‘perhaps the best and its thickness should match 
the work in hand, together with the size of the sheet. There 
should be plenty of margin between the border line and the 


cL 


| Fig.l6 
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work. A fancy border line may be put around estimate or 
show tracings, of which a few samples are given in Fig. 12. 

The cutting-off line should not be too near the border line, 
say, from % inch to 1 inch. Nothing looks worse than to see 
a good tracing spoiled by cutting off within a quarter of an 
inch of the border line. Compare Figs. 13 and 14. The ini- 
tials of the draftsman and date tracing was made should not 
be emitted. 

Conclusion.—Attention to details is perhaps the true secret 
of making a neat tracing. No matter how trifling a detail 
may seem, it should be made as neatly as the rest of the work. 
Channels, angles, etc., in section should be made accurately. 
See Fig. 16. Don’t make them, as is so often done, like Fig. 15. 
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When tracing a blueprint the tracing should be tacked down 
with few tacks, as it will have to be lifted quite often to see 
the work distinctly; in fact, in many cases it would pay to 
make a drawing from the blueprint and trace it. 

Drawings which are faint or unfinished should by all 
means be made clear before attempting to trace them, thereby 
saving much patience, but in particular the eyesight. 

In tracing from another tracing, a clean sheet of white 
drawing paper underneath will make it stand out clearly. 

If the draftsman understands what he is tracing, the work 
will be much easier and he will not be likely to make so many 
mistakes as he would if tracing a number of meaningless 
lines. 

The tracing should be wiped down occasionally with a clean, 
dry duster or cloth. Cotton sleeves are sometimes used to 
protect the coat. A sponge-rubber or piece of bread may be 
used to clean a tracing, but if proper care has been taken, a 
tracing can be taken up as clean and neat as when tacked 
down. A creased soiled tracing shows a bad workman. In 
some Cffices it is the practice to sponge the tracings down with 
benzine. Waterproof ink must be used by all means if this 
plan is adopted.. When the tracing is complete, the draftsman 
should look over it carefully, trying to detect any errors, as all 
such count against him. The shop hands, as a rule, are only 
teo pleased to point out any trifling mistake coming from the 
drawing office. However, accuracy as well as neatness and 
quickness is desirable 


Lettering. 


No matter how neatly or carefully the working lines of a 
tracing are made, if the lettering and figures are not up to 
the mark, the tracing will leok poor in every sense of the 
word. 

The young draftsman should, therefore, take especial care 
to get into a neat way of lettering and should devote a little 
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of his spare time each day to this end if he wishes to excel 
as a neat draftsman. Neat letterers are in demand and are 
always sure of a position. Many cases have come to the 
writer’s notice where a good letterer has been employed in 
his spare time to put on the figures and letters of other men’s 
work, and although a poor tracing can be improved by neat 
lettering, to excel in both should be everyone’s desire. 

A good instruction book on this subject is difficult to find. 
Most alphabet books are ridiculous in the extreme; it would 
take longer to make the letters they describe than the whole 
tracing. The tracings would look tusienilicant in comparison 
with the wonderful lettering. 

The letters and figures must conform to the other wer 
neither should be more conspicuous than the other. For this 
reason it is preferable for each man to complete his own 
tracing. 

It is an easy matter to tell who made the various tracings 
in most drawing offices by the peculiar characteristics of each 
draftsman—this one by its poor lettering or that by a beauti- 
ful harmony of lines, letters and figures, the whole standing 
out in correct proportion, fine lines having small neat figur- 
ing, lettering, and arrow points to match, or heavy lines vice 
versa. 

Nothing looks more uniform, neater, or is quicker done 
than good, plain, one-line lettering, even for the titles, though 
perhaps a little display may be given to them, 

A few samples are here given. The small letters are for 
the general working parts of the tracings, notes, etc. Head- 
ings should be a little larger and the title, which will be 
referred to later, should be distinguished from the rest of the 
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work by using larger letters either blocked out or capital let- 
ters made with a heavier pen. 

Figures should be made plain and simple, without the use 
of flourish or tailpiece. Fractions should be made with one 
figure immediately over the other instead of to one side. The 
vertical system of figuring is preferable to the slanting, espe- 
cially with shop tracings. 
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made quite rapidly. They should afterwards be filled in or 
one edge of the letters made heavier, according to the nature 
of work in hand. Sloping letters can be made in the same 
way by using an adjustable-headed T-square or a special tri- 
angle made for that purpose. 

Stenciling—Sometimes headings, letters, figures and corner 
pieces are put on by means of stencil plates cut out of tin or 
copper sheets. A stiff, short stencil 
brush is used. The brush is moist- 
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Fig. 20. Examples of Lettering. 


For lettering, have plenty of black ink, but not too thick. 
The best kind of pen points are Esterbrook’s No. .333 or Gil- 
lot’s 303 for fine work. A heavier pen must be used for titles. 
' Make the letters and figures with one stroke of the pen; do 
not go over them again, but get the required thickness, even 
with titles, by bearing on the pen more. A pen can be tem- 
pered when new by holding it in a lighted match, though 
pressing it on the thumbnail is generally sufficient. 

Headings or Titles—The heading or title should be in a 
conspicuous place, and as far from anything which may tend 
to crowd it as possible. The bottom right-hand corner of the 
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‘Fig. 21. Examples of Lettering. 


sheet is a good place. A heading sometimes looks better with- 
out lines drawn underneath, as shown in Fig. 17. This is 
entirely optional, however; if lines are put under they should 
not be too close to the letters. 

Black letters are sometimes used, which can be made by 
drawing six pencil lines equally spaced, as shown in Fig. 18. 
The T-square and triangle are used and the letters can be 


any more. Particular attention is 
called to this, as here is where so 
many fail in making clean and clear 
stencil work; the brush should never 
be dipped into a saucer of ink, or the 
ink applied with a pen. 

The position for the title having 
been settled, pencil lines should be 
drawn on the cloth as a guide for the 
stenciling. Sometimes the title or 
heading is stenciled upon a spare 
piece of cloth or paper first, then 
slipped into place under the tracing 
and the stencil work done over it. 
This is a good plan, as the correct 
position may thus be obtained. If 
this is not done, the only way is to 
make a pencil tick mark after each 
letter to indicate the position of the 
next, as, of course, the stencil plate 
will hide all beneath it except the 
COO letter being stenciled. Then the 
. letters must each be filled in, as 

shown in the first two or three let- 
ters of Fig. 19. 

I-ven when the stencil guide referred to is made and slipped 
into place under the tracing cloth, a pencil guide line should 
be drawn and all letters stenciled exactly to it. The pencil 
lines and ticks are then erased. If the brush becomes dry, it 
may be moistened on the tongue without again rubbing it on 
the ink stick. 

Draftsmen sometimes cut their own stencil plates out of 
stiff drawing paper, applying a coat of varnish on the upper 
surface. e 

Round Writing—When referring to alphabet books, the 
writer should have made one exception at least, and that is 
the round writing system. It is easily learned and not soon 
forgotten. Letters and figures of all sizes and shapes can be 
made by using different graded pens. Books of instruction 
and an assorted box of pens may be had from any stationery 
store of importance. It is known as the Round Writing Sys- 


tem of Lettering. 
* * * 


Designers, in general, in making use of malleable iron cast- 
ings, proceed without definite knowledge as to the physical 
properties of this material, so far at least, as its tensile 
strength and elongation are concerned. Mr. G. A. Ackerlind 
read before the Scandinavian Technical Society recently a 
paper in which he gave some definite information as to the 
properties of malleable cast iron as made in that country. 
This information is doubtless applicable to American irons 
as well. He states that the tensile strength for this material 
varies between 40,000 pounds and 50,000 pounds per square 
inch. It has an elongation varying from 1 to 6 per cent with 
a reduction of area of % to 3 per cent. The ordinary grade 
of cast iron having a tensile strength from 20,000 to 30,000 
pounds per square inch is therefore only about half as strong 
as malleable cast iron; its compressive strength, however, is 
much greater. Malleable cast iron shrinks more in the mold 
than cast iron, but during the process of annealing a slight 
swelling takes place. If malleable castings have to be 
straightened by hammering, nothing is gained by heating 
them, the normal temperature of the surrounding air being 
satisfactory for this purpose. 


68 RAILWAY 


/ 


THE CONDITIONS OF FAN BLOWER DESIGN. 


The velocity with which air escapes into the atmosphere 
from a reservoir is dependent upon the pressure therein main- 
tained and upon the density of the air. The pressure per 
unit of area divided by the density per unit of volume gives 
the head, usually designated as the “head due to the velocity.” 
The velocity produced is that which would result if a body 
should fall freely through a distance equal to this head. In 
the case of the flow of water such a head always exists; as, for 
instance, when a stand-pipe is employed to produce the requis- 
ite pressure. Suppose the head of water to be 50 feet and its 
weight per cubic foot to be 62.5 pounds, then the pressure per 
square foot will be 50 X 62.5 = 3,125, and that per square 
inch 3,125 + 144 = 21.7 pounds. Its theoretical velocity of 
flow from an orifice at the bottom of the standpipe would be 
56.7 feet per second, as determined by the formula for falling 
bodies, which is v = V2gh, in which 

v= velocity in feet per second. 

g=acceleration due to gravity. 

h = head in feet, here 50 feet. 

In the case of air, however, an actual homogeneous head 
never exists, but in its stead we have to deal with an ideal 
head which can only be determined by dividing the pressure 
by the density. As the density of air is so much less than that 
of water, it is evident that for a given pressure the head will 
be far greater in the case of air. But the velocity of discharge 
is dependent only on the distance fallen which is represented 
by the head, whether real or ideal. As a consequence, air 
under a stated pressure escapes at vastly higher velocity than 
water under the same conditions. Calculated in the same 
manner the velocity of escaping air under a pressure of 21.7 
pounds per square inch is 1,626 feet per second. By the em- 
ployment of formulas based upon this theory, the elaborate 
basis tables published by the B. F. Sturtevant Co. have been 
calculated. 

From the preceding discussion, it is evident that the pres- 
sure created by a given fan varies as the square of its speed. 
That is, doubling the speed increases the pressure four-fold. 
The volume of air delivered is, however, practically constant 
per revolution, and therefore is directly proportional to the 
speed. 

The work done by a fan in moving air is represented by 
the distance through which the total pressure is exerted in a 
given time. As ordinarily expressed in foot-pounds, the 
work per second would, therefore, be the product of the ve- 
locity of the air in feet» per second, the pressure in pounds 
per square foot, and the effective area in square feet over 
which the pressure is exerted. 

From this it is evident that the work done varies as the 
cube of the velocity, or as the cube of the revolutions of the 
fan. That is, eight times the power is required at twice the 
speed. The reason is evident in the fact that the pressure in- 
ereases as the square of the velocity, while the velocity itself 
coincidently increases; hence, the product of these two factors 
of the power required is indicated by the cube of the velocity. 

The actual work which a fan may accomplish must depend 
not only on its proportions, but upon the conditions of its 
operation and the resistances which are to be overcome. Evi- 
dently, it is improper to compare fans when operating under 
such conditions that these resistances cannot be definitely 
determined. The simplest and most natural condition of op- 
eration is that in which the fan is operated without other 
resistance than that of the case; that is, with open inlet and 
outlet. For proper comparison of different fans, the areas 
through which the air is charged should bear some constant 
relation to the dimensions of the wheels themselves. 

It has been determined experimentally that a peripheral dis- 
charge fan, if enclosed in a case, has the ability, if driven ata 
certain speed, to maintain the pressure corresponding to its 
tip velocity over an effective area which is usually denomin- 
ated the “square inches of blast.” This area is the limit of 
its capacity to maintain the given pressure. If it be increased 
the pressure will be reduced, but if decreased the pressure will 
remain the same. As fan housings are usually constructed, 
this area is considerably less than that of either the regular 
inlet or outlet. It, therefore, becomes necessary, in compar- 
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ing fans upon this basis, to provide either the inlet or the 
outlet with a special temporary orifice of the requisite area 
and the proper shape, and make proper correction for the 
contracted vein, The fan is thus, in a sense, placed in a 
condition of restriction of discharge, which it approaches in 
practice only in so far as the resistance of pipes, passages 
and material through which the air must pass has the effect 
of reducing the free inlet or outlet of the fan. 

The square inches of blast, or, as it may be termed, the 
capacity area of a closed fan, may be approximately expressed 
by the empirical formula: 


DW 
Capacity area = —— 
L 
in which D = diameter of fan wheel, in inches. 
W = width of fan wheel at circumference, in inches. 
“© = a constant, dependent upon the type of fan and 


casing. 

The value of x has been very carefully determined by the B. 
F. Sturtevant Company for different types of fans; but these 
values must be applied with great discretion, acquired through 
experience and a thorough knowledge of all the conditions 
liable to affect the fan in operation. 
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BRITISH STANDARD FINE SCREW THREAD. 


The committee on screw threads and limit gages, a sub- 
committee of the Engineering Standards Committee support- 
ed by several engineering institutions in Great Britain, recom- 
mends the continuation of the use of the Whitworth form of 
thread as the British standard for screws %4 inch and larger 
in diameter. For screws smaller than 14 inch in diameter 
the committee recommends the adoption of the British Asso- 
ciation form of thread with the same pitches as are now 
known as the British Association’s standard (B. A.). 

In regard to the pitches for screws 44 inch and Jarger in 
diameter, the committee recommends the adoption of two 
standards. One of these is to be known as the British Stand- 
ard Whitworth Screw Thread (B. S. W.), and retains the 
same number of threads per inch as is now in use in the 
regular Whitworth’s system. The other standard proposed 
has a greater number of threads per inch for corresponding 
diameters and will be known as the British Standard Fine 
Screw Thread (B. S. F.) 

The reason for adopting this latter standard was founded 
on the complaints of many manufacturers that the regular 
Whitworth standard gave altogether too coarse pitches for 
a number of purposes, and while the old system was well 
adapted for a variety of constructions, it was not the best 
obtainable for such designs where shocks and vibrations had 
to be taken in consideration. 

The pitches for the system of fine screw threads are based 


on the formula: 
3 


yar 
‘P= for sizes up to and including one inch; and on 
10 
the formula 
he 
Vd 
pe for sizes larger than one inch in diameter. In 


10 
the above formulas 
P=pitch, or lead of single-threaded screw, and 
d =diameter of screw. 
A table giving diameters and corresponding number of 
threads per inch will be found below. 


BRITISH STANDARD FINE SCREW THREAD. 


No. of No. of No. of No. of 
Diam. |Threads|| Diam. |Threads|} Diam. |Threads|) Diam. |Threads 
per in. per in. per in. per in. 
i 25 tate 14 13-18 8 44-54 | 4 
ts 22 See tO 12 -Bha te 7 ee Bae 34 
Fi 20 wate iret 21-07 6 |ba laa i 
aly 18 1 10 3-38 een tare. 
4-25 16 14-14 9 34-44 4 ae 
* oe * 


The output of asbestos in the United States for 1905 was 
3,109 short tons, 
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ITEMS OF MECHANICAL INTEREST. 


A RAT’S TRY AT HYDRAULIC ENGINEERING. 

The rodent dwellers in the floors and partitions of an apart- 
ment building in Brooklyn attempted to make a passageway 
from their quarters on one side of a floor beam by gnawing 
through to the other side. They succeeded in their undertak- 
ing, as the people living in the flat below this floor discovered 
when deluged by a flood of water from above. The rats 
gnawed through the beam in a diagonal direction and en- 
countered on the further side of the beam a lead water pipe 
in which there was the city water pressure. The pipe ran 
parallel with the beam and was so located that the rats were 
obliged to gnaw through it in order to gain a passage way. 
They continued in their diagonal course, however, eating away 
the pipe, as shown in the illustration, in spite of the large 


The Pipe after the Job was Completed. 


volume of water escaping. It was a job that probably made 
them hold their breath. The pipe was brought us by the 
engineer of the building as evidence of a good piece of hy- 
draulic engineering and incidentally as an indication of the 
multifarious duties that fall to the lot of one in his position. 


FRICTIONAL FEED MOTIONS 

The principle used in the jeweler’s drop hammer, by which 
a man is apparently able to lift a great weight by placing his 
foot in the stirrup at the end of the strap to which the drop 
is attached, has another application, as shown in the cut here- 
with. In the case of the drop hammer the strap passes over 
a rotating pulley at the top of the press. The pressure of the 
operator’s foot in the stirrup draws the strap tight enough 
over the pulley so that the latter raises the drop through 
frictional contact. ; 

The illustration, Fig. 1, shows this lifting device, as used 
by the New Britain Machine Co., New Britain, Conn., for rais- 
ing the table of their mortising machine to bring the work 
against the cutters. This lifting motion is an instance of a 
device almost elementary in its simplicity, yet exactly meet- 
ing and accomplishing a variety of requirements. The fric- 
tional strap which raises the table passes over the pulley B 
which rotates in the direction of the arrow. One end of the 


Machinery, N.Y. 


Fig.1. Friction Feed Device for Mortising Machine. 


strap is attached to the treadle, A, and the other end to the 
vertical screw, 0, by which the table, D, is raised or lowered. 
A slight pressure of the foot upon the treadle results in a 
lifting force many times as great upon the table and even the 
greatest pressure cannot cause the table to exceed the rate of 
travel fixed at the feed cones. A light pressure slows the feed 
rate for hard spots and the natural weight of the foot on the 
treadle acts as a cushion when the table drops. 

The frictional pulley used for raising the tables in these 
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mortisers appears in section at A, Fig. 2, which also illus- 
trates a novel method of clamping the pulley to the shaft, B, 
without the use of set screws. The requirements are such 
that the shaft cannot have a shoulder against which to clamp 
the pulley by means of a nut on the end of the shaft; and as 
it is necessary for the pulley to be removable, the method 


Fig. 2. Method of Holding Pulley to Shaft. 


shown in the sketch was devised for holding it. A Woodworth 
key, C, is used, and this is forced out against the keyway 
milled in the bore of the pulley by means of a set screw, D, 
which enters a threaded hole in the end of the shaft. 


CAUSE OF MITERED JOINTS DRAWING APART. 

Why do the joints of mitered joint frames, such as picture 
frames, nearly always gap on the inside corners? If the 
reader will take the trouble to look at a wide picture frame 
having mitered joints he will find that while the outer cor- 
ners are close together the inner corners are almost invariably 
gapping a distance of anywhere from 1-32 to 1-16 inch, or 
more. When the frame was fitted up a perfect joint, of course, 
was made, but as the wceod seasons the drawing apart of the 
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Why Mitered Joints Open Up. 


inside corners is an almost invariable result. The cause of 
this action has. been the subject of considerable discussion 
among patternmakers and other woodworkers, and a variety 
of reasons have been assigned. The true explanation is very 
simple, and is illustrated in the sketch given herewith. It 
will be noted that the wider the frame the greater the gapping. 
This is caused by the fact that wood shrinks very little in 
length, the shrinking being almost altogether confined to the 
width. In the sketch the full lines indicate the original out- 
line of one corner of a mitered joint frame, and the dotted 
lines the shape it takes after having seasoned. Inasmuch as 
the wood shrinks very little, or not at all, in length it follows 
that the outside dimensions of the frame remain practically 
unchanged, but the narrowing of the width A to A’ changes 
the angle a to a’, as indicated by the dotted lines, so that the 
result must be a separation of the joint at the inner corners. 
* * * 


So long as we see the automobile carrying an extra tire 
or two, just so long may we regard it as an impractical 
vehicle for anything save pleasure—pleasure obtained at much 
cost and trouble. 
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CURIOUS CHINESE LOCK. 


Through the courtesy of the Yale & Towne Mfg. Co., we 
are enabled to present the accompanying halftone, Fig. 1, 
showing a curious Chinese lock used for some time on a letter 
box in Doyer St., (within the purlieus of Chinatown) New 
York. Although of very simple construction and probably 
easily pickable by an expert, it nevertheless offers a degree 
of security sufficient for most purposes for which a lock of 
this type is commonly used. It will be noted that the lock 
is not only of the spring or self-locking type, but is also of 


Fig. 1. A Chinese Padlock and Key. 


the ejecting type, the shackle being partially forced out when 
the key is inserted.. It is, we understand, a type of “padlock” 
largely used in China for trunks, portable boxes, ete. 

The arms of the shackle are joined by the part H which fits 
closely in the opening ZH and is flush with the end. One arm of 
the shackle, it will be noted in Fig. 3, has two spring leaves 
G. These leaves spring outward when the lock is closed and 
the ends engage the sides of the partition OC, this constituting 
the essential locking action. The key is of E-section and its 
insertion into the lock pinches the spring leaves together, un- 
locking the shackle and partially ejecting it from the case. 
The middle projection of the H-section performs no function, 
being a deception or “blind’’; a channel-section key would 
answer the same purpose but such would not be inferred from 
the keyhole, of course. The security of the lock against pick- 
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Figs. 2,3 and 4. Details of Lock. 


ing lies quite largely, however, in the length of the key re- 
quired, it being nearly three inches long in the working part. 
For convenience in carrying the key is made with a jointed 
handle into which it can be closed, as shown in Fig. 1. 

The body or shell shown in section in Fig. 2, is made of 
sheet brass, soldered or sweated together at the corners, and 
is apparently made up of seven pieces carefully joined. This 
laborious make-up was doubtless followed in order to avoid 
the use of castings. 
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BLANKING AND PIERCING DIES FOR 
WASHERS. 


C. F. EMERSON. 


One of the simplest dies to make, coming under the head 
of blanking and piercing dies, is perhaps the die for blanking 
and piercing brass washers. The reason for this is that in 
making this die, the file and vise are not used; the construc- 
tion and shape of this die are such as to allow it to be made 
by machinery. 

To lay out a single washer die is a very easy matter, but 
to lay out a die for cutting two or more washers at one time, 
so as to cut the greatest amount of blanks from the least 
amount of stock, is not understood as it should be. 

One of the reasons for this is that it is the custom in some 
shops to have the foreman, or some one else appointed by 
him, lay out all the dies before they are given to the die 
maker to work out. 

In laying out a washer die for blanking two or more washers 
at one time, one of the main points to be remembered is that 
all the holes: from which the blanking and piercing are done. 
must be laid out in an exact relation to each other, so as to 


HOLE 


BRASS WASHER =* 
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Fig.1. Stock after having been run through the Die in Fig. 2, and Washer. 


eliminate the possibility of ‘running in” (i. e., cutting imper- 
fect, or half blanks, by cutting into that part of the metal 
from which blanks have already been cut). The required © 
amount of blanks must also be considered, for it sometimes 
happens that the amount wanted does not warrant the mak- 
ing of a die that will cut more than one at a time. 

Fig. 2 shows how a die is laid out for blanking and piercing 
two washers at one time, so as to use up as much of the 
metal as possible. As shown, the %-inch holes marked 0 and 
D are the blanking part of the die, while the 14-inch holes 
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Fig. 2. Plan View of Die for Punching two Washers. 


A and B are the piercing part. The distance between the 
center of O and A is 51-64 inch, as is also the distance between 
D and B. By referring to Fig. 1, which shows a section of 
the stock after it has been run through this die, it will be 
seen that there is a narrow margin of 3-64 inch of metal, 
known as “the bridge,’ between the holes. In laying out the 
die this margin must be taken into consideration, which is 
done in this manner. Diameter of washer to be cut ‘plus 
bridge equals distance from center to center, viz., % + 3/64 = 
51/64. 

The dotted circle shows that the die is laid out so that one 
washer is skipped in running the metal through at the start. 
This is done in order to make the die a substantial and 
strong one. It can be very readily seen that if the circle # 
was the blanking part instead of D, the die would bea frail 
one, and would not be strong enough for the work for which 
it is intended. 

Another important’ point in laying out a die of this kind 
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is to lay out the die “central,” 7. e., laying out the die so that 
when it is keyed in position ready for use in the center of 
the die bed, it will not have to be shifted to the right or left 
side in order to make it line up with the punch. 

It may not be amiss to say in connection with the above 
that the punch back which holds the blanking and piercing 
punches in position should also be laid out “central’’; this 
will be more fully described later on. 

Fig. 4 shows the layout for blanking and piercing three 
washers at one time, and hardly needs any explanation; the 
explanation given in connection with Fig. 2 sufficiently ex- 
plains Fig. 4. 
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Fiz. 3. Stock, after having been run through the Die in Fig. 4. 


Fig. 3 shows a section of the stock after it has been run 
through this die. It can be seen that the holes match in very 
closely together, and that very little stock is left. It is also 
seen that the three holes punched are not in a straight line, 
in so far as the width of the metal is concerned. This is 
done in order to save metal; the dotted circle F is merely 
drawn to show that wider metal would have to be used if the 
holes were in a Straight line. 

Fig. 5 shows the plan of a die for blanking and piercing 
eight washers at one time. The parts which are numbered 
are the blanking parts, while the parts that are lettered are 
the piercing parts of the die. This die is laid out similarly to 
Fig. 4, with the exception that there is provision for eight 
blanks instead of for three. Fig. 6 shows a section of stock 
after it has been run through this die. To give a better 
idea as to how the blanks are punched out in the manner 
shown, the sixteen holes in the metal from which blanks 
have been cut are numbered ‘and lettered the same as the 
die. It should be understood that the metal is fed through 
in the usual way, which is from right to left, and that the 
Y%-inch holes are first pierced out, before the %4-inch blanks 
are cut. 

F 
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Fig. 4. Plan View of Die for Punching three Washers. 


By referring again to Fig. 5, the layout for cutting two, 
three, four, five, six and seven blanks can be determined. 
The parts numbered and lettered 1—A and 5—Z are the lay- 
out for two blanks. For three blanks: 1—A, 2—B, and 5—H. 
For four blanks: 1—A, 2—B, 5—#H, and 6—F. For five 
blanks: 1—A, 2—B, 3—O, 5—#, and 6—F. For six blanks: 
1—A, 2—B, 3—C, 5—H, 6—F and 7—G. For seven blanks: 
1—A, 2—B, 3—O, 4—D, 5—H, 6—F, and 7—G. 

The die bed used for holding the die in Fig. 5 in position 
when in use should have its dovetail channel running in the 
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direction KL, while the dovetail channel for the dies shown in 
Fig. 2 and 4 should run in the direction FG. The reason for 
this is the longer bearing surface for the dovetail obtainable 
by such arrangement. 

It should be remembered that all holes in dies of this kind 
are lapped or ground to size after hardening; they should be 
perfectly round and have 1 degree clearance. In some shops 
the holes are left straight for 14 inch, and then tapered off 2 
degrees. 

An important point to bear in mind in making the punch 
is to have a perfect “line up.’ It may not be generally known, 
but it is nevertheless a fact, that blanking tools that blank, 
or that pierce and blank two or more blanks at one time, 
will run longer without sharpening, cut cleaner blanks, and, in 
fact, give all around better results, if the punches are a per- 
fect “line up” with the die than if they are lined up in the 
so-called ‘‘near enough” way. 

Perhaps some one will ask, “What is meant by a perfect 
line up?” 


Lu 
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Fig. 5. Plan View of Die for Punching eight Washers. 


A perfect line up as referred to in the above is a line up 
that will allow a punch that consists of two or more punches 
to enter the die the same as if the punch consisted of just 
one punch. 

The advantage of the perfect line up over the other is that 
when in use the punches do not come in too close contact 
with the edge of the die. They enter the die, but do not 
bear against the edge in such a way as to dull the die, or 
round over the sharp cutting edge of the punch. 

A punch that is almost a perfect line up will enter the die, 
but it requires more force to make it enter. Why? Because 
in entering one of the punches for instance, rubs hard against 
the side of the die, and if set up in the press and allowed to 
run, that punch, no matter how small, will dull the edges of 
the die as well as the edge of the punch itself. The result 
is that the press must stand idle while the tools are being 
sharpened, and if the real cause of the trouble is not remedied 
it is “the same old thing” over and over again. 

Just a few words in regard to making the punch. In mak- 
ing the punch, the punches must be made so that they will 
fit the die not too loose, nor too tight. The blanking punches 
are hardened and ground to size. The taper shank is finished 
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to size after hardening, so that when the punches are driven 
into the punch back they will stand straight and not lean to 
one side. 

In laying out the dovetail punch back, first clamp the back 
central on the face of the die. This is done so that when 
the punches are driven in position in the punch back, and set 
central in the ram of the press, ready to be used, no shifting 
is required in order to make the punch line up with the die, 
which is keyed in the center of the die bed. 
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Fig. 6. Stock, after having been run through the Die in Fig. 5. 


After clamping the punch back in this position, the blank- 
ing part of the die nearest the end is scribed on the face of 
the punch back. Do not scribe all the holes and rely upon 
finding the center of each circle thus scribed with a pair of 
dividers, and then true up these centers on a faceplate in 
order to get perfect line up; this method increases the chances 
of error, especially when there are six or eight punches to be 
set in position. A better way is to scribe one circle as stated 
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Fig. '7. Punch Back, with Punches Inserted. 
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above, and remove the punch back from the face of the die; 
find the center of the circle scribed; true up this center, and 
drill and bore out the hole to fit the taper shank of the blank- 
ing punch. 

Fig. 7 shows how a punch of this kind is made. The 
punch as shown is used with the die shown in Fig. 2. After 
the hole is bored to size, the already finished blanking punch 
is driven in tight in the manner shown. Two narrow paral- 
lels say % X %&% inch are now laid on the face of the punch 
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back, and the blanking part of the die that corresponds with 
the punch driven in is slipped over the same, until the face 
of the blanking die rests upon these parallels, after which the 
die is clamped tightly thereon. The next hole is now trued 
up with a test indicator until the hole runs dead true. The 
die is then removed, and the hole for the taper shank is 
worked out, and the punch driven in. Where there are more - 
punches to be set in, the same method is used until they are 
all in position. This insures a perfect line up, providing that 
ordinary care and precaution has been used in doing the work. 

In boring out these holes it is best to use a bolster having 
a dovetail channel, and to hold the punch back in position 
with a key. 

This is better than using straps to fasten the punch back to 
the faceplate, as the straps are likely to interfere with the 
parallels and the die, when locating the exact position for the 
holes to be bored. 

In locating the position for the piercing punches it some- 
times happens that the holes are so small that they cannot be 
bored. The holes are then transferred by a drill that runs 
true and is the same size as the holes in the piercing die, the. 
die being used, so to speak, as a drill jig. 

Fig. 7 shows how the piercing punches are held in position. 
The punches are made of drill rod, and are prevented from 
pushing back by hardened blind screws as shown. If thin, 
soft metal is used, the method for holding the two pilot pins 
in position shown in the article “Making a Blanking Die,” in 
the June issue, may be employed, or the method shown in 
WER Tf 

When the piercing punches are made and held in position 
as shown in Fig. 7, a spring stripper is sometimes used, and 
is fastened to the punch back, and the holes for the piercing 
punches in this stripper are made a Sliding fit, in order to 
prevent the punches from springing or shearing. When the 
ordinary form of stripper is used, the piercing holes are also 
made a good sliding fit. 


* 
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Spoiled work is probably inevitable in every shop, and it is 
a considerable problem to handle it in a way that shall be 
just to the workmen and still protect the interests of the 
concern. Some men are careless, and if they make a mistake 
which spoils a piece of work, the incident soon passes out of 
their minds, and repetitions are common. But it is one thing 
to make a mistake that spoils a piece of work and another to 
have it well advertised to the rest of the men in the shop. A 
conscientious workman earnestly endeavors to avoid spoil- 
ing work, and if such a mishap does befall him no one regrets 
it more than he, and even the most careless, happy-go-lucky 
chap shares his keen regret to some extent, at least, when the 
fact is made semi-public in a way that is followed in a certain 
New York State establishment. Whenever a job is spoiled in 
this shop it is carefully ticketed with the name of the 
“spoiler,” date, circumstances, cost, etc., and is then promi- 
nently exhibited in a so-called “graveyard” for a certain num- 
ber of weeks, to be there seen and sarcastically commented 
on by the other workmen. The frantic efforts of these men 
to avoid this form of “burial” are well worthy of a nobler 
object, oftentimes, it is said, and it is claimed that salutary 
effects of the scheme are most marked. 


* FOF 


No improvement in blast furnace practice made in recent - 
years is likely to be of such far-reaching importance as the 
application of the dry blast, developed by Mr. Gayley. It was 
discovered that the variations in humidity of the atmosphere 
were largely responsible for many mysterious troubles ‘in blast 
furnace practice. The application of the refrigerating prin- 
ciple to the blast so as to reduce the humidity and make it 
uniform was a long step forward in.determining uniform 
results. A recent example of blast drying apparatus installed 
is that of the E. & G. Brooks Iron Co., at Birdsboro, Pa. The 
De La Vergne Machine Co., New York, are putting in refrig- 
erating machinery of 350 tons daily capacity for drying the 
blast, the air being passed over coils of pipe containing cold 
brine or ammonia. All excess moisture above a predetermined 
point is deposited on the pipes, the part remaining being prac- 
tically constant, so that the humidity of the blast is uniform.’ 
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SPRING SCREW THREADING DIES—A 
CRITICISM. 


I was greatly interested in the article in the August num- 
ber on spring screw threading dies. It struck me as not 
being written from a practical standpoint, for while most of 
Mr. Oberg’s points are plausibly taken, the difficulties en- 
countered in the use of such dies are somewhat different 
both in cause and effect from those he enumerates. As one 
who has had considerable experience in both making and 
using them, the writer would like to give his views. 

In the first place, screw-machine operators who are look- 
ing for extreme accuracy in the form of the threads do not 
use the spring die but prefer the so-called “button” die, which 
is easy to manufacture and which will give almost faultless 
results when used on high-grade machines by an experienced 
man. The chief objection to its use is that it will not stand 
the abuse which the spring die will and once it is seriously 
injured cannot be made to do satisfactory work afterward, 
making the loss on dies heavy when used on rough work or 
on machines that are abrupt or inaccurate in their moye- 
ments. A button die would hardly stand up all day thread- 
ing open-hearth steel with the scale still on, as the writer 
has seen the other type do. 


es 
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ad b 
Fig. 1. Spring Screw Threading Die. 


Mr. Oberg’s method of making the perfect die by taper 
hobbing from the rear would be all right if we could rely 
on perfect hardening, but the chances are that when his die 
came from the hardener it would be no better in lead or form 
of thread than the die hobbed straight and oversize. If such 
. a die should spring in 0.002 inch say, it would have to be 
annealed, rehobbed and rehardened with the chance of the 
same thing happening again, or else lapped out to correct 
size, which would be a very costly job. A straight die hob- 
bed oversize under the same conditions would still be over- 
size and could be sprung down. At the same time the error 
in the form of thread due to springing the prongs down to 
size need not be over one-third of a thousandth for a 20- 
pitch thread, an amount which would not be noticed except 
by an expert gage maker. 

Grinding the outside of spring dies is not practicable, and 
under manufacturing conditions is impossible, as can easily 
be seen when we take ror example a die of % inch outside 
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Fig. 2. Effect of Improper Hardening of Spring Screw Threading Dies. 


diameter for cutting a 5/32 thread. It would have to be 
screwed on to a 5/32 threaded arbor with just enough tension 
to hold it, but not enough to spring the die—a condition 
which could hardly be met without making the die with lugs 
on the end of the prongs for a clamp ring, said lugs to be 
ground off after the die was finished. 

The principal troubles encountered in the manufacture of 
these dies are due to improper handling of the die in harden- 
ing and are three in number, as follows: First, imperfect 
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lead, due to unequal lengthening or shortening of the prongs 
which, with poor steel, is sometimes so bad as to spoil the 
dies; second, springing out of the prongs in a curve so that 
when closed down to size the die cuts a taper thread the 
length of the thread in the die, making it impossible to thread 
up near a shoulder; third, twisting of the prongs so that 
when closed down the contact with the piece to be threaded 
is not on the cutting edge of the teeth, but is back of it, caus- 
ing a drag which always makes a rough thread and some- 
times breaks off the screws. 

The first trouble is not much to be feared where good steel 
is used and the proper temperature is obtained in hardening. 
The second and third are 
caused by the way the die is 
heated and dipped, in connec- 
tion with the peculiar shape 
of the back end of the prong 
where the milling cut leaves 
off, as shown in Fig. 1. The 
die should never be heated 
back of the line a b where the 
curve begins, and need not be amy 
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hot enough to harden back | 
of line c @ at the end of the 


Fig. 3. Effect of Improper Harden- 


teeth. If this is strictly ad- ing of Spring Screw Threading Dies. 


hered to the die will come out practically straight, while 
on the other hand if the die is hardened up into the curve 
it will always spring badly and even when it is properly 
dipped, if it is heated too far up, the hardening will run up 
far enough to cause trouble. Figs. 2 and 3 show the effect of 
improper hardening. 

Mr. Oberg’s tables are good as far as they go, but it often 
happens that users of dies wish to use other outside diam- 
eters for special reasons. In such cases the following pro- 
portions will be found to work well: 

The length should be 2% times the outside diameter, the 
flute 3/5 of the length, and the finishing hob oversize in the 
proportion of 0.01 inch for every inch of the outside diam- 
eter. The flutes should be cut with a 60-degree mill for a 
three-fluted, or a 45-degree mill for a four-fluted die, and 
should be cut clear through, as the tie left by not cutting 
through is of no value if the die is properly hardened; it is 
also hard to grind out without drawing the temper. No ma- 
chinist would try to turn iron or steel in a lathe with a tool 
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Fig. 4. Clamp Collars for Spring Screw Threading Dies. 


having no top rake and, on the same principle, for wrought 
iron and steel, the cutting edge of the die should always be 
milled ahead of the center in the proportion of 1/64 for every 
% inch of the diameter of the thread. For rod, brass and 
other similar material of a low tensile strength, more satis- 
factory results may be obtained by fluting the dies on the 
center. : 

The taper closing ring is a hobby with some operators, but 
has the objection that when used on automatics the amount 
of drive necessary to close the die is not sufficient to hold it 
from throwing the ring off when indexing, and it is nothing 
uncommon to see it tied back with a piece of string, cramping 
the die out of shape. In Fig. 4 are shown two forms of 
clamp collars which work well and which are superior to the 
one’most commonly used. E. A. JOHNSON. 


Hartford, Conn. 
* * * 


First class office buildings in lower New York cost about 
40 cents per cubic foot and rent for $1 to $1.20 per square foot 
yearly. 
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A POWERFUL HOMEMADE SLOTTER. of the cross-rail is reversed by tappets similar to an ordinary — 
Several years ago McIntosh, Seymour & Co., Auburn, N. Y.,  Dlaner, these being arranged to actuate the belt shifter by 
felt the need for a vertical planer or slotter of large capacity means of which the actuating screw is reversed. These tap- 
to be used on the large vertical and horizontal engine work pets are counterbalanced and their position can be altered 
which they are engaged in. Not finding the kind of tool on quickly by means of two cranks at the floor and geared to 
the market that they required they re- 
solved to build it. and the result is a very 
creditable home-made tool containing a 
number of interesting features. The ma- 
chine has fulfilled all expectations and isa 
powerful tool in action. It is particularly 
well adapted to facing off the ends of ver- 
tical engine frames or columns, the floor 
plate in front having ample capacity for 
the largest sizes yet built by the company, 
and this means 7,500 H. P. The general 
appearance of the tool is shown in Figs. 1 
and 3, Fig. 1 showing it at work on the 
flanges of a large vertical engine cylinder. 
The line drawings, Figs. 2, 4 and 5, to- 
gether with the following dimensions will 
give a fair idea of the design and construc- 
tion. 

The cross-rail carrying the two tool sad- 
dles is operated by a screw 4% inches dia- 
meter, 4% inch pitch, triple thread, giving 
11% inch lead. The nominal stroke is 10 
feet and the length of the cross-rail is 10 
feet 1 inch. The feed of either head or 
saddle on the cross-rail is 7 feet, and each 
head has independent cross power feed. 
The screw nut is 16 inches long and is 
made of babbitt in halves. These halves 
are forced into a cast-iron sleeve and keyed 
in place. This construction has always 
worked very satisfactorily, giving no 
trouble whatever, 

The screw thrust is taken on a double 
roller thrust bearing. The rolls are cylin- 
drical instead of conical shape, which 
would be called for to make them theoreti- 
cally correct, but they have never given 
any trouble although the speed of the screw 
on the reverse runs up to 450 revolutions 
per minute. The bearing is designed for a 
tool thrust of 20,000 pounds, and the actual 
thrust of the screw due to the inertia 
of the moving parts at the beginning of 
every reverse stroke amounts to more than 
25,000 pounds. The vertical movement 


Fig. 1. Slotter at Work on Cylinder Casting. 
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the tappet shifting screws so that a quick and convenient 
adjustment of both ends of the stroke can be made while the 
machine is running. This tappet shifting mechanism will be 
noticed in the side view of Fig. 5. The carriage carrying the 
cross-rail is counterbalanced. The counterbalance weighs 
23,000 pounds and is situated inside the column, being car- 
ried by wire ropes running over sheaves. It was found that 
the inertia of the counterbalance at reversing amounted to 
more than its weight and it was necessary to increase the 
number of ropes carrying the counterbalance sufficiently to 
allow for this in order to secure freedom from breaking the 
ropes. 

The column has 2 forward and backward feed of about 
four feet and in addition to the regular power feed it has a 
rapid power feed for bringing the machine up to the work, 
this feed carrying with the column all the 
operating mechanism, including the motor. 
The column feed and both saddle cross 
feeds can be operated from either side of 
the machine by hand, using stationary 
ratchet levers at the floor. The saddle 
feeds can also be operated by hand ratchets 
situated on the cross-rail near the work. 
In addition to these feeds a short move- 
ment of about 4 inches is provided in the 
tool-heads for advancing the tools to the 
work. The details of this are included in 
the view of the saddle, Fig.2. Fig. 2 shows 
a relief gear for clearing the tool on the 
return stroke which does not now appear 
in the machine for the reason that it was 
discarded after being built, it having been 
broken by feeding the saddle too far out 
on the cross-rail and considerable change of 
design being necessary to avoid recurrence 
of the accident. 

The machine is driven by a 25 H. P. Gen- 
eral Electric motor arranged so that speeds 
can be ranged from 550 to 750 revolutions 
per minute, these speeds giving a cutting 
speed of from 12 to 20 feet with a return 
speed geared 3 to 1. The machine will 
work with cuts from 1% to 1% inch on 
both tools with feeds up to % inch with- 
-out showing any weakness or trembling; 
feeds over 1-10 inch are not desirable, how- 
ever, on account of the tendency of the 
tool to break out the casting at the end 


cut. Its weight is 222,000 pounds. 
. Dene x 


CASEHARDENING WROUGHT 
IRON.* 


Wrought iron is nearly pure decarbon- 
ized iron and is not possessed of the prop- 
erty of hardening. Articles made from 
wrought iron may be externally converted 
into steel without depriving the interior of 
its natural character of structure. The 
process is called “casehardening.”’ 

The object of casehardening is to obtain an external steel 
encasement with a core of fibrous iron in the center. The 
effect is produced in a perfectly air-tight box with animal 
carbonizing matter. The box should be made of plate or cast 
iron from 1%! to 1 inch thick, the size and thickness of the 
box depending on the articles to be operated upon. The arti- 
cles are put in the box in alternate layers with the carboniz- 
ing ingredients, commencing at the bottom of the box say 
with a layer of granulated bone 1 inch thick; upon this a 
layer of the articles is placed, then another layer of bone 
about %4 inch in thickness, and so on until the box is nearly 
filled, finishing with a layer of bone on top of the articles, 
which should be 1 inch deep so as to well protect the first or 
top layer of articles and prevent blistering. The packing com- 


* Abstract from a paper read by Mr. George F, Hinkens before the Inter- 
national Railroad Blacksmiths’ Association Convention, Chicago, IIl., 
August 21-23, 1906. 
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pleted, the lid is put on and hermetically sealed or luted with 
loam or fire-clay. 

The box or boxes are now placed in a suitable furnace. The 
furnace should give a uniform heat of about 1350 degrees F. 
Overheating is injurious, and will crystallize or make the 
articles brittle. In heating wrought iron for casehardening 
there are several considerations, the principle ones being heat 
and duration of time for carbonization, same being governed 
by the size or bulk of the work to be casehardened. 

Heating in point of importance stands first, for if the 
primary cause of bad casehardening could be traced, its origin 
in a majority of cases would be found in bad heating. There 
is no operation connected with casehardening which requires 
more watchfulness and gives more anxiety than proper heat- 
ing. It may therefore repay us to examine with care the con- 


Fig, 3. General View of Slotter and Floor Plate. 


ditions to be observed in obtaining results. The heat must be 
constant and uniform and should never exceed 1350 degrees F., 
for the degree of heat will have a bearing on the fibrous struc- 
ture of the material. A high and excessive heat will render 
the material brittle and if the article is light in structure it 
is apt to break easily in service; therefore, it behooves us not 


_to overheat or unevenly heat articles to be casehardened. Con- 


sequently keep the furnace at a regular or constant tempera- 
ture, for if the articles to be casehardened are overheated the 
damage is done in so far as a fibrous structure is concerned; 
the article is hard but the interior is brittle and crystalline 
when it should be fibrous and showing a dark or black ap- 
pearance of its natural structure with a fine grained surface 
analogous to tool steel. 

Where I am employed we do a great deal of caseharden- 
ing, all of which is done under my supervision and direction. 
We caseharden as high as five tons of wrought material in 24 
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hours, same requiring ten furnaces. We are exceedingly par- 
ticular about the heat treatment, as much so as we are in the 
heat treatment of tool steel when tempering. 

The furnace is an important factor. An oil or gas furnace 
to work successfully should be so constructed as to secure 
proper mixture of gases, a thorough and even combustion in 
every part of the furnace. The furnace should be constructed 
with roof arched throughout its entire length in order that 
the heat may be reflected directly and uniformly upon the 
boxes. The passage to the chimney is formed underneath the 
hearth, causing a down draft, the action being to throw the 
heat down upon the boxes. There are six flues, separated 
from each other at the end farthest from the fire place. These 
flues run parallel toward the fireplace or cumbustion chamber 
where they are connected downward with the main flue under 
ground, thence into the chimney. 

It will be seen that this arrangement of furnace insures as 
nearly as possible an even heat throughout every square inch 
of heating parts of furnace. The furnace thus described can 
be heated with either oil or gas and has a capacity of eight 
boxes 12 inches wide, 20 inches long, and 8 inches high. The 
size of the box is of course governed by the size of the articles 
to be casehardened. 

A quick method for casehardening consists in heating the 
material to be hardened to a red heat and submerging in a 
bath of molten cyanide of potash or potassium, leaving it in 
from one to five hours, according to bulk of material to be 
hardened. Cyanide of potassium gives off poisonous fumes, 
consequently the vessel containing it should be placed in a 
furnace with a draft. This method is dangerous for the op- 
erators and should, if used at all, be used in a very careful 


Manner. 
* * O& 


AN EXPOSITION OF SAFETY DEVICES. 


The American Institute of Social Service will hold in New 
York City, in January next, an exposition of devices for safe- 
guarding the lives and limbs of working men and women, 
and for preventing accidents under the ordinary conditions of 
life and labor to which the general public is exposed. This 
will be the first Exposition of the kind in this country, and 
it is surprising to note how far behind other nations we are 
in this respect. As far back as 1889 there was a German ex- 
position for the prevention of ‘accidents. In 1893 an expo- 
sition of this nature was held in Amsterdam, and since then 
there have been several similar expositions in continental 
Europe and in Canada. As an outgrowth of these national 
movements there have been organized several Museums of 
Security; one at Vienna in 1890, one at Amsterdam in 1893, 
one at Munich in 1900, one at Berlin in 1901, and one at 
Paris in 1905, and Russia, which we are inclined to look upon 
as semi-barbarous, has recently established a museum on a 
large scale in Moscow. 

That these expositions and museums have been of real 
value to their respective countries is evinced by a comparative 
study of the number of accidents in Europe and in America, 
which shows that for the same number of men employed in a 
given trade, we have from two to nine times as many acci- 
dents as they have in European countries. It is estimated 
that the casualties of our industrial army in the United States 
are at least fifty per cent greater every year than the total 
number of killed and wounded during the late Russo-Japanese 
war. Such conditions can exist only through general ignor- 
ance of their reality, and it is for the purpose of educating 
the public to an appreciation of the actual situation and the 
means of its improvement that the Exposition of Safety De- 
‘vices is to be held. 

The interest of manufacturers generally is solicited, as well 
as that of organizations whose special function is to improve 
the conditions of labor, and a widespread response is looked 
for to this request for representation in the nature of photo- 
graphs, descriptive drawings, models, and as far as possible, 
the devices themselves in actual operation. Following are 
some of the groups of exhibits: 

Section 1.—Models, photographs and drawings of scaffold- 
ing, as well as the personal equipment of workers in build- 
ing trades. 2. Protective devices for boilers, water gages, 
signal apparatus, boiler and pipe valves; also protective de- 
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vices for electrical machinery and acetylene apparatus. 3. 
Protective devices for motors and power transmitters, devices 
for turning cn power and shutting it off, belt connection, 
couplings, etc. 4. Fire protection and the prevention of ex- 
plosions. 5. First aid to the injured. 6. Mining and quarry- 
ing; devices in use on stone crushing machinery, etc. Stor- 
ing of explosives. 7, Metal industry; safety devices for metal- 
working machinery. 8. Textile industry: safety devices for 
looms, carding, etc. 9. Leather and paper industry: safety 
devices for paper cutting, stamping and moulding machinery. 
10. Safety appliances for elevators and hoisting apparatus 
models. 11. Food products: safety appliances for kneading 
machines, rollers and cutters. 12. Personal equipment of 
workingmen: protective spectacles, respirators, suits, etc. 13. 
Workingmen’s dwellings. 14 and 15. Housing: models, plans, 
photographs. 16. Ventilation. 17. Models, photographs and 
plans of toilets, dressing and living rooms, baths, etc. 18. 
Cooking: demonstration in heating food; models, plans, photo- 
graphs. 19. Other social betterment institutions; reports of 
labor departments, industrial arbitration courts. 20. Agricul- 
tural machinery; safety appliances on same, demonstrated by 
models and views. 21. Lumber industry: safety devices for 
band and circular saws, planing machinery, etc., demonstrated 
by models. 22. Models, photographs and plans of working- 
men’s industrial betterment institutions of all kinds. 

Requests for information regarding space should be made 
to Dr. William H. Tolman, Director, 287 Fourth Avenue, New 
York. 


* * * 

The remarkable extent to which the use of electricity for 
power purposes has been developed in the industrial plants of 
the country will be nowhere better exemplified than in the 
proposed electrical equipment of the new Gary, Indiana, plant, 
plans for the building of which were recently announced ny 
the United States Steel Corporation. When completed, it is 
estimated that the plant will handle substantially 5,000,000 
tons of ore a year, and produce annually approximately 2,500,- 
000 tons of steel. There will be sixteen blast furnaces, of 450 
tons daily capacity each, and eighty-four 60-ton basic open- 
hearth furnaces. The necessary electrical generating equip- 
ment capable of handling such an output is to have an initial 
capacity of 18,000 K.W., and will be so designed that exten- 
sions may be added indefinitely at one or both ends. The 
initial equipment will have a capacity of 18,000 K.W., 14,000 
K.W. being in 2,000-K.W., 25-cycle, 2,300-volt units, and 4,000 
K.W. in 2,000-K.W., 250-volt direct-current units. These gen- 
erators will be built by the Allis-Chalmers Company, Milwau- 
kee, and they will be direct coupled to nine Allis-Chalmers 
horizontal twin tandem gas engines. The power house build: 
ing for the present is ‘to be approximately 700 feet long with 
a span in the main building of 88 feet. An 18-foot extension 
under the same roof through the entire length of the structure, 
has been planned in order to provide the necessary room for 
high-tension switches. The power house will be located imme- 
diately adjacent to the blast furnace blowing engine houses, 
and between the blast furnaces and the open-hearth furnaces, 
most advantageously placed for fuel supply and for securing 
a minimum length of transmission lines to the various depart- 
ments using electric power. 

* * * 

New York City, already noted for its skyscrapers, is to have 
another which will overtop them all and be the highest struc- 
ture in America. It is the Singer Building at the corner of 
Liberty St. and Broadway. This building will consist of a 
fourteen-story building, and a tower 65 feet square and 612 
feet high, containing forty-one floors, twenty-seven being 
above the level of the main structure. The total floor space 
of the building will be about 914 acres and it is estimated 
that when fully occupied it will accommodate about 6,000 
people. The height of the tower will be 57 feet greater than 
that of the Washington Monument and will be not far from 
two times the height of the main part of the Park Row Build- 
ing, now the highest office building in the world. 

* * * 

When starting a nut a partial turn backwards will usually 
give notice when the thread of the screw and of the nut are 
at the right point for engagement. 
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REDUCED COST OF TRANSPORTATION. 


One of the encouraging features of the transportation busi- 
ness at the present time is the reduction in passenger rates 
by such railroads as the Pennsylvania, New York Central, 
Boston & Maine, and others. This has taken the form in most 
cases of mileage, 1,000 mileage book being sold at $20. We 
believe that the policy of cheaper passenger rates is one that 
will redound to the benefit of all concerned. The more people 
travel, the more business there will be done, and this means 
more freight to haul. Many roads are now running passenger 
trains which for the greater part of the year consist of cars 
containing but few passengers, and it costs practically as 
much to haul an empty train of cars as one fully loaded. The 
policy of reduced fares should tend to make the volume of 
transportation greater in the slack months. The use of mile- 
age books good for an entire railroad system is a great con- 
venience to the traveling public and should save a railroad 
company considerable expense in handling waiting crowds 
where a large number of tickets are usually sold. By all 
means let us have cheaper passenger rates and the general 
abolition of all forms of free transportation which might in 
any way be used as “graft.” 


* * ® 


TUNNELING THE HUDSON. 


The north tube of the Pennsylvania Railroad twin tunnels 
under the North River had reached a stage that permitted 
a party of officials to make an inspection trip from. Wee- 
hawken to New York, September 12. The headings of the 
south tube were joined a few days later. The work of boring 
the tunnels under the North River has progressed rapidly, the 
actual tunneling work for the first bore being completed 
about one year ahead of time. Work on both bores was 
started simultaneously on the Weehawken and New York 
sides, and the two headings of the north tube met in the 
river bed almost perfectly, it is claimed. When they were 
125 feet apart work was stopped and exploring pipes were 
driven through the intervening mud so that the alignment, 
which depended solely upon external measurements, of course, 
could be corrected. It is alleged that so accurately had the 
measurements been taken and followed that the alignment 
was out only about % inch and the grade about ™% inch. 
Work was then resumed with the necessary correction, so that 
when the two tubes met the lack of alignment was only about 
1-16 inch. The building of these two tubes under the North 
River is perhaps one of the greatest of engineering feats. It 
was thought some years ago that tunnels in soft mud such 
as is characteristic of the North River bed were practically 
impossible, but the improved methods devised within the past 
few years have solved the North River difficulties much more 
easily than was anticipated. The joining of Manhattan to 
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the mainland by railroad tunnels is an accomplishment well 
worth the great cost, and it means much for improved trans- 


portation. © 
* * * 


PROMPT FRHIGHT DELIVERIES. 


In all the agitation concerning railway rates, rebates, etc., 
little has been said about one feature of railroad transporta- 
tion which is fully as important as any question of rates, 
and that is prompt freight deliveries. It is a lamentable fact 
that most freight shipments on our American railroads re- 
quire altogether too long a time, and the worst of it is that the 
period is of uncertain length. Occasionally a consignee is 
surprised to receive a freight shipment in about half the 
usual time, but more frequently he is disappointed by having 
the time drag out days or even weeks beyond the usual time 
allowance. The August 15 issue of American Industries con- 
tains a scathing arraignment of the railroad freight deliv- 
eries by Messrs. Giles and Donnan. It is accompanied by 
tables showing the actual elapsed time required on shipments 
from Richmond, Va., to various points in the South during 
1906. To make a long story short it appears that a freight 
shipment on the average covered only about 61.61 miles in 
twenty-four hours, or at the almost incredibly slow rate of 
2.57 miles per hour. Compared with this rate of progress, 
canal packets drawn by horses are swift, the average distance 
being 144 miles in twenty-four hours, or 6 miles per hour. 
Of what use are powerful locomotives, improved shops, heavy 
bridges, stone ballast, etc., if the average time for hauling 
freight falls below that possible with a horse-drawn vehicle? 


* *« * 
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AN “OLD-FASHIONED” CONCERN. 


An interesting pamphlet has been received from the Bald- 
win Locomotive Works containing an account of the ceremon- . 
ies at the unveiling of the statue of Matthias W. Baldwin, 
April 17, 1906. This statue stands facing the office building 
of the works at the intersection of Broad and Spring Garden 
Streets, Philadelphia, and carries an appropriate inscription. 
The fame of the Baldwin Locomotive Works extends to the 
uttermost corners of the earth and it is doubtless, in many 
respects, one of the most remarkable manufacturing enter- 
prises in this country. Occupying a restricted area in the 
heart of Philadelphia it employs from 15,000 to 20,000 men 
and annually turns out more than 2,000 locomotives. A fact 
of the utmost significance is that upwards of fifty persons 
now employed in the works date their employment as ap- 
prentices back to Mr. Baldwin’s time, and he died 40 years 
ago. It is gratifying in these days to be able to record that 
a large concern like this has pursued such a liberal policy 
with its employees. Some of the men who started with it in 
a humble way are to-day important officers in its manage- 
ment and have accumulated fortunes. It seems to be one of 
the few concerns in which the leading workers have reaped 
largely of the benefits of their work, being in a limited sense 
co-operative in its management. 


* * * 


GERMAN AIR-BRAKE TESTS. 


Experiments made by the governmental railroads of Bavaria 
indicate the superiority of the new Westinghouse air brake 
over air brakes previously in use. The experimental train 
was composed of a locomotive with tender (118 tons) and 
four cars weighing 36.5 tons each. The results were noted 
at different speeds, and where the: road was not level the 
result was transformed so as to give the figures for level 
road. The new Westinghouse air brake brought the train to 
a full stop in 31.5 seconds when running at a speed of 75 
miles an hour, while the common air brake required 41.5 
seconds under the same conditions and with the same air 
pressure. When running at the more moderate speed of 45 
miles an hour, the figures were 15.5 and 20.5 seconds re 
spectively. The Zeitschrift des Vereines Deutscher Ingenieure, 
where these results were published at length, adds that the 
experiments gave great satisfaction and that the new air 
break works nearly without jars or objectionable vibrations. 
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GERMAN MACHINE TOOL COMPETITION. 


The enormous increase of German machine tool manufac- 
ture should not be underestimated by American machine tool 
builders. The fact that the Germans do not appear as actual 
competitors in this country on account of our protective tariff 
does not exclude the inference that they will be, and already 
are, the most resourceful of all our competitors in the foreign 
market. The export of German machine tools in 1905 was 
more than three times as great as in 1900. The import of 
American machine tools to Germany had during the same 
period decreased so that in 1904 the import was less than 
half, and in 1905 about 30 per cent less than the import in 
1900. The decreased imports are so much more significant 
when considering that the German tariff on machine tools is 
very low, amounting to only five, or at most ten per cent ad 
valorem. 

At a recent meeting of German machine tool builders in 
Dusseldorf the confidence in their increased prestige was 
plainly in evidence. While recognizing that only a few years 
back there existed an ‘American Danger” to the German 
machine tool industry, it was agreed upon that this danger 
was now a thing of the past, provided that the German man- 
ufacturers continued to follow the path outlined by their 
successful American competitors. 

While there is no doubt but what American machine tool 
builders will manage to remain in the lead, it may be well 
to point out the progress made in Germany. There ‘is one 
distinctive feature about all German machine tools which 
cannot be overlooked. They all prove that there was a defi- 
nite knowledge of mechanical principles involved in their 
design. The ingenuity with which some problems have 
been solved is surprising, and the only serious objection to a 
great majority of German makes of machine tools is the lack 
of recognition of the requirements of the operator. Some, 
indeed, require far more skill to operate than can be ex- 
pected of an ordinary machine hand, while others are often 
to the highest degree “unhandy” to run. To remove these 
obstacles will probably be the next move of our German 
brethren, and then their competition may be so keenly felt 
that we will commence to discard the ‘cheap labor’ which 
has of late been complained of as taking possession of our 
drafting rooms, and once more return to the maxim that 
practical experience without knowledge of mechanical prin- 
ciples is equally inefficient as is theoretical knowledge void 
of practical common sense. 

* * * 
WILL THE AUTOMOBILE FOLLOW THE 
BICYCLE ? 


The rise and decline of the bicycle was a phenomenon well 
within the memory of most readers. The building of bicycles 
and tricycles began in England and the first machines im- 
ported into this country attracted much attention. The writer 
remembers one aged townsman who bought an English tri- 
cycle at a cost of $250. Its advent in the town (about twenty- 
five years ago) was a nine-days’ wonder and it was consid- 
ered of sufficient interest and novelty to warrant giving it a 
place of honor in the principal exhibition hall of the county 
fair. The owner had the right of way on the sidewalk of the 
town, where he could often be seen gravely propelling himself 
on sunny afternoons, kindling envy in the hearts of small and 
large boys alike. He had a wide plank walk laid at consider- 
able expense around his large garden, where in dignified re- 
tirement he could take exercise runs without the annoyance 
of being so much on public exhibition. Within a few years 
after, bicycles were owned by thousands, and every city, town 
and hamlet had its quota. Century runs were the thing and 
holidays and Sundays were given up to bicycle riding by a 
large part of the population. To-day it might almost be said 
that the bicycle is again something of a curiosity. In many 
towns it is rarely seen on the streets and is mostly used by 
messenger boys and others in business. In short, its use for 
pleasure has been very largely abandoned. 

The automobile has, in a sense, displaced the bicycle, and 
in view of the experience of the bicycle many are asking 
themselves if the same waxing and waning of popularity 
will not be its fate. It seems somewhat improbable that as 
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a vehicle for mere pleasure it can long continue to have the 
great vogue that it now enjoys. The first cost of the higher 
powered machines and the succeeding expenses put them out 
of the reach of most men; many who are now enjoying an 
automobile have discounted the future in order to do so. The 
memory of the bicycle century runs is recalled on seeing an 
automobilist tearing through the country at railroad speed, 
going nowhere in particular and seeing nothing as he goes. 
This is to say the least unprofitable, and anything which 
yields no profit and little pleasure is bound to be ephemeral 
in its popularity. We have always believed that the larger 
use of the automobile is, or should be, as a commercial vehi- 
cle for handling goods that are now largely drawn on trucks, 
and for the general sober business of the day. Unless it can 
make good for such purposes we may see the automobile be- 
come one of the “has beens” in comparatively few years. 
* * * 


THE FLAT ON THE TOP OF SHARP V-THREADS. 


While theoretically the sharp V-thread is not flatted on 
the top of the thread, it has, on account of practical reasons, 
become necessary to provide this kind of thread with a 
slightly flatted portion. In the first place, it is very difficult 
to produce a perfectly sharp edge on the top of the thread, 
and, in the case of a tap, the sharp edge would be very likely 
to be impaired in hardening, leaving the top of the thread 
less perfect than if provided with a slight, uniform flat. In 
the second place, the sharp edge would wear away very rap- 
idly, both in the case of a tap and a screw, and as the wear 
could not be expected to be uniform, the ultimate result would 
be far less desirable than the one obtained by slightly flat- 
ting the top of the thread from the beginning. 

For the reasons mentioned it has always been the practice 
of tap manufacturers to provide the top of the thread on 
V-thread taps with a slight flat. But as a standard outside 
diameter always had to be maintained, the diameter in the 
angle of the thread had to be increased. This has caused 
difficulties, inasmuch as there has been no established stan- 
dard as to how much of a flat the thread ought to be pro- 
vided with, and various manufacturers have each had their 
own practice in this particular. The result has been that the 
gages from one firm have not corresponded to the taps manu- 
factured by another, and many customers, not familiar with 
the reasons for this confusion, have questioned the correct 
size of gages as well as taps. The question has been still 
more confusing on account of the fact that many manufac- 
turers did not have even a certain standard for all taps 
manufactured by them, but working to their old-established 
gages, they often produced large taps with smaller flats on the 
top of the thread, proportionally, than the flats on smaller 
taps. 

In order to overcome the difficulties arising from the facts 
mentioned, we understand that the tap manufacturers are 
endeavoring to establish a standard flat for the top of sharp 
V-threads. While, as far as we know, nothing has been defi: 
nitely agreed upon as yet, there seem to be opinions favor- 
ing a flat equal to one-fifteenth of the pitch. This is a greater 
flat than has hitherto been employed by some leading tap 
makers. Some have used the same flat for the V-thread as is 
used for the Brigg’s standard pipe tap thread, which, although 
theoretically rounded at top and bottom, is, in this country 
at least, made with a small flat on the top of the thread. 
The width of this flat is selected so as to give exactly the 
same angle diameter as is obtained when rounding the top of 
the thread in accordance with Brigg’s original proposition. 
This flat is equal to about one-twenty-fifth of the pitch. 

While the exact width of the flat is of minor importance, it 
will save much confusion, as well to manufacturers as to 
customers, if a standard is agreed upon, and the country is to 
be congratulated upon the fact that there is a strong move- 
ment toward adopting standards in all the different fields of 


industrial activity. 
* * * 


The report of the United States Geological Survey gives the 


' production of Portland cement for the year 1905 as 35,246,812 


barrels, having a value of $33,245,867. This represents an in. 
crease of nearly 25 per cent over the output of 1904. 
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CURRENT EVENTS, TECHNICAL AND MECHANICAL—LEADING ARTICLES OF THE MONTH. 


The extent to which industrial education is carried in Ger- 
many is most easily comprehended when we hear that the 
number of students at the ten higher institutions for techni- 
cal education was 15,800 during the winter term of 1905-1906. 
As there is a still greater number of smaller colleges and trade 
schools, all of which are attended -by large bodies of students, 
it is no wonder that at present men of good technical educa- 
tion have to accept very inferior positions as far as salary 
concerns; but the excellent system of technical and industrial 
education in vogue in Germany has undoubtedly been the 
most active cause in the present progress of the industries of 
that country. 


Regarding the sale of machine tools in China, Consul-Gen- 
eral William Martin, of Hankow, China, says that it is a 
waste of money to send catalogues to China in English, and, 
in fact, intimates that the use there of catalogues in any lan- 
guage is a waste of time and money. The Chinese will not buy 
that way; their purchases must be made from the man on the 
ground who has the goods to show. They are very suspicious 
and take nothing on faith. The Germans now have many men 
laying foundations in China for future trade, and the Japa- 
nese as well as the British are very active. The consul be- 
lieves that China will eventually be a great field for the sale 
of foreign tools and manufactured goods of all kinds. 


A writer in a textbook on standard metals for manual train- 
ing schools says: “Copper is seldom used in the form of a 
casting for the reason that it has no special merit in any 
heavy form, but when combined with other metals its greater 
merit is apparent.” This statement is not altogether exact. 
One very potent reason why copper is seldom used in the 
form of a casting is the difficulty of making pure copper cast- 
ings free from blowholes. Molten copper has such an affinity 
for oxygen that its exposure to the air even during the short 
period of pouring into a mold is sufficient oftentimes to make 
the castings porous, and unless the molder is unusually ex- 
pert, the chances are that his efforts to produce sound copper 
castings will be without avail. 


According to The Canadian Engineer, the two electric loco- 
motives which have been used to haul the trains through the 
Simplon tunnel have proved inadequate for the work. Each 
of these engines had two motors of 450 horse power, which 
could be urged up to 550 horse power. As to the cause for 
the failure of the engines there are two theories. One is 
that the engines, having a section of two-thirds of the sec- 
tional area of the tunnel itself, acted as pistons in a cylinder, 
and wasted a large portion of their power in compressing the 
air in front of them. Another theory is that the air, satu- 
rated with the moisture from hot springs which keep the 
tunnel walls at a temperature of 93 degrees, penetrated the 
insulation of the motors and caused an important leakage 
of the current. 


We have received a reprint of an article, “The Submarine 
vs. The Submersible,” by Mr. Simon Lake, published in the 
Journal of the American Society of Naval Engineers, May, 
1906. This paper treates in an interesting manner of the 
relative stability of the submarine and submersible boats 
that have been built for naval purposes. It points out the 
weakness of the submarine type which depends upon angular 
change of the horizontal axis in order to rise or descend. 
Comparison with the submersibie or Lake type is, of course, 
favorable to the latter, the reasons given being well worth 
reading. In fact the whole article is well worth reading by 
any one interested in the subject from a military standpoint, 
or for a study of the actions of bodies immersed in a liquid 
and, dependent upon tnat liquid as a resisting medium for 
all movements. 


The Germaa government, always ready for experiments, has 
undertaken to ascertain the comparative value of a type- 


written copy fer legal documents as compared with a hand- 
written one. The object of the experiment was to find 
whether a typewritten document would stand the test of 
time equally well with one written with the best writing ink. 
It was found that a decided difference could be noticed ac- 
cording to what class of ribbons were used for the typewriter, 
but it was ascertained beyond doubt that by using the best 
ribbon obtainable a copy could be produced which would have 
the same lasting qualities as a handwritten one. It is of in- 
terest to note that while some German ribbons proved satis- 
factory, the American-made product proved to be of a higher 
quality in general. But we may be assured that the Ger- 
mans will not rest from now on until their typewriter ribbons 
are prepared equally well with ours. 


One of the most progressive of the independent principali- 
ties of Asia is the little kingdom of Siam on the Indo-Chinese 
Peninsula. In the principal city, Bankok, is a modern elec- 
tric railway power plant, operated by the Siam Electricity 
Company, and equipped with reciprocating engines and gener- 
ators. Because of the increased demand for power an addi- 
tional unit has become necessary and a Curtis steam turbine 
has been ordered. This is a 500-kilowatt, 575-volt machine, 
built by the General Electric Company, Schenectady, N. Y. 
The boiler plant for this station is unique in that paddy husks 
are burned in place of coal. The fuel is brought down the 
river from the rice fields in flat-bottomed boats to the power 
house and unloaded directly into the boiler room by an ele- 
vator and belt conveyor, built by the Link Belt Com- 
pany, Philadelphia, Pa., and operated by several. direct- 
current motors. This method of using rice husks for fuel is 
an economic utilization of a waste product similar to the 
use of the crushed sugar cane, or bagasse, on sugar planta- 
tion in Cuba and other countries. 

Consul Wm. Bardel writes from Bamberg that Engineer — 
Balderauer, of Salzburg, has invented a balloon railroad, ex- 
periments with which are now being made in the mountains 
in the neighborhood of that German city. It consists of a 
captive balloon, which is fastened to a slide running along 
a single steel rail.. The rail is fastened to the side of a steep 
mountain, which ordinary railroads could not climb, except 
through deep cuts and tunnels. The balloon is to float about 
35 feet over the ground, and a heavy. steel cable connects it 
with the rail. The conductor can, at will, make the balloon 
Slide up and down the side of the mountain. For going up 
the motive power is furnished by hydrogen gas, while the 
descent is caused by loading up with water, which is poured 
into a tank at 'the upper end of the trip, and thus serves 
as ballast. Suspended from the balloon is a circular car with 
room for ten passengers. The cable goes from the bottom 
of the balloon through the center of the car to a regulator 
of speed, which is controlled by the conductor, The inventor 
of this railroad claims that his patent will force all incline 
cable roads out of existence. Of course! 


The subject of denatured alcohol takes up a considerable 
part of consular report No. 2,662, it being devoted to the 
production, manufacture, distribution and consumption in Ger- 
many and France. The consumption in Germany of com- 
pletely and partially denatured alcohol has increased from 
25,429,118 gallons in 1901 to 36,943,869 gallons in 1905. ‘Meth- 
ods of denaturing and the ingredients used are referred to at 
some length. In France, the government has made consider- 
able effort to stimulate and extend the production and use of 
alcohol for industrial purposes, but the results have not been 
altogether satisfactory. The ministers of commerce and agri- 
culture organized a special exhibition and offered prizes for 
the most effective type of alcohol motors, both stationary and 
portable, for motor vehicles, alcohol lamps, stoves, etc. The 
result of this exhibition has been on the whole disappointing, 
the consumption for such purposes not having increased to 
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any important degree. It is claimed that the French motor 
car builders have not found alcohol fully successful, the 
vapor exploding more suddenly and powerfully than petroleum 
vapor, and the gases attack bright iron and steel so that it is 
somewhat difficult to keep cylinders, valves and pistons in 
order. A mixture of 20 to 30 per cent of benzine gives some- 
what better results, but is open to the objection that alcohol 
and benzine do not volatilize at the same temperature, hence 
one ingredient of the mixture will be exhausted more rapidly 
than the other. 


The technical schools have filled a want, and have done 
much good in certain branches of industry, but they assume 
too much when they undertake to give a young man a course 
in conservation of forces, statics and dynamics, graphic statics, 
strength of materials, mechanics, drawing, machine design, 
mechanical engineering and shop practice, all in the short 
space of four years. He is given a diploma, signifying he 
has nothing more to learn and is capable of taking the man- 
agement of a factory. I had a young man as draftsman, who 
had taken an engineering course in one of the Boston tech- 
nical schools. He carried a sample of work with him which 
he had made during his course in shop practice. It consisted 
of two pieces of cast iron about two inches square and one 
inch thick. One piece had a groove about three-eighths of an 
inch square cut across the face, the other piece had a corre- 
sponding projection across its face, together forming a tongue 
and groove. These pieces were accurately fitted together so 
that the tongue could slide from end to end and when reversed 
fit just as accurately. I asked the young man what tools he 
had to do the job with. He replied: hammer, chisel, file and 
scraper. I then asked him how long it had taken him to 
make the piece. He said that he had spoiled two or three 
pieces before he got them to fit, and that in all, he had prob- 
-ably spent three or four days upon the job. Any modern 
machine shop could duplicate those pieces with profit for 15 
cents or 20 cents apiece. Time and cost are the main func- 
tions in productive science, and when these essential features 
are not included in the so-called shop practice, the true object 
of technology is lost.—2Hzxtract from paper “Value of Tech- 
nology” read by Mr. Thomas Hill before the Western Society 
Associated Engineers, July 18, 1906. 


The proposal to utilize metallic colloids for industrial and 
other purposes opens up at once an extraordinary field of 
speculation. A colloid, according to Dr. Kuzel, contains 
energy. “It may possibly be looked upon,” to use his own 
words, “as a primary source of energy. The colloid condition 
is in fact a dynamical condition of matter, while the crystal- 
line condition igs the static condition.” “One of the most 
striking properties of the colloidal condition,” he goes on 
to say, “is that bodies, for instance, metals, which under ordi- 
nary conditions are not soluble in water, benzine, or benzol, 
ete., become at once soluble in these mediums without in 
any way losing the chemical nature when in colloidal from.” 
Dr. Kuzel instances two colloidal forms of metals, one of 
which he calls “sols,” the other “gels.” The latter, accord- 
ing to him, have the property of gelatinizing, assuming the 
appearance and substance of albumen. In this form metals 


may be mixed together, forming any desired alloy in a soft | 


or plastic condition. In this form, metals such as wolfram. 
molybdenum, uranium, tantalum, thorium, etc., may be util- 
ized, according to the inventor, for, among other purposes, in- 
candescent light-giving filaments; that is to say, using Dr. 
Kuzel’s words in his English patents: “Of this plastic mass 
I form bodies in any known or suitable manner of the shape 
and size desired for the light-emitting bodies to be produced.” 
A metal or combination of metals in gels, or colloid coagulant 
form, can be “squirted” in the fashion employed in making 
ordinary incandescent filaments, or in the manufacture of 
cordite. The plastic filaments thus produced are then heated 
to a white heat, when, according to the specification, they re- 
turn to a crystalline state, “their diameter and specific resist- 
ance diminishing notably.” Dr. Kuzel, it may be mentioned, 
has a large laboratory at his home in Austria, and has re- 
peatedly demonstrated there his processes in colloids in a 
practical form.—Times Engineering Supplement. 
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THE NON-LUMINOUS ALCOHOL FLAME. 


Among the points brought out in the investigation of the 
availability of alcohol as a fuel for the internal combustion 
engine is the advantage it derives from the non-luminous 
character of its flame. As is well known to any one who has 
ever seen alcohol burn, its flame is bluish and gives out little 
light, which means that it is almost entirely devoid of free 
carbon particles. It is these particles of incandescent solid 
matter which give to a flame the greater part of its heat 
radiating power. When gasoline and most other oils are 
burning, the flame, made luminous by carbon or soot, radi- 
ates heat to such a degree that it is not possible to approach 
near the conflagration and combustible surroundings are 
readily fired by pure radiation, Not only does this property 
of alechol render the fuel a safer one in case of accidental 
ignition, but it has a favorable effect as well when used as 
a fuel in the cylinder of an engine. Since the flame has 
very slight radiating power less heat will be absorbed by the 
walls of the cylinder, and consequently much less will be 
taken up in the water jacket and carried away as lost heat, 
than is the case when gas or any form of petroleum is used. 


POWER TRANSMISSION BY MEANS OF GAS. 


In a paper read recently before the Society of Arts, Lon- 
don, on coal conservation, power transmission and smoke pre- 
vention, the author, H. A. Martin, as reported in the Hlec- 
trical Review, suggests the possibility that gas may be found 
a more economical and convenient means of transmitting 
power over long distances than is electricity. This possibility 
is especially applicable to the case of Isondon, which has no 
large hydraulic power near it to serve as an economical source 
of electricity, but has to depend instead on coal which is 
brought to it from the northern counties. Aside from the 
question of cost, the enormous volumes of smoke generated by 
the burning of this coal intensifies the fog which is one of 
the most serious problems that that city has to deal with. Itis 
pointed out that gas could be generated from coal at the 
mines and transmitted under a pressure of about 500 pounds 
per square inch to the power centers, where it can be used 
for heating and in internal combustion engines. This high 
compression, which is the most costly and serious feature of 
the plan, is necessary, otherwise the cost of the large pipes 
which would be required for low pressure gas, would swamp 
the undertaking. This makes necessary a pressure reducing 
plant at the receiving station. Mr. Martin, to make the sys- 
tem as economical as possible, proposes a number of refine- 
ments by which sufficient savings may be effected to counter- 
balance the cost of transporting the gas, and stress is laid as 
well upon the by-products of the system—the production of 
fertilizing and other substances. The utilization of the cool- 
ing action of the expanding gases in refrigerating plants is 
also suggested. The plan would thus involve quite a compli- 
cation of details, enough, perhaps, to rénder its success some- 
what doubtful. 

Power transmission by gas, however, it is considered, would 
solve some of the problems not solved up to the present time 
by electrical transmission. While all admit that no small mo- 
tive power can compare with the electric motor, and that 
electric lamps are the best illuminating agents yet devised, 
yet when it comes to heating, the electric system is at a dis- 
advantage. Hlectric heaters are perfectly effective, that is to 
say all the energy supplied to them is converted into heat, 
but the losses which have taken place before the energy 
reaches the heater are very great; while in the gas system all 
of the energy of the gas is converted into heat. In other 
words, we start with our energy in the form of heat which is 
obtained by burning the gas. In an electric system we must 
carry this through a number of transformations, one of which, 
that from heat into motion, is not very efficient. This objec- 
tion applies only to electric energy generated from fuel; when 
obtained from other sources the transformation ratio is high 
and the cost depends mainly on the cost of the apparatus. 

Mr. Martin suggests that the amount of coal consumed by 
coasting steamers, freight and switching engines, which now 
carry the fuel supply of London, is no inconsiderable factor 
in determining the most efficient means of transferring the 
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required energy from the mines to the metropolis. In the 
proposed gas pipe-line system, however, there happens to be 
a source of power already available in the heat of combus- 
tion from the gas producing apparatus. The gases leave the 
retort ovens at a very high temperature, the greater part of 
their heat being generally wasted, when, by means of suit- 
ably arranged boilers, they probably might be made to fur- 
nish all of the steam required to work the compressors. 


SOME USES OF PURE MANGANESE AND ITS ALLOYS. 
Mechanical World, August 10, 1906. 


A good deal of information has recently been published re- 
garding the uses of magnesium as a deoxidizer for obtaining 
sound casting of certain metals and alloys. It does not ap- 
pear to be generally known that manganese can be used with 
even better results for most purposes; therefore, the following 
brief remarks are of interest: 

With manganese it is necessary to use the purest metal ob- 
tainable. Manganese made by the Goldschmidt alumino- 
thermic process has a purity of about 99 per cent, the bal- 
ance being chiefly silicon; this manganese is free from car- 
bon, and technically free from iron, a point which makes it 
of great benefit for special brass and other alloys. 

Pure manganese is a very brittle metal, and resists atmos- 
pheric influences for an unlimited time; its fusing point is 
about 2,240 degrees F. Among its chief characteristics - is 
the ease with which it alloys with copper, nickel, zinc, tin, 
aluminum and other metals. 

Pure manganese may be added in any percentage to zinc- 
copper alloys, the result being a very considerable increase of 
strength and density, and often of elasticity; such alloys can 
also be more easily rolled. It should not, however, be added 
to tin-copper alloys containing more than about 2 to 8 per 
cent of tin, as the quality of the material is thereby de- 
teriorated. 

For nickel castings, manganese is used as a deoxidizer to 
produce a greater density. In this case about 2 per cent is 
added to the molten nickel. It is also used with beneficial 
results for making German silver. If about 1% per cent is 
added a bright color is produced similar to that of Silver. 

For aluminum alloys an addition of manganese copper, free 
from iron, which is made from pure metallic manganese and 
electrolytic copper, is preferable to zinc or nickel additions. 
About 8 per cent of manganese-copper will increase the 
strength of the material, give denser castings, and the alloy 
can be more easily machined. 

Copper and bronze castings lose their brittleness if mangan- 
ese is added instead of phosphorus; a material is thus ob- 
tained in which threads may be easily cut. Manganese-cop- 
per alloys are made to a large extent, containing from 2 to 
12 per cent of manganese. Bronzes with 5 to 6 per cent of 
manganese have about the same color as copper and are very 
fire-resisting; they are used in the fire boxes of locomotives. 

Manganese fulfills two purposes. First, it is a deoxidizing 
agent. In general, an addition of about % per cent of man- 
ganese is sufficient. Compared with other deoxidizing agents, 
like phosphorus, manganese has the great advantage that if 
a surplus quantity is added, it improves the quality of the 
bath (the only exception being the case of bronze rich in tin) ; 
whereas, if too much phosphorus is added, it impairs the 
quality of the bath. In some cases about 1 per cent of man- 
ganese is added, in conjunction with phosphorus. 

Second, it improves the quality of a great many metallic 
alloys. It combines easily with and has a great affinity for 
oxygen; moreover, since manganese oxide slags are very 
fluid and have a low specific gravity, they easily and quickly 
separate out of the baths. All castings with manganese alloys 
are to be made under exclusion of air as far as possible. It 
is, therefore, useful to sprinkle a small quantity of borax 
upon the surface of the metallic bath in the crucible. It then 
forms a thick plastic slag. 

Manganese alloys with tin and zinc can also easily be pre- 
pared; generally, the following proportions are used: 20 
parts of manganese to 80 of zinc, free from lead; 50 parts of 
manganese to 50 parts of tin, free from lead. The slag 
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formed on the molten tin and zine must, of course, be removed 
before adding the manganese, and the charge is kept heated 
for a couple of hours. With zinc it is important to take care 
that the temperature remains constant and does not increase. 
The loss in the preparation of 20 per cent manganese-zinc is 
only 4 per cent. 

Manganese-copper free from iron is used in the nickel cupro 
manufacture of cartridge cases, etc., and does away with the 
annealing process.—W. B., Jr. 


CLEANING CASTINGS BY THE SAND BLAST. 
J. M. Betton, in Compressed Air. 


This article on the sand blast and its use in cleaning cast- 
ings, buildings, bridges, etc., covers practically the entire 
field of applicability of the sand blast for cleaning purposes, 
but in the following we have collected only such portions as 
are of service in foundry work. : 

In a sand blast apparatus, and especially in the injector 
sand blast, the injector principle is followed closely in first 
starting the flow of sand by creating a mild vacuum by means 
of a vertical jet through the sand valve, equivalent to the 
suction jet of the steam injector, mixing the sand and air by 
means of the second vertical or mixing jet, which also starts 
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Vertical Section through Sand Tank and Injector. 


the combined current forward, and by augmenting the velocity 
of the current, using a horizontal or forcer jet, as well as by 
contracting the walls of the mixing chamber. In other words, 
the air supply is sub-divided and applied in such manner as 
to make its effort cumulative, thus producing a vigorous blast 
of thoroughly mixed sand and air, each grain of sand being 
projected upon the work with the highest possible velocity. 
By sub-dividing the air, the injector sand blast is able to 
obtain the same results with less consumption of air than the 
ordinary sand blast, in which the sand drops into a current 
of air and is blown onto the work. The general arrangement 
of an injector sand blast is shown in the cut, in which it will 
be seen that the first current of air to set the sand in motion 
passes in through the sand valve; the second or mixer jet 
enters a short distance below this, and the last or forcer jet 
sends the current of well-mixed air and sand into the nozzle 
pipe. 

To obtain good results with a sand blast it is necessary to 
provide an ample supply of air. In the following table the 
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number of cubic feet of free air per minute required under 
different pressures for nozzles of different sizes is given: 


Diameter 
of Nozzle Air Gage Pressures in Pounds. 
in inches, 5 10 15 20 25 30 
Ug a 14.4 21.8 26.7 30.8 34.5 40. 
Safelite 34.6 49. 60. 69. die 90. 
Sat neue dag 61.6 87. 107. 123. 138. 161. 
OM cre ceis 96.5 136. 167. 193: 216. 252. 
es 133. 196. 240. 277. 310. 362. 
Us sedielns 189. 267. 326 378. 422. 493. 
AIR PRESSURE REQUIRED. 
For light work (stove castings, etc.)............. 5 to 10 lbs. 
For medium and heavy grade iron castings....... 15 to 20 lbs, 
PIOEESLOCIECAS PIM AN Ne «atlas s active dete clacein ele ee cis 30 to 75 lbs. 
For cleaning buildings and steel structures....... 5 to 80 lbs. 


(According to height.) 


The proper size of air tank for ordinary foundry work is 
about 380 inches diameter by 6 feet long, and it should be pro- 
vided with a safety valve, a pressure gage and a blow-off, the 
latter near the bottom to remove water condensed from the 
air. ee 
It is especially desirable that the air piping from receiver 
to sand blast be not less in diameter than the air connection 
of the sand blast. If the distance between the receiver and 
the sand blast is more than 75 feet, the pipe should be larger 
than the air connection of the sand blast, to allow for loss of 
pressure from friction. It is not that the sand blast will take 
all of this air; it can only take the amount which the nozzle 
will discharge under the working pressure (a %-inch nozzle 
under 30 pounds’ pressure will take 161 cubic feet of free 
air), but the best and most satisfactory results are only ob- 
tained by having this backing of air behind the jets. 

The air piping should be protected from condensation if the 
lines be long, and if moisture or water shows in the air at its 
entrance into the sand blast, it is necessary that some means 
of removing this and drying the air be provided. This can 
be done by an “after cooler,’ or by means of one or more 
“U” loops introduced in the line of air piping. Drip cocks 
at the bottom of these loops will draw off the entrained water, 
or it may be removed by an ordinary bucket steam trap. 

Water must be kept from the sand to insure proper working 
of the sand blast. If it enters the tank it will cause the sand 
to cake and arch over the sand valve, and the only remedy is 
to shut down, draw off the sand and start over again with 
. dry sand. 

Dry sand, if left in the tank over night, will absorb mois- 
ture and may refuse to work the next day. The sand should 
be perfectly sharp, clean quartz or silica, sifted through a 
screen of proper mesh, and dried long enough beforehand to 
have it cold when used. If too warm it will generate steam 
in the tank, and if heated very hot it will crack and disinte- 
grate. With a %-inch nozzle, the sand should be passed 
through a No. 8 mesh screen. With a %-inch nozzle much 
coarser sand can be used, and the injector sand blast has 
been operated successfully with pebbles averaging 4% inch in 
diameter, using them again and again. These quickly rounded 
off their sharp edges, and their action upon the castings can 
be compared to that of peening them with an infinite number 
of small ball-peen hammers, cleaning them very thoroughly 
and giving a very good finish. A coarse sand or gravel will 
be found effective for general work in the foundry, especially 
for steel castings. W. B. JR. 


ELECTRIC SMELTING OF IRON ORE. 

Under the auspices of the Canadian government quite a 
number of experiments have been made at Sault Ste. Marie, 
Ontario, on the smelting of iron ores by means of the electric 
furnace. These experiments have been conducted under the 
direction of Dr. Eugene Haanel, whose preliminary official 
report was recently made public. From the information given 
in this report it appears that the electrothermic process is 
likely to come into extensive use in the future, in the manu- 
facture of high-grade steel and iron alloys, and possibly even 
in the production of pig iron. 

The furnace used in the experiments is shown in ver- 
tical and horizontal sections. The dimensions of the fur- 
nace are as follows: Diameter of bottom of crucible, 2 feet; 
height of lower cone, 11 inches; height of upper cone, 33 
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inches; diameter at junction of the two cones, 32 inches, and 
at top of furnace 30 inches. The carbon electrode is 16 inches 
square and 6 feet long. The lower part of the furnace is 
made of carbon paste; the upper part of fire brick with a 
lining of carbon paste. 

A 50-volt, 30-cycle transformer furnished the electrical 
energy. The principal ore experimented with was magnetite, 
and as it is to some extent a conductor of electricity, it was 
expected that considerable difficulty would be experienced in 
smelting it. It was thought that with the furnace used, as 
the electrode is immersed in the charge, current would leak 
laterally through the charge and thus prevent a sufficient 
amount from reaching the fusion zone to develop the high 
temperature required for fusion. With charcoal as a reduc- 
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ing agent no such difficulty was experienced; in fact, when 
crushed so as to pass through a %4-inch mesh it worked as 
well as coke briquetted with clay. 

In one of the experiments the charge of the furnace con- 
sisted of: Ore, 400 pounds; charcoal, 125 pounds; limestone, 
25 pounds; sand, 6 pounds. The data relating to this experi- 
ment is as follows: 

Length of run, 65 hours 30 minutes. 

Current voltage, 36.03, 

Current, amperes, 4,987. 

Electric horsepower, 221.34. 

Ratio of weight of slag to that of iron, 0.41. 

Pig iron produced, 11,989 pounds. 

Pig iron per 1,000 electrical horsepower days, 9.92 tons. 

An important result of the experiments was the fact that 
ores of high sulphur content, not containing manganese, can 
be made into pig iron containing only a few thousandths of a 
per cent of sulphur. 
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The ores treated, with the exception of the hematite and 
roasted pyrrhotite, contained a high percentage of magnesia, 
producing a very infusible slag. When the furnace had been 
running for some time this infusible material formed a scale 
around the crucible, the electric energy available not being 
sufficient to keep it in a molten condition. The crucible and 
lower part of the furnace were, therefore, partially filled up, 
preventing easy access of the charge to the reducing and melt- 
ing zone. This slower feeding left the charcoal on top of the 
furnace exposed to the air a longer time, thus increasing the 
amount of charcoal required and decreasing the output. With 
a greater current than was available and consequent higher 
temperature, the formation of the scale would have been pre- 
vented, and the output correspondingly increased. 

The consumption of the carbon electrode is small, as may be 
seen from the fact that 384 pounds were consumed in the 
production of 42,711 pounds of pig iron, which is at the rate 
of about 18 pounds per net ton of metal. The consumption 
of the electrode is greater for white iron than for gray. 

According to Dr. Paul L. T. Heroult, a plant capable of pro- 
ducing 120 tons of pig iron per day would cost about $700,000 
and the cost of making the iron would be $10.69. This esti- 
mate is based on the assumption that ore contains 55 per cent 
iron, and costs $1.50 per ton, 

From the results obtained in the Sault Ste. Marie experi- 
ments, it would seem that the electric furnace stands a chance 
of competing with the present methods in the production of 
pig iron, at least under certain favorable conditions. For the 
manufacture of ferro alloys of high percentage, Hlectrochem- 
ical and Metallurgical Industry says that “the electric fur- 
nace now stands supreme, specially in the manufacture of 
those ferros in which a highly refractory oxide (like that of 
titanium) is to be reduced.’ For the manufacture of high- 
grade steel, the same authority says: ‘The electric furnace 
seems to be destined to gradually replace the crucible steel 
process. The advantages of the electric furnace are lower cost 
of operation, due to larger units and consequently smaller 
labor charge per ton of output and greater durability of the 
electric furnace. The cost of electric power is a comparatively 
small item in this case, and becomes almost insignificant if 
fluid steel is supplied from an open-hearth furnace or from a 
Bessemer converter to an electric furnace for refining. It is 
likely that steel which has been refined in the electric furnace 
at a small cost may be used in future to a much greater extent 
than is now possible with the high price of crucible steel.” 

Weald Jin 


TECHNICAL CONCLUSIONS FROM THE GLIDDEN 
AUTOMOBILE TOUR. 


The Horseless Age, August 1 and 8, 1906. 


The Glidden contest is an annual event in the automobile 
world which is especially designed to test the economy and 
reliability of the contesting machines under severe touring 
conditions. The route of this year’s race was about 1,200 
miles in length, starting at Buffalo, N. Y., thence eastward 
across the State and northward to Montreal, and up the St. 
Lawrence River. Then the route took a southward turn again 
down through the White Mountains, winding up at Bretton 
Woods, N. H. This route was a severe one in many respects, 
including stretches of sandy and rough roads, and many 
exceedingly steep grades. Albert L. Clough contributes to the 
Horseless Age the main results of his observations made dur- 
ing the tour as to the strength and efficiency of the various 
parts of the automobile mechanism. We give them here in 
abstract: 

One noticeable feature of this year’s contest was that all 
the American cars are of practically the same type. This stan- 
dardization of form makes it possible to speak quite generally 
of the technical merits and demerits of the contesting vehi- 
cles as a whole. The greatest chance of drawing comparisons 
is in considering the details of construction, which still show 
some diversity. One of the principal points of interest relates 
to the efficiency of the air-cooled car, five of which entered 
the contest. This air cooling of the vehicle engine of large 
power is a distinctly American proposition. The writer kept 
close watch of the performance of the air-cooled cars and 
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found his previous judgment as to this question far more than 
substantiated. Of the five air-cooled cars that started from 
Buffalo, four finished at Bretton Woods, two making perfect 
scores. At no time have any of the air-cooled engines been 
noticed in a dangerousiy overheated condition, and they have 
not found the pace at all in excess of their capabilities, at 
least so far as the cooling question is concerned. American 
builders would do well to give more attention to this type of 
engine instead of following foreign models so closely as they 
have done. 

The weakest part of the chassis has been demonstrated to 
be the running gear of the car. This is the salient technical 
conclusion to be drawn from the contest. It looks as if the 
engine of the average car possesses enough power to strain 
the supporting framework to the point of destruction in a few 
thousand miles of hard running over unimproved country 
roads, without being itself injured to any serious extent. 
In the matter of axles, for instance, this tour must have 
proved an eye-opener to many manufacturers as well as to the 
owners of the machines themselves. There are very few tubu- 
lar front axles to be found upon the contesting vehicles which - 
have not more or less of a permanent set, while most I-section 
axles are in as good condition as they were at the start. It is 
to be presumed that the tubular axle will now be finally dis- 
carded, except for use upon very cheap cars. Notwithstanding 
the use of the shock absorber, the spring must be character- 
ized as one of the weakest parts of the car. The spring prob- 
lem is a difficult one and has not as yet received the intelli- 
gent attention it demands. It would seem that certain manu- 
facturers must either increase their spring lengths with a 
corresponding increase of sectional dimensions or else resort 
to some other form of spring than the half-elliptic, such as the 
platform type or the double elliptic type. This change may 
come about when the very low-hung body is seen to be no 
special desideratum. Is it certain that the list of special steels 
has been exhausted in a search for the best spring material? 
Possibly some such improvement as has lately been made in 
crankshaft material might be made in spring stock. 

The brake problem is substantially solved. Some of the 
ears have required rather frequent brake adjustment, but the 
problem is merely one of providing more liberal wearing sur- 
face. The manufacturers of these cars will, without doubt, 
profit by the knowledge acquired in this tour. The same can- 
not be said with so much truth of the steering gears. 
They have been given severe usage over rocky, sandy and 
winding roads, and many of them have become quite loose, 
requiring considerable adjustment. The presence of back Jash 
and the shocks communicated through imperfectly reversible 
steering mechanisms conspired to very much fatigue and 
lamed many of the operators. 

Both chain and shaft drives have shown themselves able to 
do their work successfully under difficult conditions. 'There 
seems to be no reason to credit the assertion that is sometimes 
made that the shaft drive is inapplicable to heavy cars of 
high power. 

Perhaps the most astonishing and welcome fact brought out 
is the great reliability and endurance of-the engines. There 
have been practically no cases of serious mechanical engine 
troubles. There have been some few valve replacements, but 
very little tightening of bearings or anything of that sort. 
Not a few of the motors are too good for their cars and too 
powerful, capable of driving them to destruction in a short 
period. One can hardly refrain from being enthusiastic 
regarding the remarkable performances of these motors. 
There is no other thermal prime mover which approaches the 
vehicle engine in reliability, automaticity, and weight 
efficiency, considering the conditions under which it is used. 
During the whole tour there was substantially no trouble from 
faulty ignition. Clutches and change gears also seem to have 
been developed to a satisfactory degree of strength and reli- 
ability. As regards the ratio of speed reduction, however, the 
writer cannot help thinking that there-are not a few high- 
grade cars which do not possess a large enough gear reduction 
upon the slowest speed to give them a safe margin of hill- 
climbing capability. Cars with three or four forward speeds 
employ the lower gear only at infrequent intervals. When its 
use becomes necessary, however, it should be so low as to over- 
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come all car resistances, up to the limit of traction; that is, 
it should be capable of slipping the rear wheels on good: foot- 
ing. Twenty per cent hills are always likely to be met with 
in country touring, and the purchaser of a costly touring car 
does not care to be stalled at such grades, as were not a few 
of the cars in this tour. A suspicion sometimes crosses the 
mind as to whether the modern car with the engine in the 
front part carries sufficient weight upon the driving wheels 
to meet unfavorable conditions. 

To one who observed the slipping of driving wheels on one 
of the hills met with on the tour which presented a muddy 
surface, the question must have seemed a pertinent one. In 
this respect the discarded engine in the body was superior. 
Another difficulty met with on steep hills was the failure of 
the gravity gasoline system. On a 20 per cent grade with the 
tank under the front seat the head of gasoline may be lowered 
about eight inches, which may be enough, if the fuel supply 
is low, to reduce the head to nothing. 

Besides the vindication of the capability of air cooling for 
protracted touring purposes, there is one other technical 
innovation which has had a successful try-out in this contest. 
I refer to the two-cycle engine. Though there was but a single 
car of this type in the run, which did not achieve a perfect 
score, it was penalized by a few points only, due to delays 
which it was understood were in no way connected with the 
application of the two-cycle principle. This car finished the 
tour apparently as well as did the majority of four-cycle cars 
with its propulsive mechanism in excellent condition. To all 
who looked forward to the demonstration of the fitness of 
valveless motors to automobile practice, this fact will be pres- 
ently significant. ; 

It was indeed a cruel fate which pursued the steam cars 
entered in this contest and led to the total destruction of two 
of them. Although these cars have been developed to a high 
pitch of reliability and efficiency in every other respect, there 
is always the hazard of the exposed flame to contend with. 
Gasoline cars were enormously in the majority in this tour, 
and at least two cars were overturned and several ditched, 
yet none of them met with destruction or damage by fire. All 
efforts to render the steam car as safe as the gasoline car in 
point of fire hazard must be made against heavy odds, and 
must be expected to result fruitlessly. 

This tour has proven a wonderful demonstration of the re- 
liability of the American motor car, being impressive on 
account of the very considerable number of them which com- 
pleted the run without penalization, and on account of the 
large proportion of the entrants that finished. Of the three 
foreign-built cars in the tour, none escaped penalization and 
only one of them finished at all. While this fact may not be 
deeply significant, it will perhaps tend to strengthen the im- 
pression that it is folly to pay a fancy price for foreign cars 
when fully as serviceable American machines can be bought 
for far less money. 


THE GAS TURBINE. 
Dr. C. E. Lucke, Hngineering Magazine, August, 1906. 


Dr. Lucke gives a great deal of information on the gas tur- 
bine, based on actual experiments; this information is not 
encouraging to those who expect soon to see gas turbines in 
general use, but it will be of decided value to those who are 
or intend to be experimenters in this field, as it points out 
the almost insurmountable obstacles that stand in the way of 
success. The main features of the paper are given in what 
follows: 

Inventors and engineers have experimented with complete 
gas turbines, with and without steam, as well as with the 
various elements going to make up the system, such as the 
compressor, the fire, the nozzle and the turbine wheel. Some 
of these experimental combinations have been made to run, 
but cannot be regarded as working machines merely because 
they run. To receive any consideration they must approach 
the steam or gas engine in efficiency, in reliability, life, space 
occupied, and other commercial features. 

It is to be regretted that by far the most of the experi- 
mental results along these lines have been suppressed. The 
inventors or experimenters apparently hoped to achieve some- 
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thing wonderful, something which must not be disclosed to 
the world too soon, and so they have concealed their early 
work. Later, when the machine was built and operated, the 
failure was so humiliating that in some cases the experimenter 
was ashamed to publish his results, and in other cases it 
appears that large sums of money were spent, and those who 
spent it did not feel inclined to give results to the world, 
obtained at such large individual expense. If the results of 
every man who had experimented with this problem had been 
published, there would have been less experimenting. It is 
also extremely probable that if the results had been given 
freely to all who were interested in the problem, we would 
to-day be nearer success, or more certain of its impossibility. 

In a paper published about a year ago, I pointed out one of 
the difficulties of obtaining a practical gas turbine—free expan- 
sion by means of the nozzle. That there were other difficulties 
was well known at that time, but it seems to me that the most 
basic difficulty was the one previously made prominent. It 
was found by experimenting with nozzles that the tempera- 
ture drop in the nozzles between the place of no velocity and 
high pressure and the place of maximum velocity and low 
pressure was very small, and averaged about 12 per cent of 
what is theoretically possible. Since that time, the tempera- 
ture drop in an actual turbine has been measured and com- 
pared with the theoretical pressure drop and the performance 
of the turbine operating with air has been measured. For con- 
venience of operation the air was cold air, whereas in the 
practical gas turbine the air would be hot and possibly more 
or less mixed with steam, or possibly no air at all but carbon 
dioxide and nitrogen. In any event, the working fluid would 
be largely a perfect gas. The turbine used was a De Laval 
standard 30-horsepower machine intended for steam at 110 
pounds pressure and having six nozzles. The turbine wheel 
runs at 20,000 revolutions per minute, and the power shaft 
2,000 revolutions. 

With each type of nozzle three different initial pressures 
were used, each with a different number of nozzles. Readings 
were taken of the temperature of the air entering the turbine 
and the temperature of the air in the exhaust chamber, with 
the corresponding pressures. This turbine was fitted for six 
nozzles in all, grouped in three pairs of two each. These 
nozzles were all designed for 110 pounds initial pressure at 
three different back pressures—atmospheric, 25.5 inches vacu- 
um and 26.3 inches vacuum. 

In the best results the figures are as follows: Initial tem- 
perature and pressure, respectively, 98 degrees and 85 pounds; 
final temperature and pressure 58 degrees and 0.03 pound; 
theoretical temperature, 123 degrees; range of temperature 
observed, 40 degrees; theoretical drop, 221 degrees; per cent 
of theoretical realized, 18.1. In the poorest result the tem- 
perature dropped 8 degrees, from 90 degrees to 82 degrees, 
while theoretically it should have dropped 188 degrees, the 
pressure drop being from 48 pounds to 0.12 pound. The 
per cent of the theoretical realized in this,case was only 4.3. 
From this it appears that the temperature drop varies between 
4 and 18 per cent of the theoretical drop. These results were 
determined with respect to speed also, which varied from 520 
to 1,920 revolutions per minute. 

The experiments fully confirm those previously reported and 
the conclusions drawn from them, that the temperature drop 
in free expansion with such nozzles as have been used indi- 
cates very small conversion of heat into work. Investiga- 
tions by the author among men who have worked with com- 
pressed air and with jets and nozzles has failed to develop a 
single case where there occurs a substantial cooling of perfect 
gases by free expansion. One man is probably better fitted to 
express an opinion than any other, by reason of his life 
work—Dr. Ernest Korting, inventor for many years of jet 
apparatus of all sorts, and of gas engines and producers. 
After a life spent in such work with signal success, he sets it 
down as a fact that he has never noted a single case of 
efficient expansion of gases, as shown by temperature drop. 

To secure some idea of the attitude of other engineers to- 
ward this gas engine situation, I addressed the following 
series of questions to a number of men whose opinions seem 
to be desirable: 

a. Do you consider that there is anything theoretically im- 
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possible in the production of a gas turbine, with or without 
the use of steam? 

b. Do you consider that there is anything practically pro- 
hibitive in carrying out the necessary process to produce a 
gas turbine, using either perfect gas or a mixture of perfect 
gas and steam? 

c. What do you consider are the prospects of overcoming 
such difficulties as exist? 

d. Do you consider that there is anything theoretically or 
practically difficult in the compressor part of the system? 

e. In the combustion chamber of the system? 

f. In the control of hot gases alone or with steam? 

g. In the nozzle part of the system? 

h. In the turbine wheel part of the system? 

i. In any other part of the system? 

These men represent the steam turbine field, the gas engine 
field, and scientific men not identified with any particular 
field. The replies are given in the following: 

Prof. R. C. Carpenter: 

“Respecting the future commercial success of the gas tur- 
bine, I would state that I have formed an opinion which is 
unfavorable, due to the extremely high temperature which the 
working parts must be subjected to. 

“Quite a number of experiments respecting the gas turbine 
have been carried on in our laboratory during the past eight 
or ten years. I felt at first that the machine could be made 
a practical success, but latterly I have concluded that the 
practical difficulties were almost insurmountable. 

“Tu my opinion there is nothing in fault with the theory of 
a gas turbine without the use of steam, but I do not believe 
that there is any immediate prospect of securing metals which 
will stand the high temperature required for the nozzles and 
buckets. 

“Respecting the use of a combined gas and steam turbine, I 
have at the present time no definite or positive information 
which will enable me to express an opinion as to its future 
practicability. I think, however, that a turbine working on 
such a combination might have a fighting chance of succeed- 
ing.” 

Prof. Sidney A. Reeve: 

aN O: 

“b. At present, yes. 

“ce, The prospects are excellent. The gas turbine is a new 
problem. The devices already standard in engineering prac- 
tice were developed to meet earlier conditions. The condi- 
tions of the new problem are different. The usual period for 
the experimental development of a solution of the problem of 
building old devices along new lines is all that intervenes be- 
tween the present and a practicable gas turbine. 

“d. Theoretically, no. Practically, yes. The compressor is 
the only unsolved and difficult part of the problem. 

“e. No, either theoretically or practically. 

“fF, With permanent gases, yes. With steam, no. 


“g. No. 
“h. No. 
tN Ob 


Prof. William T. Magruder: 

“a. I see nothing theoretically impossible in gas turbines, 
although I am not prepared to predict how economical they 
will be in the use of fuel and repairs in practice. 

“bh. J feel that the obtainable temperatures which are de- 
sired for maximum efficiency may cause great difficulty, unless 
a suitable porcelain can be obtained. 

“c. J have faith enough to believe that the difficulties will 
be overcome. 

“qd. JI am not prepared to say that the compression is abso- 
lutely necessary, and believe that the difficulties peculiar to 
the problem can be overcome. A motor-driven, 550-revolution, 
3,000-pound pressure, four stage air compressor at 85 per cent 
pneumatic efficiency is the latest success in this line. 

“e, Your work is an answer to this question. 

“f, Without steam it is the most serious proposition. 

“g. Cannot say. Would try porcelain. 

“T believe that a solution of the problem will be effected, 
which, in its way, will be as novel as the steam turbine. I 
would, however, prefer not to make any prediction or state- 
ment at present.” 


Mr. F. E. Junge: 


si aN: 

-O= eNO: 

“c, Prospects are good if efficiency of proposed turbine is 
second consideration. 

“d. Nothing. 

“e, Yes; difficulty of cooling. 

“f Yes; thermal inefficiency when steam is generated by 
injecting water into combustion chamber before or during 
combustion. 

“q. No, if properly designed. 

“hn. Yes, impossibility of cooling blades and finding proper 
material to stand high temperatures continuously. 
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“ij. None but lack of interest in manufacturing circles and 
among investors.” 


Prof. Elihu Thompson in his reply says that the gas tur- 
bine is certainly a very complex problem, and he is not pre- 
pared to answer the questions put, definitely, at this time. 
He sees, however, no theoretical impossibility in the gas tur- 
bine, with or without steam, but considers the practical prob- 
lems of the greatest difficulty, especially the compression prob- 
lem. The construction and operation problems are certainly 
difficult, and considerable time will probably elapse before any 
thoroughly workable gas turbine is produced, and the prob- 
lem of its competing with other machines is naturally some- 
what doubtful. 

W. L. R. Emmet, after a few preliminary remarks relative 
to the theory of the subject, concludes his answer as follows: 


“Even when due allowance is made for these difficulties, the- 
ory would indicate that fair economy might be obtained from 
a gas turbine. The development of any practicable process of 
this kind involves a great amount of thought and labor, and 
all that I can say of this process is that it seems to afford a 
less attractive field for development than many others to 
which a competent engineer might devote his energies.” 


After a review of the whole situation, it appears that the- 
oretically there is nothing impossible in the problem, and such 
difficulties as exist are purely practical but of no mean order 
of magnitude. So great are the difficulties encountered by 
those who have experimented, and so great are those that are 
foreseen by practical men, whose lives are devoted to over- 
coming difficulties, that those who are engaged in trying to 
perfect such a machine as this’ are warned of the certainty 
that their efforts will be fruitless for a long time at least, that 
much money will be spent with no tangible results, and that 
the practical gas turbine is a long way off. W. B. JR. 


CURRENT PRACTICE IN PETROL ENGINE DESIGN. 
G. W. Rice, Sibley Journal of Engineering, June, 1906. 


This paper is an abstract from a thesis by the author for 
the M. EH. degree. Mr. Rice gives working formulas for the 
dimensions of the various parts of petrol engines, especially 
the light-weight type used in automobiles. These formulas are 
deduced from actual practice, as exemplified in the latest de- 
signs of such machines, and are of special value to designers. 
All the essential information is given in the following abridg- 
ment of the paper. The author says: 

It is the object of this paper to derive rational machine 
design formulas for the different parts of a petrol engine with 
the constants of the formulas derived from practice. In May, 
1905, an explanation of this project, together with data sheets, 
were mailed to 200 builders, and from these, data on about 
seventy-five engines were obtained. In order to get the maxi- 
mum explosion pressure, which we need in finding the stresses 
in the engine parts, the assumption is made that the compres- 
sion pressure is one-fourth of the maximum explosion pres- 
sure. This assumption is very nearly correct and is used 
throughout this article. 

Ratio of Length to Diameter. 

While in stationary gas engines running at slow speed, the 
stroke is about 1.5 times the bore for thermodynamic reasons, 
in high-speed petrol engines the consideration of piston speed 
outweighs the former and in some cases it is shorter. 

'¢= cylinder length in inches. 
D=diameter of cylinder in inches. 

Values of 7 and D were plotted, giving 1.07 as mean value 
of “A” in formula [=A D. 

The designer’s formula is, 

Ld Ova): 
D=the cylinder bore. 
7= length of stroke. 

R. P. M.= revolutions per minute. 

Cl=clearance as a fraction of piston displacement. 

The equation for the maximum horsepower is a rational 
formula, the constant in it being based on the current practice 


of 1905 and 1906. 
DXLUXR.P.M. X (.48 + 0.101) 


D. H. P. per cylinder = 
14000. 


Thickness of Cylinder Wall. 
This depends on the stress which can safely be allowed for 
continuous repetition. On account of the desire for lightness 
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and the stiffening action of the jacket wall, this stress is taken 
as high as possible; in fact, instead of allowing the usual 
constant for reboring, it was found on plotting the data from 
engines in actual practice that this constant had a negative 
value of 1% inch. 

¢— thickness of cylinder wall. 

$= allowable stress per square inch. 

p—=maximum explosion pressure. 

D=cylinder diameter. 

The design formulas are then: 


pD 

t= —— — &” (Light automobile practice). 
5300 
pD 

t= —— — 1%” (Medium weight practice). 
3700 

pD 

t= ——_ — kk” (Heavy marine practice). 
3200 
D 

i (Rough rule, not considering pressure). 
16 


Thickness of Integral Cast Cylinder Heads. 

The common form of head is that of a flattened ellipse. 
Liberal fillets should be used where the head joins the cylin- 
der wall, and the head may be gradually reduced in thickness 
as you approach the center. Close to the cylinder wall 
t=0.005 D V p; at the center =p D~ 1.55. 


Thickness of Jacket Wall. 

This is made as thin as it can be cast in the foundry; 
in some cases it is deposited electrolytically of copper; in other 
cases the cylinder is cast without a jacket, turned up inside and 
out and a thin metal jacket of copper or brass applied. This 
latter practice has come to the front a great deal during the 
last year. In cylinders made in this manner you can be sure 
that the cylinder wall has a constant thickness, which is some- 
thing which cannot be said of the ordinary type, it is also of 
a very light construction. 


Length of Piston. 

The normal pressure between piston and cylinder wall for 
any point in the piston stroke is equal to pressure on piston 
head divided by the ratio of connecting rod to crank length. 
By assuming an average clearance and different ratios of con- 
necting rod to crank, it was found that the average pressure 
on the piston head when the connecting rod and crank were 
at right angles, giving the maximum normal pressure on the 
piston, was 0.23 times the maximum pressure. The design 
formulas are: ° 


D 
PSO 
Cc 


(== 145) 10s 


p=maximum pressure on piston in pounds per square inch. 
c==ratio of the connecting rod to the crank. 
1= length of the piston. 


Thickness of Rear Wall of Piston. 
t=thickness of unribbed rear wall of piston, — 
p—=maximum pressure in pounds. per square inch. 
D= diameter of cylinder. 

The designer’s formula is 


t= 0.0084Vp X D. 


By plotting between piston head thickness and cylinder 
diameter, we get the rough design formula: Allow 1-16-inch 
thickness per inch of cylinder diameter. 


Dimensions of Piston Rings. 

In the consideration of piston ring dimensions, the first 
proportion with which we are interested is the diameter to 
which the outside of the cast-iron ring is finished. This must 
be a diameter slightly greater than the bore of the cylinder so 
as to furnish a sufficient packing action to the piston. This 
diameter is the same for eccentric turned rings as for non- 
eccentric ones, and by plotting between ring diameter and 
-eylinder diameter it was found that the ring was turned to 
1.03 times the cylinder diameter. 

Right here it might be well to say that due to the heat of 
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the burning gases expanding the piston head, that end of the 
piston has to be made slightly smaller down to the first ring 
than the rest of the piston, this allowance is usually taken 
as 0.001 inch per inch diameter of cylinder. 

For plain rings of constant thickness the width was found 
to be 0.07 of the cylinder diameter and the thickness of the 
ring to be 0.5 of the width. The number of rings used by dif- 
ferent builders varies widely, the common practice being three 
at the head end of the piston and one, known as an oil ring, 
at the open end. 

The designer’s formulas are: 


G=T1.03 Dy wi 0:07 Ds F051: 


Design of Wrist Pin. 

The average pressure on the piston pin will be the same as 
on the crankpin, neglecting inertia effects. 

p—maximum pressure in the cylinder. 

d= diameter of wrist pin. 

t=length of wrist pin. 
D=cylinder diameter. 
The designer’s formulas are: 


dl1=0.000445 p D 


1=2% @ 
0.7854 2 D? 
OS ee 
tf 
d= 0.225 D 


Crank Pin Design in Engines with Main Bearing Each Side 
of Crank Pin. 
Below is given data on the ultimate strength of 15 crank 
shafts having an average ultimate strength of 95,000 pounds 
per square inch. (See July, 1905, Horseless Age.) 


Autocar 7) 60,000) SPierce. 2. 105,000 Columbia .. 90,000 
Moline ae 90,000 mmnOzierame a0 O.O00m Coverte. an. 80,000 
PackardeaaeL00,000 eS sande 4125 000m Acme sac... 90,000 
St) Louise... 0.000) (Pierce... - 105,000 Thomas ...105,000 
Nameless .. 85,000 Haynes .... 90,000 Welch ..... 115,000 


and the very latest practice is using steel of special mixture 
giving it greater hardness and a very high tensile strength. 
The designer’s formulas for this type of crank shafts— 
D 
d—=——y p for diameter of pin. 
43.2 


V==a W/3ed) for leneth) of pin. 


Crank Pin Design in Engine not having Main Bearing Hach 
Side of Crank Pin. 
Assuming that for this type of engine @—2 inches on the 
average, approximately, 
D 
(hes ae Wi) ae UR 
36.5 
t= 3.75 d— 3.75". 
A general average of all cases shows that the diameter of 


D 


crank pin = ——. Again the general average shows that the 


projected area of the crank pin is 1/5 of the piston area. 


Design of Main Bearings. 

d=diameter of main bearing. 

The length of main bearing per cylinder in four cylinder 
engines with five main bearings is 2.82 d. 

The length of main bearing per cylinder in four cylinder 
engines with three main bearings is 1.54 d. 

The length of main bearings per cylinder in two-cycle en- 
gines is 4.45 d. (This applies to one- and two-cylinder en- 
gines only.) 

The relative lengths of these bearings, among themselves, 
varies with the cylinder arrangement—whether they are cast 
in pair, separately, etc. In all cases, the bearing at the fly- 
wheel or power end of the shaft is made longer than any of 
the others because the weight of the wheel rests almost di- 
rectly on it and, therefore, the average total pressure is much 
greater than on the others. 
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The designer’s formulas are—for length of journal—given 
above. 
° | H. P. per cylinder 
Diameter = 7.24 —_—— ——_——_— 
Tite Le IE 


Crank Throws or Webs. 
=diameter of main bearing. 
ad’ = diameter of crank pin. 
h =depth of crank throws. 
b = thickness of crank throws. 
b’ =thickness of crank throws on flywheel side. 
b” = thickness of long crank throws. 
The designer’s formulas are: 


C1077 
hia =)26 0 
061-250 
he 33904 
(ay mt Me PAS Lae 


Inertia Effects of Reciprocating Parts. 
F = inertia effects in pounds per square inch of piston area. 
W=weight of (piston + 2/3 connecting rod). 
NGS Ree anVL 
r = one half stroke, in feet. 
ce =ratio of connecting rod to crank. 
D = cylinder diameter, inches. 
w =weight of reciprocating parts per square inch of pis- 
ton area. 


Wx N? Xx r X 0.000384 Ti 
= eX r+) 


0.7854 D? (8 
Now by plotting we find that the weight of reciprocating 
parts is 0.55 pounds per square inch of piston, and the value 
of “c’” is 4. We may then rewrite the above equation as fol- 


lows: 
Hi ae hex ENG Xe nO LOO OSA) ic 


= 1.25 (0.55 X N? X r X 0.000384) 
= 0.0002435 (N? X n) 


Giving us a simple equation for inertia effects of a given en- 
gine at a given speed. : 


Stress in Connecting Rod Bolts. 

The stress in the bolts of the connecting rod is almost en- 
tirely due to the inertia pressures at the end of the stroke. 
This stress may be found from the preceding formula by 
plotting the maximum inertia pressures at the engines’ rated 
speed with the reduced bolt area. That is the area at the 
bottom of the threads. The average ratio of thread area to 
bolt area is 0.65 for the sizes commonly used in automobile 


engine construction. 
Flywheel Design. 


In the design of a flywheel for an automobile engine we 
have a proposition entirely different from the design of a fly- 
wheel for any type of stationary engine. In the automobile 
the function of the flywheel is not to keep the engine speed 
constant, but to furnish a storage reservoir of energy sufficient 
to start the car under any working conditions or to keep the 
engine turning over when running at very low speed and 
under heavy load. Current practice does not help us as much 
as it might in this particular, for the weights of fiywheel 
used for the same powered engine varies widely among the 
different builders. The weight depends, first upon the di- 
ameter, and this depends, to a large extent upon where the 
wheel has to be put; second, upon the weight of the loaded 
car, relative to the power of the engine. It also depends 
upon the gearing ratio of the car and other things relative to 
the car design. 

By plotting between engine stroke and flywheel diameter, 
we find that the diameter varies from 4.9 to 2.9 times the en- 
gine stroke. The average value of flywheel diameter being 
3.5 times the engine stroke. 


Engine Weight. 

Instead of comparing the engine weight with the horse- 
power, as is usually done, let us compare it with the cubic 
inches of piston displacement. By plotting between the 
weight of the complete engine and cylinder volume in cubic 


inches, we find: 
W = 1.125 V 4-100. 
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On plotting between engine weight without flywheel and 
cubic inches of piston displacement, we find: 


W = 1.125 VY. 


This indicates that irrespective of the power of the engine, 
the builders have always used a flywheel of about 100 pounds 
weight. 

By plotting between engine weight and horsepower, we find 
the average value to be 17.6 pounds per horsepower. 


Diameter and Lift of Exhaust Valves. 


D=cylinder diameter. 

LZ = length of stroke. 

IN =e eve 

S = allowable speed of gas in feet per minute = 3,520. 

d —diameter of exhaust valve. : 

h =lift of exhaust valve. 

In high-speed engines the ring area open to gas passage, 
seems to be the all important item, and not the diameter of 
the valve itself. The tendency being to keep the valves large 
in diameter, and to make the lift as small as possible, 7/16 
inch was the highest lift noted on about 80 engines, with: 
cylinder sizes up to 7 X 9 inches, while the theoretical lift 
would be %4 of the diameter of the valve. About 5/16 inch 
is a popular lift in this country, while the French use much 
lower lifts. These low valve lifts are used in order to get a 
quick clesing valve and to prevent hammering of the cams 
on the valve push rods. 

The designer’s formula is: 


D? L N = 84,500 dh. 


Valve Thickness. 


For the thickness of the exhaust and inlet valves the 


formula of Reuleaux may be used: 


Dp 
(R= ip — 
s 
é = thickness. 


r=radius of supporting circle. 
p= maximum pressure in cylinder. 
8 = fiber stress. 
Or as given by another designer this is modified to read: 


t=ossa|® 
S 


The maximum normal pressure of the valve on its seat is 
given by several authorities as 900 pounds per square inch 
and when a conical seated valve is used the angle is usually 
taken between 45 and 70 degrees, which makes the effective 
lift of the valve equal to the real lift times the sine of the 
valve angle which may be approximated at 0.75. Diameter of 
valve stem is taken as 1/5 valve diameter. 


Inlet Valve Design. 


Most that has been said relative to the exhaust valve may 
be applied to the inlet valve. The valves themselves are 
very often made interchangeable, but they are usually given 
different lifts, that of the inlet valve being smaller. The 
designer’s formula is: 


D? L N= dh X 107,000. 


Speed of Exhaust Gases through Pipe. 


D=cylinder diameter in inches. 
L= length of stroke. 
Nie eM: 
=allowable speed of gas in feet per minute = 6,550 
a =area of exhaust pipe (nominal). 
The designer’s formula is: 


y De Def t 


50,000 


Speed of Gases through Inlet Pipe. 
The designer’s formula is: 
DLN 


80,000 
S = 10,000 feet per minute. amet ‘ 
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Two-cycle Port Design. 

The design of ports for two-cycle engines depends upon two 
important. factors. First the height of the port determines 
the valve timing of the engine, and this timing must be ar- 
ranged to give the proper results when the engine is running 
at slow speed. Next, the ports must be extended around the 
cylinder until a sufficient area is obtained to give the re- 
quired engine speed. The two points then to consider are 
valve timing, and limiting gas velocities. This valve timing 
is very nearly constant for all the engines, the average 
values being 88 degrees for the inlet ports and 110 degrees 
for the exhaust ports. The velocity of the gases through the 
ports was found by assuming full port opening from the time 
the port began to open to the time it closes. The exhaust 
gas velocity was found to be quite constant at about 7,500 
feet per minute. The inlet gas velocity varied with the 
crank case pressure, but as this pressure is either about 4 or 
8 pounds, we find two values for inlet gas velocity. The gas 
velocity corresponding to 4 pounds is 12,000 foot-minutes, 
while that corresponding to 8 pounds is 24,000 foot-minutes. 


Compression Pressure and Clearance. 
Theoretically the compression of an engine depends upon 


_ the clearance, and from theory we can compute the compres- 


sion of any engine of which we know the clearance volume. 
In practice we never get a full cylinder of explosive mixture, 
and the percentage which we do get depends upon the en- 
gine speed, the amount the engine is cooled, the temperature 
of entering charge, and the make of ‘carburetor. The com- 
pression pressure varies directly as the square root of the 
R. P. M. and inversely as the square of the diameter of cylin- 
der and inversely as the clearance to the 4/3 power. 

A curve plotted between compression. pressure and 


R. P. M. eo |e ee | 
« | ————. gives = —- compression absolute 
DX cl 


DX Cle § 2.25 + 165. 


W. B. JR. 


DENATURED ALCOHOL. 
Consular Report No. 2666. 


The strongest alcohol of commerce in the United States is 
usually 95 per cent alcohol and the price varies from $2.30 to 
$2.50 per gallon, showing that the greater part of the cost is 
due to the revenue levied by the government. The greater 
part of the 60,000,000 gallons of alcohol consumed in the 
United States is used in the manufacture of whisky and other 
beverages. The revenue tax prevents the use of alcohol to 
any great extent in the industries of the country. The bill 
passed at the last Congress, designed to promote the use of 
untaxed alcohol in the arts and as fuel, takes effect January 
1, 1907. The first effect of free alcohol will be, it is said, to 
supplant the 12,000,000 gallons of wood alcohol which are used 
in the manufacture of paints, varnishes, shellacs, and other 
purposes. Another use that is expected of denatured alcohol 
is in the manufacture of certain products, such as dyestuffs 
and chemicals, which cannot now be manufactured commer- 
cially in this country because of the high cost of alcohol, and 
which are imported largely from Europe. A very rapid devel- 
opment of the industry of manufacturing chemicals ag a re- 
sult of free alcohol is looked for. In the production of alcohol 
there is always formed as a by-product a certain amount of 
fusel oil, which is very useful in manufacturing lacquers 
which are used on metallic substances, fine hardware, gas 
fixtures, and similar articles. The industries manufacturing 
these wares will undoubtedly receive a great stimulus as a 
result of cheaper fusel oil caused by the increased production 
of alcohol. 

The use of denatured alcohol as a fuel has yet to be fully 
developed. Although alcohol has only about half the heating 
power of kerosene or gasoline, gallon for gallon, yet it has 
many valuable properties which may enable it to compete suc- 
cessfully in spite of its lower fuel value. In the first place it 
is very much safer. Alcohol has a tendency to simply heat 


the surrounding vapors and produce currents of hot gases — 


which are not usually brought to high enough temperature to 
inflame articles at a distance. It can be easily diluted with 


ie i Ee et Bal yh a Se 
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water, and when it is diluted to more than one-half it ceases 
to be inflammable. Hence it may be readily extinguished, 
while burning gasoline, by floating on the water, simply 
spreads its flame when water is applied to it. Although alco- 


- hol has far less heating capacity than gasoline, the best ex- 


perts believe that it will develop a much higher percentage of 
efficiency in motors than does gasoline. Since gasoline repre- 
sents only about 2 per cent of the petroleum which is refined, 
its supply is limited and its price must constantly rise, in 
view of the enormous demand made for it for automobiles and 
gasoline engines in general. This will open a new opportunity 
for denatured alcohol. Industrial alcohol is now used in Ger- 
many in small portable lamps, which give it all the effects of 
a mantel burner heated by gas. The expense for alcohol is 
only about two-thirds as much per candlepower as is the cost 
of kerosene. Even at 25 or 30 cents a gallon, denatured alco- 
hol can successfully compete with kerosene as a means of 
lighting. 
* * * 
SPROCKET WHEELS FOR ORDINARY LINK 
CHAINS. 

In determining the pitch diameter of a sprocket wheel for 
use with the ordinary elliptical link chain, the geometrical 
problem involved is that of finding the diameter of a circle 
whose circumference can be spaced off into a given number of 
alternate long and short chords of given lengths. The dimen- 
sions of the chain and the number of teeth desired in the 
wheel form the conditions which determine the pitch diameter. 
As may be seen by referring to Plate I. in the Supplement, the 
form of sprocket wheel there detailed has one tooth for every 
two links. The dimensions which concern us in finding the 
pitch diameter of the sprocket wheel are: d, the diameter of 
the stock from which the link is made; and 7, the pitch of the 
chain or length of the opening in the link. These dimensions 
are shown in the upper right-hand figure of Plate I. Given 
the number of teeth desired in the wheel, and these two di- 
mensions, d and r, the formula for the pitch diameter, which 
is taken from a German handbook (Hiitte, Des Ingenieur 
Taschenbuch; page 502—I.) is 


r 2 d 2 
sin a COS a 
90° 


in which @ —=—— when N = the number of teeth. Refer- 


ring to Fig. 1 below, which shows the impossible three-tocth 
sprocket for the sake of having the lines on a large scale, the 
derivation of the formula can readily be followed. The pitch 
circle passes, naturally, through o, the center of the circle 
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Fig. 1. 


Fig. 2. 


representing a medial cross section of the link which lies flat. 
The polygon in this case will be a six-sided one, of which 
three sides are each equal to r+ d, while the three alternate 
sides are each equal to r—d. Referring to Fig. 2, which is a 
skeleton diagram of Fig. 1, lo is half the length of one of 
the short sides of the hexagon, eo is half the length of one 
of the long sides of the hexagon, while R is the radius of the 
pitch circle. To determine the value of R proceed as follows: 
First (graphically) with the center of the sprocket at v2, draw 
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gv and fz at an angle of a degrees either side of vertical 
line he. Construct the two right-angle triangles, hg, 
and hf a, in which hg and hf each equal r/2 or half the pitch 
of the chain. To find the position of the center of the circular 


section of the flat link, draw the line jo parallel with gw at- 


a distance of d/2 to the left of h. Draw also line ko parallel 
to 1 w at a distance d/2 to the left of h. Then, evidently, the 
point of intersection o will be the location of the center of 
the chain section, and R will be the radius of the pitch circle. 

To solve this mathematically the problem may be analyzed 
as follows: In addition to lines previously drawn, draw hm 
tangent to the circle representing the section of the chain, 
continue lo to nm and draw oh. We have first to prove that 
Zhom=/hxg=a. By construction hf and hg are por- 
tions of sides of a regular polygon of n sides, 6 in this case. 
The exterior angle of a regular polygon is equal to 360°/n; 
therefore / qhg, the exterior angle of 4 fhg,—=360°/n= 
2a. By construction, the sides of 7 nom and / qhg are 
parallel, therefore the angles are equal; therefore / nom—= 
2a. Since ph and mh are both tangent to the circle, it can 
be easily shown that line oh bisects / nom. Therefore 


ad 
On= 
r 2X cosa 
We know that cha 


Lhom =a. Since om=d/2, Again, 


since hg=r/2, we have hx= 

2X sina 
is a right-angle triangle, since line oh bisects the exterior 
angle of the regular polygon represented by lines hf and hg; 
this polygon has its center at x Triangle oh is therefore 
a right-angle triangle whose sides 0h and hx we have just 
obtained, and from which we may readily obtain the value 
of R. This will evidently be expressed by the following equa- 


tion: 
r 2 d 2 
2X sina 2X cosa 


Rearranging this equation to give the value of the pitch diam- 
eter directly we have 


>= (=) +(S2) 


The tables in Plates II. and III. of the supplement give the 
pitch diameters of sprocket wheels for use with chains of 
various regular sizes from 3/16 inch stock to 15 inch stock, 
for sprockets having 5 to 30 teeth. For instance, for an 18- 
tooth sprocket with a chain made from links of stock 1} inch 
in diameter the chain link being 21%4 inches over all, the diam- 
eter will be 17.21. At the right of each of these tables are 
given two columns headed “x” and “y.” ‘These give constants 
to which reference is made in the dimensions on Plate I. 
These tables were contributed by Mr. F. Wackermann, chief 
draftsman of the Jones & Laughlin Steel Co., Pittsburg. 


* * * 


THE STRENGTH OF GHAR TEETH. 


The formula known as “Lewis formula,’ given in Kent’s 
handbook and in general use for determining the strength of 
gears is W=Sopfy in which 

W =the load transmitted. 

S=the safe working stress of the material, taken at 8,000 
pounds for cast iron when the working speed is 100 
feet or less per minute. 

p= the circular pitch. 

f =the face in inches. 

y =a factor taken from a table furnished whose value de- 

_ pends upon the shape of the’ tooth. 

Our contributor, Mr. E. H. Fish, of the Worcester Polytech- 
nic Institute, has prepared a tabulation of the quantities in- 
volved in this formula (see Supplement) which makes it 
somewhat more convenient for use than is the original form 
in which it was published. The formula proposed by Mr. 
Fish is 


Sf W’ 


1,000 P 
in ‘which 
W =the load transmitted in pounds. 
S = safe fiber stress. 
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W’= load carried by a gear 1 diametral pitch, 1 inch face 
at a maximum fiber stress of 1,000 pounds. 
f =face in inches. 
P =diametral pitch. 


In obtaining the value for W’, which is here given for 15- 
degree involute teeth only, the corresponding value of y in the 
table given in the handbook is multiplied by 1,000 to include 
the factor for maximum fiber stresses, and again by 7 to 
change the factor from one depending on circumferential 
pitch to one depending upon diametral pitch. This, carried 
through the scale from 12 teeth to the rack, gives the table 
shown in Plate IV. of the supplement; the table of stresses 
is self explanatory. 

To show the use of this formula and the tables with it, let 
it be required to find the safe load which can be carried by 
a 4-pitch gear, 40 teeth, 2 inches wide, running with a peri- 
pheral speed of 600 feet per minute. This gear is made of 
steel and is supposed to be subject to considerable shock, so 
we will use the lower value given for that material in the 
table of stresses. With a surface speed of 600 feet per min- 
ute, the table gives 8,000 pounds as the safe fiber stress for a 
steel gear subject to shock. The value for the factor W’ for 
15-degree involute tooth in a gear having 40 teeth is found 
from the other table to be about.340. Substituting our known 


quantities in equation, 
S fw’ 
WwW =——— 
1,000 P 
we have 
8,000 x 2 x 340 
WwW = ————_ = 2,720 pounds. 
1,000 x 2 


* * * 
FRESH WATER PONDS IN THE OCEAN. 

A curious phenomenon often noticed in navigation is the 
existence of shallow ponds or lakes of fresh water on the 
surface of sea water. The cause of this isolation of fresh 
water is not fully known but is believed to be principally 
due to the melting of icebergs, and a subsequent lack of wind 
and currents to cause a mixture. A still more curious feature 
is that these strata of fresh water oppose considerably greater: 
resistance to the progress of a vessel than does salt water. 
An explanation offered is that the passage of the vessel causes 
two sets of waves in the two strata of water—in short, rela- 
tive movement which causes friction and retardation of mo- 
tion. That such relative movement exists was proven experi- 
mentally. A large plate glass tank was filled to a certain 
depth with salt water and then a layer. of fresh water was 
carefully poured on the surface so that two distinct layers of 
water were obtained. The salt water had been blackened 
with Chinese ink so that the junction of the two layers of 
water was clearly distinct. A boat model towed through the 
tank produced waves which were photographed and these 
photographs, it is claimed, showed conclusively that waves 
were set up at the boundary line between the two liquids. 
The experiment was also extended to actually demonstrate 
that a greater loss of headway does take place in a tank 
filled with layers of water of different density than in one 
filled with water of the same density. throughout. 

; * * * 
THE DRYING OF DAMP GOODS IN WET WEATHER. 

During the rainy season, when the air is nearly saturated 
with moisture, drying takes place very slowly under ordi- 
nary circumstances, even if a steady current should pass the 
material to be dried; but as the capacity of air to absorb 
moisture varies with the temperature, it may be made more 
absorbent merely by heating it. For example, when the rain 
falls heavily in Bombay the temperature is frequently 82 de- 
grees F., while the moisture is 90 per cent of saturation. This 
represents eleven grains of water per cubic foot. By heat- 
ing the air to 110 degrees the saturation is reduced from 
90 to 42 per cent, roughly, and the air is thus able to absorb 
as much again of water as it at first contained without being 
damper than its original condition. In this manner, by sim- 
ply controlling the temperature of the current of air its dry- 
ing power may be assured whatever the state of the weather 
may be. 
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THE MANUFACTURING ADVANTAGE. 


TECUMSEH SWIFT. 


When manufacturing businesses prosper and grow to the 
dimensions of some of our modern concerns they are very 
apt to lose some of their earlier advantages, and one of these 
is the closeness of touch, the mutual understanding and sym- 
pathy, the complete and automatic cooperation of the manu- 
facturing and the selling ends. It is of the greatest import- 
ance that these two should grow up together and that in later 
years they should not be separated. Some of the most con- 
tinuously prosperous concerns are those which have kept the 
manufacturing and the distributing branches of their busi- 
nesses in the same location and in unsevered relationship. 
It is sufficient to mention the Brown & Sharpe Mfg. Co., the 
Warner & Swasey Co., the Eastman Kodak Co., and the Na- 
tional Cash Register Co. Surely each of these, and many 
others which might be mentioned, would have as much reason 
for locating their main business offices in New York City as 
most of these who are there, but it is easy to believe that 
any of these would be losers rather than gainers by such a 
change. 

I, of course, am not writing with the slightest idea of 
changing the trend of business practice, but only in the way 
of suggesting how to make the best of it. It would be well 
for all of us here in the big New York offices and better for 
the companies with which we are connected if we were better 
acquainted with our shops and factories. If any of us here 
at the selling end, as we call it, ever run short of talking 
material and need filling up, the factory is the place to visit 
and to hang around. The true inwardness of all our product 
is revealed there, and the ability to tell the actual facts as to 
the construction and operation of all the machines we make 
is the surest way not only to the immediate selling of any 
specific thing but also to the building up of lasting business. 
Knowing that the product of our company has made its way 
upon its merits we can only hope to see it still progress along 
the same road. It is most essential that the fullest informa- 
tion concerning our output be widely spread abroad, and it 
can’t be spread too thickly. 

Not only should the public know as much as we can get 
it to know about the machines we build, but it would be well, 
also, for it to know about the magnificent and costly facili- 
ties we have for the building of them. The advantage which 
the large concern, when dominated by large ideas, has over 
the small competitor with small ideas is one of the most evi- 
dent facts of modern manufacturing, and the calling of atten- 
tion to it is legitimate business. 

There is no occasion for hesitation about revealing things. 
Just as it has been demonstrated to pay best to tell the truth, 
the whole truth and nothing but the truth about the machines 
and tools of our entire list, I think it pays also to tell just 
as straight and just as fully and freely about our ways and 
means for making them. It may be that there are things 
at our factory which are more or less trade secrets and which 
it may be to our-.advantage not to let our competitors know 
about. If anyone knows what these things are he knows 
more than [ do. 

There are, however, many things at our factory which can- 
not possibly require any holding back or any reticence about, 
and which may be really among the strongest of talking 
material. It is possible for me to be very specific and precise 
here. Of course all the world knows our company as the larg- 
est builders of—say, gas engine pumps—in the world. The 
other day I was at the factory and I came along by a radial 


drill where a fellow was drilling a gas engine pump bed-_ 


plate. I guess it was a 20 X 24-inch, and we all know that 
is a pretty big casting. It is about 15 feet long and 4 feet 
wide. The bedplate had been planed or milled—it might be 
revealing one of these trade secrets to tell how this was done 
—and the planing had left the casting entirely ready for the 
drilling. You should realize what an immense jig was used 
for this job. It was as big as the entire top of the bedplate 
and stiff and heavy enough to stand rough handling and to 
insure precision in use. It was a jig complete in every re- 
spect, with full provision for accurate setting and secure 
holding and with steel thimbles for all the holes to be drilled. 
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One end of the jig was just planed to fit in between the planed 
jaws of the main bearings, and two feet resting on the planed 
flat surfaces of the crosshead slides were finished vertically 
on the outsides to just coincide with the planed outside edges 
of the slides. This located the jig laterally and other means 
equally simple and effective located it longitudinally, and then 
with screws set up horizontally in the different directions to 
keep it from, sliding, and bolts at different points to hold it 
down it was all ready for the drilling. The casting was on 
rollers on the floor and the radial drill in combination with 
one or two movements of the casting lengthwise commanded 
all the holes. 

This jig of course implies other jigs for the cylinders and 
the other pieces whose holes must absolutely coincide with 
those drilled in the bed; and this jig would be entirely worth- 
less without the others, so that the entire outfit cost a lot of 
money. There is, of course, nothing about the jig requiring 
any special talent to design or any special skill to work. 
There are hundreds of men in hundreds of shops who could 
get up such a'set of jigs for such a job, some of them perhaps 
not as good as this, some perhaps a little better, and there is 
absolutely no secret or novelty anywhere about the job. 

The advantages resulting from the use of the jig in the 
processes of manufacture are more or less evident, although 
it takes some thought to get completely at the number and 
magnitude of them. The most evident and immediate ad- 
vantage is in the saving of time. Suppose that the cylinders 
were laid out and drilled first, and the caps for the main 
bearings and the upper crosshead slides, and then that these 
all had to be carefully located on the bed “in the good old- 
fashioned way,’ to have the holes scratched through them on 
to the bedplate surface. Then these pieces would all have 
to be lifted off and the holes would then be prick-punched all 
around. Then there would be the careful starting of the 
drill for each hole, the coaxing of the centers this way or 
that and the not very accurate drilling of the holes after all. 

When it came to the final setting and bolting on of the sev- 
eral pieces there would be more or less trouble and trimming 
of the holes and filing here and there, and the pieces finally 
fitted to one bed would never quite correctly fit any other. 
Throughout the job thus done “in the good old way,” or even 
in the way of the small shop to-day, greater skill and care 
would be required all through, the job would not be nearly as 
good in any respect, and the cost of the work would be two or 
three times as great. 

I don’t know a thing about the figures in this case, but I 
suppose that when you can build gas engine pumps with cyl- 
inders as large as 20 X 24 inches, or other styles and sizes in 
lots of ten at a time, I am willing to believe that the entire 
jig outfit will pay for itself on the first batch, that the cus- 
tomers will get much better machines with full interchangea- 
bility, and that the company in all subsequent uses of the 
jigs will get a big interest on their far-seeing investment, 

It is not merely, nor hardly at all, the capital of the big 
company which brings it this opportunity which it uses to 
its great advantage. It is the large sale of each established 
line of its product which alone warrants the expenditure. 
The small concern which must build its gas engine pumps in 
ones or twos, and which must be continually changing its 
product in some of its details in the struggle to keep up with 
the procession, cannot afford and cannot make it pay to rig up 
in this way, so that no matter how much they may know about 
the way to do it they must still “jog on the footpath way.” 

The seeing of the opportunities for economy with precision, 
and the constant and persistent taking advantage of them at 
the factory cannot be too highly commended, and the highest 
commendation lies in full appreciation, and what we fully 
appreciate we are likely to talk long and loud about, so the 
one thing to do is to insist upon it that all of our customers, 
especially those of the future, shall be completely informed 
as to how we do things, both for their good and for our own. 

Whether machines shall be built in quantities which will 
warrant elaborate and costly preparation is, after all, in the 
hands of the selling force, for they must sell in commensur- 
ate quantities to sustain the production rate, and this is more 
likely to be realized and worked out to success the more the 
two ends of the business come in touch with each other. 
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CHARLES E. BILLINGS. 


REPRESENTATIVE AMERICAN MECHANICS 
AND ENGINEERS. 


Charles E. Billings was born in Weathersfield, Vt., December 
5, 1835. In his early years he worked in the blacksmith shop 
of his father, and at the age of ‘seventeen he went to work in 
the machine works of Robbins & Lawrence Co., Windsor, Vt., 
which was one of the pioneer machine-building concerns of 
this country. While serving his apprenticeship the company 
built a considerable number of milling, drilling, rifling and 
gun-stock turning machines for the Enfield Armory of Great 
Britain for the manufacture of the celebrated Enfield rifles. 
His foreman was Frederick Howe, of Windsor, Vt., who 
later became superintendent of the Providence Tool Co., and 
was later superintendent of the Brown & Sharpe Mfg. Co. 
The Robbins & Lawrence Co. also manufactured a firearm for 
the United States government known as the Harper’s Ferry 
rifle, and Mr. Billings spent most of his time in the gun 
department. Here he first became acquainted with the primi- 
tive methods then employed for forging the various parts of 
guns, which he has described as follows (see MACHINERY, 
May, 1895): “A heavy cast-iron block called the ‘sow block’ 
with a suitable opening in the top for the lower die was held 
fast by keys and stock to guide the upper die, termed the 
‘jumper.’ In the face of the die the forms to be forged were 
cut as at present, the power being applied by hand hammers 
and sledges wielded by the smith and his helpers, on the 
upper die, with the heated bar of metal held between them. 
Much time was spent in distributing the stock on the end 
of the bar of metal before the sledging took place in order 
to have the metal flow properly to fill the points of the die.” 

It was here, also, that Mr. Billings first saw a drop hammer, 
which was the forerunner of the present type. It was a crude 
affair with cast-iron base and uprights, the latter carrying a 
shaft at right angles on which was mounted a loose pulley for 
a belt and also a spool with flanges, for winding the belt. One 
end of the belt was attached to the spool and the other to a 
hammer. A clutch on the end of the shaft operated by a lever 
wound the belt on the spool and raised the hammer which was 
held at the height required by a dog on the side of the up- 
right. This was tripped by a pedal when a blow was deliv- 
ered. 

Mr. Billings’ experience in the gun department of the Rob- 
bins & Lawrence Co. naturally inclined him to this kind of 
work, and after becoming of age (1856) he went to Hartford, 
Conn., and entered the employ of Colt’s Patent Firearms Mfg. 
Co. as a toolmaker and die-sinker in the forging department. 
Here he first saw a practical working drop hammer, being 
one designed by Elias K. Root, then superintendent of the 
works. In this way it happens that Samuel Colt is generally 
credited with being the pioneer in the manufacture and use 
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of modern drop forgings or “machine blacksmithing,’ as they 
are sometimes called. 

Mr. Billings remained at Colt’s from 1856 unti] 1862, when 
he accepted a position with the gun factory of E. Remington 
& Sons, Ilion, N. Y., to introduce the manufacture of drop 
forgings. E. Remington & Sons had heretofore never used 
drop forgings in their gun work, but when the various gov-_ 
ernments required wrought frames for army and navy pistols 
it became necessary to use them. Mr. Billings superintended 
the drop forging plant and introduced his method of forging 
pistol frames, which was somewhat different from that used 
by Colt. During the four years he stayed at Ilion a saving 
of $50,000 was effected on government contracts by one simple 
feature of his method which saved about one pound of metal 
for each pistol frame, which had hitherto been rejected as 
waste. The iron being imported at the time was worth 20 
cents per pound, hence the importance of avoiding all unneces- 
sary production of scrap. 

Returning to Hartford in 1865, Mr. Billings acted as super- 
intendent of the manufacturing department of the Weed Sew- 
ing Machine Co., where he introduced drop hammers for 
forging the parts of sewing machines, especially the shuttles, 
which had formerly been made in several pieces brazed to- 
gether. In 1867 he patented a process for drop forging shut- 
tles from a single piece of steel, thereby effecting a great 
improvement in this part. In 1869 Mr. Billings left the Weed 
Sewing Machine Co., and in company with Mr. Christopher M. 
Spencer organized the Billings & Spencer Co. to manufacture 
sewing machine shuttles. The company also was interested 
in the manufacture of the Roper repeating shot gun, which, 
however, resulted unsatisfactorily, and in 1870 the manufac- 
ture of drop forgings was taken up as a specialty and has 
continued so since. Mr. Billings has made a considerable 
number of inventions, including wrenches, ratchet drills, meas- 
uring instruments, etc. A variety of machinists’ tools are now 
manufactured by the company, being finished from the drop 
forgings in the machine department of the plant. 

Although closely identified with the early development of 
the drop forging business and in a large Sense a pioneer in 
the industry, Mr. Billings considers that one of his most 
important achievements made in this line was as late as 1886, 
when his attention was first called to the existing method of 
making commutator bars for electric generators while on a 
visit to the Edison Electric Works. These parts, at that time, 
were made of two pieces of copper, set together so as to form 
the well-known characteristic shape, and secured by pins and 
solder. This method of manufacturing was expensive and fre- 
quent interruptions of circuit were caused by the parts be- 
coming separated, thus necessitating the taking apart of the 
commutator before the part could be gotten out and repaired. 
Mr. Billings suggested that the commutator segments could 
be drop forged to shape from pure copper, but his idea was 
not considered feasible by the foreman of the department. 
Nevertheless, upon returning home, dies were made and in a 
few weeks he sent to the Edison Co. drop-forged commutator 
bars made from pure copper having a homogeneous molecular 
structure throughout and of great density, and obviously of 
high electrical conductivity. The cost of making commutator 
segments was greatly reduced by the drop-forging process 
and the efficiency of these parts increased to a corresponding 
degree. : 

Mr. Billings is past president of the American Society of 
Mechanical Engineers, succeeding from the vice-presidency in 
1895 upon the death of Mr. HE. F. C. Davis, then president. 
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THE MILAN EXPOSITION. 


The Milan Exposition has been somewhat of a disappoint- 
ment to machinery exhibitors who have gone to a heavy out- 
lay in order to secure a creditable representation. The ex- 
treme heat in Italy during the summer months has kept the 
attendance at a low figure, but it was expected that this would 
improve as the weather became cooler, as there are many at- 
tractive features in the exposition and in the progressive 
city of Milan, which is the principal manufacturing center in 
Italy, the machine tool industry being particularly active at 
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present on account of the expansion in the automobile trade. 
The exposition is peculiar in occupying two distinct and sep- 
arate sections of ground some distance apart, connected by an 
electric elevated railway, which is a small mint to its owners, 
The exhibits occupy one section of the grounds, and the other, 
which comprises the municipal park, is devoted largely to 
amusement features, being laid out in the attractive way 
which Europeans are past masters of. 

There are two exceedingly good exhibits of American ma- 
chine tools at the exposition—made by Sttissi & Zweifel of 
Milan, and Alfred H. Schiitte. Stiissi & Zweifel showed six 
Brown & Sharpe machines in operation—a No. 3-A universal 
milling machine, a No. 5 plain milling machine, a No. 3 uni- 
versal grinding machine, a No. 13 automatic gear cutting ma- 
chine, a No. 2 automatic screw machine, a No. 18 universal 
and tool grinding machine—and the following: Five Pratt & 
Whitney machines, including a 10-inch toolmaker’s engine 
lathe, a 2x 26-inch turret lathe, a 6x 48-inch thread milling 
machine, an automatic cutter grinder, a 12-inch measuring 
machine and a case of Pratt & Whitney’s small tools, assorted; 
five Hendey-Norton machines, including a 24-inch x 12-foot 
lathe, 14-inch x 6-foot lathe, with taper attachment; 16-inch x 
8-foot lathe, with taper attachment; 18-inch x 8-foot lathe; 
24-inch shaper; a Barnes drilling machine and grinding ma- 
chine, and a 36-inch Bullard vertical turret lathe. 

The other exhibit is made by the Milan house of Alfred H. 
Schutte, showing a 21-inch Gisholt turret lathe and tool 
grinder, a Potter & Johnston semi-automatic turret lathe, new 
model, 844x16-inch; a Lodge & Shipley 8-inch x 10-foot lathe 
for high-speed steel; an 18-inch x 8-foot Bradford lathe; two 
Cincinnati drills, 21-inch and 32-inch; a No. 1 Bickford radial 
(improved pattern); a Baker Bros. vertical cylinder boring 
machine; a Baker Bros. key seater; a No. 3 Landis universal 
grinder; two Cincinnati milling machines, No. 3 plain and 
No. 1% universal; a Cincinnati tool grinder; two 2-inch 
Cleveland automatic lathes, one with three-hole turret head 
and one with five-hole turret head; a No. 4 Acme automatic 
lathe with four spindles; a 26-inch x 6-foot Gray planing ma- 
chine; a complete plant of pneumatic tools with air com- 
pressor by the Consolidated Pneumatic Tool Co., Ltd., an 
American Machine Tool Company’s oil separator ; a Washburn 
drill grinder; a Peerless belt lacing. machine, and a set of 
Starrett’s tools and gages, 

Other American firms show miscellaneous machinery, and 
there is the usual variety of manufactured articles represent- 
ing the different European countries. 

* * * 


TIME SAVING IN EXTRACTING THE SQUARE 
ROOT. 

It had been the writer’s practice for some time, when doing 
work which required frequent extracting of the square root 
of quantities, to work with a handbook on his table opened 
to the table of squares and square roots. Often, however, 
the three places to which the primary number in these tables 
are generally carried did not suffice to give the required 
degree of accuracy. Under these circumstances the extraction 
of the root was carried as much further as was necessary 
by the usual methods outlined in the arithmetics. In look- 
ing over an algebra the other day, however, the writer’s 
attention was called to a principle which was there explained 
and proven, to the effect that after n-+1 figures of a root 
have been obtained, the remaining figures may be found by 
simple division. This principle has been found so useful 
that it is here described with the thought that it may save 
others quite a bit of mathematical drudgery. 

Suppose it is required to extract the square root of 152,- 
409,694. Pointing off in the usual fashion and finding the 
first three figures of the answer, either by comparing with a 
table of square roots as suggested, or by the ordinary method, 
our problem stands as follows, with the remainder given. 

152,409,694 | 12300 


151,290,000 


1,119,694 
We have now found n+ 1 or three figures of the root. We 
can find the n or two remaining figures, as suggested above, by 


- at one operation, 
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simple division. Multiplying the partial root by 2 in the 
usual manner and dividing the remainder by it we have: 


1,119,694 
2x 12,300 


which gives 45 as the next two figures of the root, so, adding 
the five figures thus obtained together, we have 12,345 + as 
the result. If we desire to proceed still further we may again 
find by simple division the answer to four places of decimals. 
We have found n +1, or in this case five figures, so that it 
is possible to obtain m or four figures more. After perform- 
ing the division indicated above, we have 12,694 as the re- 
mainder; subtracting from this remainder the square of the 
portion of the root just found. This gives us 


Remainder = 12,694 
45? == 2,025 


10,669 


Proceeding as before to divide this remainder by twice the 
quotient of the root already found and carrying the division 
out to the fourth decimal place we have 

10,669 
——— = 0.4321 + 
2 X 12,345 
which may be added to that part of the root previously found, 
giving us 12,345.4321. 

It would now be entirely possible, having found nine figures 
of the root, to obtain eight more in the same way. To do 
this we would, as before, subtract from the remainder of the 
last division the square root of the quotient obtained by that 
division, ‘and then divide the result by twice the portion 
of the root already found, carrying the division out to eight 
new places, which may be added to the answer. This pro- 
cess will be found easy with or without the help of the hand- 
book, and gives the required results with considerably less 
calculation than would otherwise be necessary. A similar 
plan may be used in extracting the cube root. In this case 
after n + 2 figures of the root have been found, n more fig- 
ures may be obtained by dividing the remainder by three 
times the portion of the root already found. As this opera- 
tion is repeated, however, it becomes more cumbersome in 
the case of the extraction of the cube root. 

The process as applied to finding the square root may be ex- 
pressed by the following rule: 

1. Having found any number of figures of the root by any 
process, subtract the square of the portion of the root thus 
found from the original quantity. 

2. Divide the remainder found, in Operation 1, by twice 
the portion of the root already found, carrying the quotient 
to one less number of figures than there are figures in the 
portion of the root already found. This quotient is to be added 
to the portion of the root already found. 

3. Subtract from the remainder left after the division in 
Operation 2, the square of the quotient therein found, and 
divide the result by twice the whole root, so far as found, 
carrying the division to one less number of steps than there 
are places in the root so far as found. Add this quotient to 
the root so far as found. 

On analysis Operation 3 will be found to be identical with 
Operations 1 and 2 combined. Operation 3 may be repeated 
until the cows come home, with increasing difficulty, but with 
increasing effectiveness in the number of new figures added 
Re He EF: 
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We are informed by Mr. J. F. Lockwood, manager of the 
Security Elevator Safety Co., New York, that the Cruikshank 
elevator safety was not involved in the scheme which certain 
elevator interests tried to foist on New York city some years 
ago; this took the shape of an ordinance which would have 
prevented other elevator safeties being used in that city, hence 
would have effected a virtual monopoly. Mr. Lockwood tells 
us that the Cruikshank device, owned by his company, has 
been adopted in a large number of the best buildings in New 
York City and in many of the government buildings through- 
out the United States. We are glad to make this correction, 
with reference to the article “Shock Absorber’ in the July 
issue, and to know that the parties representing this interest- 
ing and valuable device were not in the deal referred to. 
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A NOVEL CRANK ARRANGEMENT FOR SINGLE- 
ACTING INTERNAL COMBUSTION ENGINES. 


Mr. Robert H. Ramsey, of Philadelphia, has brought out a 
novel arrangement of crank mechanism for use with single- 
action internal combustion engines, by means of which the 
side thrust on the piston, during the power stroke is con- 
siderably reduced, and at the same time the portion of the 
revolution effected by this stroke is increased, while the 
length of crank for a given stroke is reduced. The difference 
between the ordinary and the Ramsey arrangement is that in 
the latter the center line of the cylinder runs in a line tangent 
to the crank circle, as is illustrated in Fig. 1. The solid 
circle shows the path of the crank in the Ramsey mechanism, 
and the broken line circle is the crank path of the ordinary 
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Fig. 1. Novel Crank Arrangement for Internal Combustion Engines, 


design. In the latter design, the stroke A D of the piston is 
equal to the diameter B #H of the crank circle, but in the 
Ramsey design the stroke for the same length of crank is 
A H. During the power stroke, the crank revolves from F 
over the upper part of the circle to G, which, as will be seen, 
is more than half a revolution. It will also be seen that for 
quite an angular distance just before reaching the half stroke 
the connecting rod is very nearly in line with the cylinder, 


Fig. 2. Ramsey Engine showing Offset of Cylinder. 


and at the beginning of the stroke the angle of the connecting 
rod is less than with the centrally located crank shaft. At 
the end of the stroke the connecting rod angle becomes 
greater, but at this point the pressure in the cylinder is 
greatly reduced; therefore, taking the power stroke as a 
whole, the side thrust is considerably less than with the stand- 
ard arrangement of crank, and on that account the connecting 
rod can be made shorter. During the compression stroke the 
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connecting rod angle is greater than with the central crank 
shaft, but at the same time the compression pressure is only 
about one-quarter of the working stroke pressure, and during 
the first part of the stroke, when the angle is greatest, the 
compression is very low, so that taken all in all, what is 
gained: in reduced side thrust on the power stroke is much 
more than what is lost during the compression stroke. 
We Bek: 

[The Ramsey crank mechanism discussed in the preceding 
paragraphs has been fully described in most of the technical 
papers of the country. We do not, however, remember to have 
seen it mentioned that one of the most interesting things 
about it is the fact that it at once invites discussion, first, as 
to the patentability of the principle involved, and second as 
to the usefulness of the device. If the patent granted covers 
the principle of locating the center line of the cylinder tangent 
to the circle described by the crankpin, this claim could be 
avoided by moving the cylinder slightly to one side or the 
other of its position. If the absolute location of the cylinder 
axis is not important, but merely the principle of offsetting 
the cylinder, that has been used for many years, notably in 
the case of the Westinghouse “standard” steam engine, of 
which thousands have been built with the center line offset 
by an amount equal to one-half the crank length. Granting 
its patentability, a little thought will still show that the 
claims made for the device, while they may be valid, cannot 
be expressed and proved in the simple fashion in which the 
promoters of the device have undertaken to do it.—EDpITor.] 
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SOMETHING NEW IN MOTOR DRIVE! 
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Electrical Power Economical 


Is consumed no faster than you need it — much or little. 
There is no waste, Your machine is instantly in operation, 
and instantly stopped, without loss of power. For safety 
and convenience electricity is unequalled. 


Cost is Considerably Less 


for power current than for other uses of electricity, Electrical 
power is as much a matter of economy as it is of convenience 
and safety, It will pay you to investigate at your earliest 
convenience, Call,Main 1280 for any information desired. 
Chicago Edison Company 
Commonwealth Electric Company 
139 Adams. Street 


—From Chicago Daily News. 


* * 


A BURGLAR-PROOF VAULT. 


Mr. Morris M. Defrees, a civil engineer of Indianapolis, has 
designed a safe deposit vault, which is described in the Cement 
Age. The initial step in the construction of this fire- and 
burglar-proof vault consists in the erection of a cage around 
which concrete is poured. This cage covers the sides, top 
and bottom of the vault, and is composed of a lattice work of 
34-inch gas pipe, each pipe having inside a steel bar 14-inch 
in diameter. Assuming that the burglar had the good fortune 
to get through the concrete and the pipe, he would meet an 
insurmountable difficulty in striking the bar, for his saw 
would then come in contact with a movable body on which no 
purchase is possible. It is suggested that the reinforcing cage 
be made double with the vertical and horizontal bars of the 
outer cage staggered in relation to those of the inner cage. 
Mr. Defrees advises, in the making of the concrete, a mixture 
of 1 part of cement and 8 of sand as being harder than con- 
crete containing stone or gravel. 
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LETTERS UPON PRACTICAL SUBJECTS. 


THREE-SPINDLE DRILLING ATTACHMENT. 


There is nothing elaborate in the construction of tools for 
the manufacture of dental chairs, because there are constant 
changes being made in the design of the product which neces- 
sitate sometimes a radical change in the tools, even to dis- 
carding some of them altogether. The part of the chair called 
the “cylinder” has three holes drilled in it, equally spaced 
around its periphery. These pieces have heretofore been 
drilled at the rate of two per hour, but with the three-spindle 
attachment herein described, we drill five per hour with ac- 
curate results. We have a number of Snyder drill presses in 
the shop, and it is to one of these that the device is shown 
attached in Fig. 1. Its members are fastened together in such 
a way that they may be detached easily and the press used 
for other work. Details of the device are shown in Fig. 2. 

Referring to this cut the outline shows a bracket-shaped 
piece, A, planed to fit the column of the press; the gibbs D D’ 
are held on with retaining bolts (not shown). The flange of 
the bracket A, shown at e, is bolted to the spindle bracket 
and the whole fixture is attached to the machine by the bolts 
at this place. The spindle bracket when lowered to the limit 
of its travel, lets the bearing of A drop off the bearing on the 
column. Member B is a separate casting, but when bolted to 
A, forms a single unit with it. B is the carrier of the three 
Spindles which are driven by cast-iron spur gears on their 
upper extremity; these three gears (26 teeth, 8 P. one-inch 
face) are driven by a gear of the same size, in the center, 
keyed to the spindle of the press. The thrust of the central 
spindle against the member B is taken up by a taper shank 
piece that carries on its end a ball thrust; this is seen at thé 
dotted lines in the side view, Fig. 2. Ball thrust bearings are 
provided for each of the three spindles also, as shown. Hach 
spindle is fitted with ball chucks and collets and in drilling 
this identical job, two sets of Novo drills are employed; the 
ones seen in the photo are %-inch drills with extension 
shanks; on the box in front of the press is the other set, 55/64 
inch diameter. 


Fig. 1. Drill Press with Three-spindle Drilling Attachment. 


The jig is located central with the spindle by means of a 
hole in the bed, which is exactly in line and central with the 
spindle; into this hole fits a projection or lug on the bottom 
of the jig itself. 

To remove this attachment, the jig is moved to one side, 
the drills withdrawn, and the table swung back into place; 
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the fixture is then lowered until the chucks rest on the table, 
the bolts at e are released and the spindle is then free to be 
raised up and out of B. The central gear comes with it, but 
as it is a slip fit on the spindle it is quickly removed. The 
fixture being now below the before mentioned bearings of the 
column it can be laid aside and the press used for other work. 
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Fig. 2. Details of Three-spindle Drilling Attachment. 


The gears are nicely protected by a cast gear guard. It is 
of course understood that to drive the drills in the right di- 
rection, the up and down belt must be crossed. 

Rochester, N. Y. CARROLL ASHLEY. 


SOME/HINTS FOR DRAFTSMEN. 


From time to time there have appeared numerous articles 
relative to drafting room methods, but there are still perhaps 
many minor suggestions which would be appreciated by many 
if they were presented. 

For example, there is a chance for improvement over the 
method which is in vogue regarding furnishing the ma- 
chine department with a print containing many dimensions 
which do not in any way concern it, but which are used by the 
patternmaker only. When the pattern has been made and cast- 
ings made from it, and finally, when the machine is finished 
and no alterations are to be made on the pattern, the pattern 
dimensions should be omitted from the machine shop print. 
It is sometimes customary to make two tracings to accom- 
plish this if the piece is complicated, such as machine beds, 
ete., but the following method has the advantage of requiring 
but the one tracing. A finished tracing is made containing 
all dimensions both for the patternmaker and machinist. 
The dimensions for the machinist are inked in as usual, but 
the pattern dimensions are put in with a soft lead pencil. 
Several prints are taken from the tracing while in this condi- 
tion, one furnished the pattern shop and as many filed away 
as desired. The lead pencil dimensions are then erased and 
the tracing is ready for making prints for the machine shop. 
In this way the patternmaker can readily understand and 
pick out his figures, and the machine shop print is kept free 
from unimportant dimensions which ofttimes cause consider- 
able trouble. 

It is sometimes desired’to make a tracing of cuts from cata- 
logues, books, ete., and to do this without removing the page. 
Perhaps it is not well known that by wetting the edges of the 
starchy side of tracing cloth and rubbing it on the page that 
it will adhere firmly and the tracing can be done on the dull 
side without much trouble. 
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I have found it a good plan when leaving a tracing on the 
board at night to remove all the tacks from the drawing and 
tracing except the one which is in the center of the top edge 
and the one which is in the center of the bottom edge. This 
allows it to go and come and to be tightened readily in the 
morning. 

In spacing a line for screw threads when it is desired to 
represent the V, the thread gage furnishes the means as well 
as anything could; simply choose the pitch and make the 
impressions. 

I have often found that when lines on an outer circle are 
to be drawn tangent to an inner circle that a cardboard disk 
is a good substitute for the eccentrolinead and is as much bet- 
ter than a circle as is a pin put in the center for radiating 
lines, than a lead pencil point. 

In order to have a scale divided to one-fourth and one-half 
size it was necessary to make one, as they are not on the 
market. The object of making one was for checking purposes 
only; it could hardly be used for constructing for any length 
of time, as it is made of paper strips pasted on a wooden 
strip and shellacked over. The divisions are on bristol board 
and are engine divided. These paper scales can be procured 
for a small sum. This makes an excellent rule for checking 
drawings made one-fourth to one-half size. 

It is well to have a piece of blotting paper 2x38 inches 
hung on the wall, for when it is needed it is wanted in a 
hurry, and this makes a convenient place for it. 

Various means have been devised to keep tracings flat in 
drawers. They will continue to curl up if the ink is put on 
the smooth side, but will lay flat of their own accord if ink 
is put on the dull side. 

A small fiat oil-cean with screw top is very convenient to 
have among the draftsman’s kit; if oil is used frequently on 
the screws and nuts of instruments they not only work better 
but last much longer. WINAMAC. 


A FACEPLATE RIG FOR BORING PUNCH AND 
DIE HOLDERS. 


At © and G@ are shown a die holder and a punch holder 
respectively. In making them the important point to be con- 
sidered is that the lines B, B, in each case, must be parallel. 
The rig used to accomplish this is shown in the cut. 

The faceplate of the lathe in which the holes were to be 
bored was taken to the drill press, where it was drilled and 
tapped to receive the ‘“hexhead” screws and dowel pins by 
which the two steel strips A and A were fastened to it. In 
clamping these pieces to the faceplate, cardboard strips about 
1g inch thick were inserted between them and the faceplate. 


Die Se 
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Faceplate for Boring Punch and Die Holders. 


The faceplate was next taken to the planer and leveled there 
with the surface gage, face up, and the inner edges of the 
strips A were planed parallel to each other. The cardboard, 
in this operation, saves the surface of the faceplate from 
injury. j 

Block D was next machined to such a width that, when 
placed between the strips A and A, dimension x was the 
same as on pieces C and G. In the center of this block a 
recess was formed to receive the blank for the punch and die 
holders, and a setscrew, H, was used to hold them in place. 
The block D was slotted as shown to accommodate the two 
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bolts used to secure it to the faceplate. Screws J,, J. were 
tapped into the side strips and in a post at the edge of the 
plate to adjust block D. In another post, K, were set two 
plugs, L and M, of which the latter had a projection which 
telescoped in the first, which in like fashion set in the post. 
Dimension y of these plugs was made the same as y on punch 
and die holders C and G. 

In using the device, the work is clamped in the block D 
by setscrew H, and with the parts arranged as shown, screws 
J are tightened up, the block is clamped to the faceplate, 
and hole No. 1 is bored. The screws are loosened, distance 
piece M is removed, and, with the screws tightened up again 
and the other parts arranged as before, hole No. 2 is finished. 
It is, of course, understood that screw J, has not been used 
all this time. Screw J, is now withdrawn and J, tightened 


.until the block D seats against the upper strip A, when it is 


clamped and hole No. 3 is bored. Distance piece ZL is then re- 

moved and the last hole, No. 4, is completed. 
This arrangement assures the parallelism of lines B and B 

in the work, and also makes it certain that the punch will 

exactly match the die. R. EH. HARRYMAN. 
Louisville, Ky. 


MEASURING KEYWAYS. 


I was once milling some keyways that were supposed to 
be pretty accurate, but the dimension given for depth was 
not such as could be measured accurately. The depth was 
given as 5/32 inch at the sides of the cut; now, the cutter 
could be set for depth comparatively accurately by raising 
the milling machine table 
until the cutter was cut- Paste | 
ting the full width of the 
keyway and then raising 
the table 0.15625 inch (= 
5/32). This is not very re- 
liable, however, as you 
cannot see within 0.008 to 
0.005 inch and after taking 
the cut a burr is thrown 
up at the edge. In filing .- 
this off one is apt to take 
off more or less of the shaft 
with it, and furthermore 
the only way to get the 
depth measurement is with 
a scale. The first keyway that the boss inspected, seemed to 
him a trifle deep, but I filed off a little more of the burr (7), 
and that made it all right. But I wasn’t satisfied and wanted 
some way to measure the depth accurately, with a micrometer, 
if only to ease my own conscience. I could measure the dis- 
tance, F H, from the bottom of the keyway to the bottom of 
the shaft, but what was this measurement? I got a piece 
of brown paper and borrowed a pencil and started in, while 
the cutter was running through the next shaft, and soon 
had it. é 

In the right triangle CBD, CD is the radius of the shaft, 
which is 9/16, or 0.5625 inch, and OB is half the width of 
the keyway which is 3/16, or 0.1875 inch. Find the side B D 
of the triangle. 
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Measuring the Depth of a Keyway. 


(B D)? = (9/16)? — (38/16)? 

BD =0.530 inch. 
Then subtract this from the radius A D, 

0.5625 — 0.530 = 0.0325 inch= A B. 
Then the whole depth of the keyway from the top of the 
shaft is 4 B-+ BF, or 
0.0325 + 0.15625 = 0.18875 inch = A F. 
Subtract A F from A £ to get F LZ. 
1.125 inch — 0.18875 inch = 0.93625 inch = F #. 

Then, when you want to cut the keyway, set the cutter touch- 
ing the top of the shaft, and run up the table the distanee 
A F=0.18875 inch; and when you want to inspect the fin- 
ished work, measure F H with the micrometer for the di- 


mension 0.93625. C. E. Burns. 
Beverly, Mass. 
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THE COMPARATIVE STRENGTH OF SCREW 
THREADS. 


There has been considerable 
discussion from time to time 
among mechanics with whom 
I have worked, as to which of 
the three forms of thread, V, 
square and Acme, is the strong- 
est against shear. Having an 
opportunity during my junior 
year at the James Millikin Uni- 
versity, Decatur, Ill., to do a 
little laboratory work, I un- 
dertook to settle this question 
with the idea of determining 
as nearly as possible with the 
means at hand just what rela- 
tion these styles of thread bear 
to each other. 

Each of the three forms 
was tested under two different 
conditions. First, a screw and nut of each form was made 
with threads all the same outside diameter, 15/16 inch, and 
with both screw and nut of the same axial length, 17/32 inch, 


C. Bert Padon. 


RESULTS FOR TESTS OF SHEA 
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would shear at the root diameter of the screw since the 
screw was made of the weaker material. The different thick- 
nesses of the nuts to suit the length of the helix required for 
this will be noticed in the halftone at d, e, and f, which 
show respectively the V-thread, Acme and square samples. 
All the threads were made a snug fit, with the threaded 
length of the screw exactly the same as the thickness of the 
nut. The diameter of the shank was less than the root di- 
ameter of the thread in each case. The screws were all 6- 
pitch. 

In the cut the upper row shows the samples before testing, 
while the lower row shows the nature of the failure of each 
sample under test. A 50,000-pound Olsen machine was used. 
A nut was supported on the ring shown with sample f to 
allow room for the screw to drop through the nut when it 
failed, while pressure was applied at the top of the shank, 
which was carefully squared. The shank of the Acme thread 
screw e in the second set of three samples was not strong 
enough to withstand compression but. crushed before the 
thread gave way, at a pressure of 29,300 pounds. The frag- 
ments of the broken shank are shown. The screw was after- 
wards pushed through with a short piece of steel rod, failing 
at 29,600 pounds pressure. The accompanying table gives 
the results of the test. 


RING STRENGTH OF SCREWS. 


MATERIAL. | Breaks 
Style of Thickness | Diameter | 
S Te. | Load R feces 
Thread. Shae avy, of Nut. | of Screw. | in pounds. emarks 
| 
Threads same outside diameter and all 6 pitch. 
a Sharp V MSs M.S i | +3 29,980 Threads bent over in both screw and nut. 
b Acme a es | : | i 34,090 Sheared at root of screw. 
€ Square rs : | ay | : 23,880 se Ct eng mee . 
Threads same root diameter, 5g inch, and same area of section to resist shear. All are 6 pitch. 
d Sharp V C2 % M.S. | 4 914 | 20,450 | Sheared at root of screw. 
| | | z “114 Dp 1 cy ; 
‘ | « 13 799 “Was | Shank crushed at 29,300 pounds, pushed through 
. Acme | | 16 . itv CO rm) “with'steel rod and sheared at root ofiscrew. 
f Square as « | 1 . 792 | 25,550 | Sheared at root of screw. 


and of the same material, the grade of steel commonly known 
in the shop as “machine steel.” These three samples are 
shown at a, b and ¢ in the photograph, in which a is the V- 
thread, b the Acme thread, and c the square thread. In the 
second test all three screws were of the same root diameter, 
about 5% inch, and were all made of gray cast iron, while the 


Test Pieces used for Finding the Comparative Strength of Screw Threads. 


nuts were of machine steel. The length of the thread helix 
in each screw was such that each of the samples would pre- 
sent the same shearing area, the assumption being that they 


C. Burt. Papon was born at Troy, Ill., December 17, 1870. Besides 
a common school education he has graduated from Brown's pases 
College, Decatur, Ill., has taken a correspondence course wit ne 
International Correspondence Schools, and is now completing . 
fourth year at the James Millikin University, Decatur, Ill. pre cenes 
an apprenticeship as machinist with The Decatur i . 
has since worked as a machinist for that firm and the H. Mue 
Mfg. Co., of Decatur. He has also held for two years the position a 
assistant instructor in machine shop practice in the school he is a 
present attending. His specialty is experimental work. 


* M.S. stands for Machinery Steel; C. I. for Cast Iron. 


As will be seen from the above table, the Acme, or 29-de- 
gree thread, makes the best showing in each case. This has 
been an interesting experiment to me and I am sure it will 
prove of some value to at least one firm who was interested 
in the experiments, and who has adopted the Acme thread 
as a feature in the design of the machinery constructed in 
its shops. C. Bert Papon. 

Decatur, Il. 


[The V-thread sample, a, evidently could not have failed in 
the way described without expanding the nut enough to allow 
the distorted threads to slip by each other. In this case 
then, the thickness and strength of the nut play an im- 
portant part. If the hole had been tapped in a larger piece of 
metal, it is difficult to believe that the thread would have 
failed by shearing or in any other way at a pressure less 
than that sustained by the Acme thread.—EDpITor.] 


ADJUSTABLE SCALE FOR LAYING OUT TABLE. 


Among the suggestions received from a man engaged in the 
tool-room, was one for an adjustable scale for use in setting 
off vertical heights on the laying-out table, and as the idea 
seemed good, permission was given to him for making the de- 
vice himself, according to his own ideas. Fig. 1 shows the tool 
as made. It consists of a cast iron base, A, a round slide B, 
carrying a 12-inch flat steel rule, C, adjusted for height by 
means of the screw D, slide and rule being clamped by means 
of the screw H#. Its use can be best explained by an example: 
It is required to set out two lines on opposite faces of a cast- 
ing, say 53/16 inches apart, the lower line being the center 
of a boss about four inches from the base. The center of the 
boss being obtained by means of dividers or other instruments, 
a height gage is adjusted to this center and a line marked 
across the face of the boss. The height gage is then trans- 
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ferred to the adjustable scale where it indicates, perhaps, 
about 43/64 inches. Now instead of adding 43/64 inches and 
5 38/16 inches together, with the consequent risk of error, the 
scale is adjusted by means of the screw D until the 4-inch 
division is opposite the pointer on the height gage, and it is 
then an easy matter to add the 4-inch and 5 3/16-inch together, 
setting the height gage to 93/16 inches, this giving the dis- 
tance apart required. 


C ld 12 Inch Steel Rule 


TOP VIEW 
Machinery, N.¥. 


ELEVATION AND PARTIAL SECTION. 


Fig. 1. Adjustable Scale for Laying Out Table. 


Upon my accepting an appointment in another shop later, 
the need was observed there for something similar, and the 
above device was recalled, but although the idea was good, an 
improvement suggested itself to me, this being embodied in 
the scale shown in Fig. 2. In principle the device is the same 
but instead of the flat scale as originally used, a 12-inch tri- 
angular scale was substituted, the lower end of this resting 
on a projection at the foot of plunger F, this plunger being 
supported by the spring G. Adjustment of the scale is effect- 
ed by means of the nut H, the spring keeping the upper end 
of the scale always against this. Two advantages of this 
later device are that readings can be taken much nearer the 
base, and the scale can be used for measuring against a face 
at times, without the assistance of a height gage. 

The graduations on the triangular scale, which was a 
Brown & Sharpe No. 246, were No. 20, being fully divided 
along one edge of each face in 1/16, 1/64, and 1/100. It is an 
easy matter to remove the nut and change the scale to bring 
any of the divisions to the front. 
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Fig. 2. Adjustable Scale for Laying Out Table. 


If the inventor of the original device should read this I 
hope he will forgive me for “pirating” his idea. I can cer- 
tainly testify to its utility and I hope he will feel pleased 
that it has now been given publicity for others to copy or 
improve upon where not already known. 

GEORGE D, Hapun. 
MAKING A BALL-BEARING CUP IN A SINGLE 
ACTION PRESS. 


Having a cup to make for a ball bearing which required 
rapid and cheap production of the parts, I designed the die 
shown herewith to produce the same on a single action press, 
as we have no double-action press. 
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The die block O is of mild steel, with a 3-inch round plug @ 
set into the center, which plug is held down by the %-inch 
plate N, shown in Fig. 1. Inside and concentric with this is 
a combined forming and piercing die F, projecting up to 
within 1% inch of the face of die G. Between the outer and 
inner die is a spring stripper pad, detailed in Fig. 6, which 
forces the finished cup into the punch as it recedes. This pad 
is held in the position shown by the thimble J, which is in 
turn supported by the stiff spring M bearing on washer K 
and the adjusting screws beneath it. The section views, Figs. 
3, 4 and 5 make this construction clear. The back gage 
and scrap stripper H are cut away in the back, as shown in 
Fig. 2, so that as work falls out of the punch it will not catch 
on the die, but will slide off easily, being used on an inclined 
press. The upper die or punch consists of 13/16 inch blank- 
ing punch C with the inside formed to draw the sides of the 
cups and with a central punch D for piercing the center hole, 
which, by the way, does net need to be accurate in size. 
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When the ram descends, with the stocks in place, blanking 
punch C, in conjunction with die G, first cuts out a disk of 
the proper diameter. As the ram continues to descend, and 
blank and pad # are carried down against the resistance of 
spring M until die F is met, when the stock is drawn into the 
required cup shape. Continued movement punches the cen- 
tral hole through the action of punch D on die F. As the 
ram rises, spring M and pad # force the work into the punch 
C, from which it is ejected at the top of the stroke through 
the action of central punch D, as shown in Fig. 7. The work 
drops off from D readily, since the fact that it is drawn and 
punched simultaneously produces a hole about 1/64 inch 
greater than the diameter of the punch. 

With this die we can produce from ten to twelve thousand 
of the cups in ten hours, with a boy running the press. 

Aurora, Ill. CoRWIN LAMOREAUX. 


CUTTING BEVEL GHARS. 


I have run across a way to cut bevel gears, which eliminates 
the guess work necessary in the ordinary “cut and try” 
method of milling them, in which two or three gears are 
bungled before the number of holes to turn the dividing 
head, and the amount to set the 'cross-slide off center is dis- 
covered. 

Find the standard spur gear cutter for the large end in the 
usual manner, finding the pitch by dividing the number of 
teeth by D, and the number of teeth by which to select a cut- 
ter by multiplying twice A by this pitch. Find a cutter for 
the small end of the teeth in the same manner, using the 
measurements C and B. 

Then run the cutter for the small end through one tooth 
at the right depth, which will give the correct shape of the 
tooth at the small end; also run in the cutter for the large 
end, set at correct depth, until it cuts its full depth. Then 
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take the cutter for the large 
end and set it so it will trim 
as near as possible to the sides 
of these two cuts. By this 
method you will know just 
where you are at,. and can 
easily set your machine to 
cut as perfectly as possible. 
If you want a special gear 
for some job, which must be 
pretty near right, run the cut- 
ter for the small end through 
all the teeth and then you 
will have a correct surface to 
file to. C. E. Burns. 

Beverly, Mass. 


os 
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CuttingBevel Gears. 


METHOD OF CUTTING LATHE LEAD SCREWS. 


The annexed Fig. 1 shows a method I have used for cutting 
lathe lead screws which has worked out very well. As usual 
two cutting tools are used, one in front, right side up; and 
the other at the back, also right side up, to cut on the reverse 
trip. The cutting tools in this case were round, like short 
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Fig. 1. Double Tool-post. with Circular-formed Threading Tool, 


sections of the screw to be cut but left-hand to cut a right- 
hand screw. They were cut with the thread on a taper and 
the outside turned straight so that the leading cutter tooth 
ut to the full depth that we could take at each traverse and 
the succeeding teeth widened the cut, only the last two usual- 
ly cutting in the full side of the thread, as shown in Fig. 2. 


CUTTER 
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LEAD SCREW 


es 
CUT ON POINT “ONLY 


Fig. 2. Illustrating the Cutting Action of the Tools. 


The limiting element in using this device became the torsion 
of strength of the screw we were cutting. We found on our 
16-inch size that it was cheaper for us to use 14%4-inch stock 
than 114-inch on average lengths just on this account because 
the time saved in cutting more than covered the increased 
-cost of stock. 

The bolts CC and their washers and nuts were an after- 
thought and helped to hold the cutters in place. The dowel 
pins had to be changed every few grindings. Bolt D held the 
device to the top of the cross slide, in place of the tool post. 

Worcester, Mass. Heel isE: 
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THE CONGESTED CONDITION OF THE 
PATENT OFFICH. 


Referring to the condition of the Patent Office at Washing- 
ton, D. C., regarding the number of applications awaiting 
action, you will notice by reference to the accompanying sta- 
tistics that on August 28, 1906, there were 23,811 cases await- 
ing their turn to be examined. You will also notice that the 
previous week showed that there were 23,523 cases, conse- 
quently the office got behind, in one week, of some 288 cases. 
This same condition has been partially true of some of the 
previous weeks, as you will note by reference to the table. 
Now, if we assume that the Patent Office is going to continue 
getting back from week to week (and we have every reason to 
so assume, judging from the table of figures), we can look 
for nearly 30,000 cases awaiting action by this time next 
year; this is figuring on the last week’s gain of 288 cases. 


Applica- Applica- 

tions tions 
Awaiting Patents Awaiting Patents 
1906. Action. Granted. 1906. Action. Granted. 
Wai Bow so.de Missoa 669 ME theo Lele 21,417 699 
Ahan: Chae e 17,256 659 Maven Ones. 21,414 670 
Aha, AG, sales 17,471 461 Mavis 22 cas. 21,501 671 
Janie ac oot 17.752 521 Mia yieo Oe. 21,507 646 
ewan, eller etc 17,916 643 Jet Dre. srs 21,408 690 
Heb vamonieaete Wee 655 DUT Cre ators 21,612 614 
Hebalowe.. 18,086 639 Abadier Te gat 21,656 604 
Hebae2 OMer i 18,007 611 TAN OKSY PANE one 21,813 621 
He Die terrae 18,246 628 STL Vsaiemeve eatcnes 21,915 602 
Marae Gree. 18,860 645 eye: el ORPer cet. 21,958 603 
Mar Bins ae 19)152 676 SGU OPE emcee 21,923 643 
Marae Oe 16). 8/2, 627 RUNS ee aes ie 23,022 649 
Maliaere (irate 19,613 634 Uivbie Paehs Eases 23,139 647 
Apregesar ey. 19,958 606 PANELS Ue ioe eke 23,436 598 
Ap PAGE ORE. 20,263 605 Awe ae 4 ie 23,647 592 
1A) Papa pares 20,609 671 PAUL rele fa ass 23,028 528 
Apreca wana 20,846 640 JERE ORS aiby is 23,811 586 
Maye lee eet 21,406 689 


At the present time most of the divisions which have 
such classes as automobile parts, machinery, tools, appliances 
and other divisions with kindred devices, are some eleven 
months in arrears on new work, or on work which has not 
been heretofore examined, while they are from three to six 
months behind on responses or amended work. Now, judg- 
ing from the figures given above, is it not reasonable to be- 
lieve that this time next year, we shall be waiting about 
eighteen months on new work and about eleven or twelve 
months on amended work? Now, what does this mean? It 
means in the first instance, industrial discouragement, as 
well as financial discouragement. The man who would in- 
vent will not do so unless he sees some immediate return for 
his labors and the man who would put up money will not do 
so in view of. the fact that the inventor can not get his pat- 
ent quick enough. Again, the Patent Office is going behind, 
the race of competition is going ahead—the results are obvi- 
ous. 

Over against this condition of affairs, there is a bank ac- 
count to the credit of the United States Patent Office of 
nearly $7,000,000, and this fund is growing daily. Congress, 
it would seem, is the only power that can adjust these mat- 
ters, and yet no one scems willing to take the matter up and 
push it to completion. Some two or three years ago the New 
York Times made some faint efforts toward rectifying the 
situation, but nothing came of it. I propose that some 
measure for relief be pressed at the coming session of Con- 
egress. FRED. W. BARNACLO. 


New York. 
ANOTHER ANSWER TO THE TANGENT CIRCLE 
PROBLEM. 


In the April issue of MacnInEery there appeared an article 
in the How and Why column discussing the method of finding 
the radii of three small tangent circles, tangent to and within 
a bounding circle. I present herewith a method of solving this 
problem by geometry alone and also show a way of finding 
the area of the figure GFH bounded by arcs of the three small 
circles. We will take the second of these problems first. 

To find the area GFH within and bounded by the three 
tangent circles ABC when the given quantity is the radius of 
the small circle: Construct the triangle connecting the 
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centers of the circles at ABC. Then find the area of this tri- 
angle and subtract frcm it the area of the three sectors FGA, 
GHO, HFB. The angle of one sector is 60 degrees and the 
three together will be 3 X 60 = 180 degrees or % a circle. 
Hence if r is the radius of the small circle, the area of the de- 
sired figure will be equal to the area of the triangle ABC minus 
the area of a semi-circle with radius r. The area of the tri- 
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Problem of Three Tangent Circles. 


angle = % CB X AH= HB X AH. But AH = VAB*—HB?: 
now assuming that the radius ‘of each small circle is unity 


or 1, the equation becomes AH = V2?—1? = V3 = 1.732. 

The area of the half circle with a radius of unity or 
Sl 1 6Sx<ele 

bang hil a a Hence 1.732 — 1.5708 = 0.1612 = the 


RAILWAY MACHINERY. 


a ee 


October, 1906. 


fact we get the proportion CH : AH— EH: OH, or CH? =AH 


X HH. In the previous problem we found that when OH or 
r=1,AH = V3. Substituting these values in the equation 
1 
we have 1 = V3 X HH, or EH = ——. Now (AH—EB) 
Teak 
+ 1= R when r = 1. Substituting numerical values for 
AH and HH, we nage R= 2.1546, Hence rie k= sez bose: 
alepeod a 
Therefore 7 = = 0.464 R. From this it follows that 
2.1546 


if the radius of the large circle is known it is only necessary 
to multiply it by 0.464 to find the radius of the small circle. 

Philadelphia, Pa. SAMUEL AROSON. 

[In the answer ‘to question No. 16, “How and Why,” of the 
April, 1906,-issue of Macuinery, to which our correspondent 
refers, an error was made in the table given ‘in the answer. 
The second and fourth columns should be headed 7, and not 
2r,'as they are given.—EDITOoR. | 


A WAY TO INDEX DATA SHEETS. 

I show herewith a method of indexing my MAcHINERY data: 
sheets. The cut,-I think, explains itself, since it is a copy 
of part of my own index. As will be seen, the data sheets are 
published, and each one is given a page number in the file 
which is entered opposite the title in the index, Wherever 
there is more than one table to a page they are entered sepa- 
rately, as shown for page 102, for instance. The right-hand 
side of the index is ruled vertically, one for each letter of the 
alphabet. In these columns crosses are placed to indicate the 
leading words in the title or subject of the data sheet referred 
to; for instance, page 110, Table of Gib Keys has a cross under 
B for “Buffum,’ the contributor of the table, under G@ for 
“sib,” under K for “key,’ and under T for “table.” In look- 
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PROPORTIONS FOR PLAIN BEARINGS 


PROPORTIONS FoR WRENCHES 


[eos OF GIB KEYS 
PROPORTIONS FOR FLANGES 
\\34 


G.W.CHILDS) one nana i 
‘G.aw. CHILDS) oat iE at FEE HH 


DIAGRAM _OF CHAIN FRICTION 


STANDARD DRUM SCORES 


xix PECHEEH EE 


STANDARD SOFT STEEL ROPE SOCKETS WITH PIN 


COMPARISON OF MONEY STANDARDS 


Method of Indexing Data Sheets. 


required area, which multiplied by the square of any numeri- 
cal value for radius r gives the area numerically. If, for 
instance, r= 2.5, the area of FGH will be 2.57 X 0.1612 = 1.0075 
square inches. Fy 

To find radius 7 when the radius R of the bounding circle 
is given: CHH and ACH are similar triangles. From this 


ing for this particular sheet, if the reader has the word ‘“‘gib” 

in his mind, he will follow down the column G, glancing at 

each title which has a cross opposite it in this column until 

the right one is reached, which will be done in less time than 

it takes to describe the operation. JOHN Rokr. 
Philadelphia, Pa. 
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SHOP KINKS. 


A DEPARTMENT OF PRACTICAL IDEAS FOR THE SHOP. 
Contributions of kinks, devices and methods of doing work are 
solicited for this column. Write on one side of the 
paper only and send sketches when necessary. 

CHUCK JAW. 

The sketch herewith is of a jaw for the lathe chuck, to 
take the place of the remevable piece of the chuck jaw on 
some work, mostly repair jobs. As a chuck wears, the jaws 
spring outward, and the inner end of the jaws grip the piece 
long before the outer end, and the more the jaws are tight- 
ened the more this difference is exaggerated. The outward 


end of a long piece is sure to wobble and it is almost impossi- 
it so. 


ble to get it true, and then to keep The attachment 


Machinery, N.Y, 
A Handy Chuck Jaw. 
as shown in the sketch is designed to prevent this trouble. 
Supposing you are going to use a drill in the chuck and you 
want it to run true; adjust the rear end central with the 
jaws, then adjust the setscrews A, until the outer end runs 
true, and there you have it. Ifa piece of rod not long enough 
for the center rest, is to be turned or threaded, and the stock 
must run true, or if it is a finished piece, as a stud with the 
thread stripped, and which is not centered, this jaw will be 


very handy. On pieces such as the valve stem, B, which is to’ 


be repointed, or the bushing, C, which is to be babbitted and 
rebored, this jaw will be invaluable, as they must run very 
true. The surface by which they may be gripped is narrow 
and offers an insecure hold, and they are too fragile to allow 
of clamping very tightly. The device is handy for other 
similar pieces which have to be gripped at two places of dif- 
ferent diameters. C. E. Burws. 
Beverly, Mass. 


DESIGN OF PAPER SLITTING CUTTERS. 

A form of paper slitting cutters is here shown which has 
advantages that the usual styles do not possess, and therefore 
may be of interest. 

They consist of a sheet steel stamping 0.05 inch thick and 
are so placed upon their arbors that they are always kept 
sharp by the cutting edges rubbing together. As the edges 
wear, the arbors are adjusted by a suitable means at each 
end. They are made of tool steel, but are not necessarily 


Machinery. N.¥_ , 
A Satisfactory Form of Paper Slitting Cutter. 


hardened. Each set is placed on its arbor with the desired 
distance pieces between them, and the arbors placed in posi- 
tion on the machine in which they are to run. The machine 
is started up and the cutters grind each other. End move- 
ment for each arbor is provided to allow each set to come 
into contact. By this means it is evident that the cutters 
will run true and will need no further grinding, and will cut 
until they are worn cut, which in some cases has been over 
a year, although running every working day. WINAMAC. 
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TO DRAW SYMMETRICAL REVERSE CURVES. 

In drawing a symmetrical figure which requires a right and 
left curved line some difficulty may be experienced, especially 
if a celluloid curve is used. By using a wooden curve, marks 
can be put on it to indicate the beginning and ending of the 
line desired, but doing this for some time puts the curve in 
a bad shape and it becomes hard to discern which mark was 
put down last. It is hard to put marks on the rubber or 
celluloid curves, so the following method of using curves of 
any material seems to be ideal: 


aga 


if. 
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Method of Drawing Symmetrical Reverse Curves. 


As can be seen in the cut, there is a hole about 1-16 inch 
diameter put in each end of the curve. In use, the curve is 
laid on the drawing, the location of the holes marked with 
pencil point, and the desired curve drawn. On the center line 
of the piece to be drawn select, two centers, as A and B, and 
from them locate the positions of the holes on the opposite 
side. Place the holes in the curve over these points and the 
curve is in the reversed position. The method is simple; in 
fact, it takes a much longer time to explain it than to fol- 
low it. WINAMAC. 


CHUCKING PIECES FOR PLANER WORK. 

The two chucking pieces for holding thin pieces on planers, 
shown by A. Fr. Bierbach in a recent number are very neat 
and useful, and are on the same general principle as those 
shown on page 155 of my ‘Work Shop Hints.” I would sug- 
gest, however, instead of having two sets, one for through 
slots and another for so-called dovetail grooves, as shown by 


a. 
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Fig. 2. 


Mr. Bierbach, combining the features of the two kinds’in one 
double-ended device as shown herewith. Fig. 1 illustrates its 
use on a through slot and Fig. 2 the same device turned upside 
down for use with a dovetail groove. The screw-holes are 
to be drilled and tapped before the steps are planed in the 
pieces. ; ROBERT GRIMSHAW. 

Hanover, Germany. 

* * * 

The copper production of the world amounted to more than 
700,000 tons during 1905. The United States produced more 
than half, or exactly stated, 58 per cent of the total amount. 
Next to the United States comes Mexico as the largest pro- 
ducer of this metal. 
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SHOP RECEIPTS AND FORMULAS. 


A DEPARTMENT FOR USEFUL MIXTURES. 


This page will be used for the publication of shop receipts which the con- 
tributors know from experience to be practicable. Nearly all readers of MA- 
CHINERY can add something, and it is desired that they use this page as a 
medium for exchanging useful formulas. It makes no difference if they are 
old and supposedly well-known, provided they have not already appeared in 
this department. 


240. CEMENT FOR LEATHER BELTS. 


To make a cement for leather belts use gutta percha, 16 
parts, pure white India rubber, 4 parts; dissolve, and then 
add pitch, 2 parts; shellac, 1 part; and boiled linseed oil, 
2 parts. W. R. BOWERS. 

Birmingham, Eng. 


241. CEMENT FOR FASTENING GLASS WORK TO 
BRASS TUBES. 

A cement for fastening glass work to brass tubes is made 
of rosin, 5 ounces; beeswax, 1 ounce, and red ochre or Vene- 
tian red, in powder, 1 ounce. W. R. Bowers. 

Birmingham, Eng. 


242. SOLDER FOR SMALL PARTS. 


To make a solder for small metal articles cut tinfoil into 
the shape wanted and wet on both sides with sal-ammoniac. 
Have the surface of the piece clean, place on it the wet tin- 
foil and then press the parts together firmly and heat until 
the tin-foil is melted. E. W. Norton. 


243. MIXTURE FOR EBONIZING WOOD HANDLES, ETC. 


To prepare a mixture for ebonizing wood handles, etc., use 
logwood, 2 pounds; tannic acid, 1 pound, and sulphate of iron, 
1 pound. Apply hot and polish when the pieces have become 
dry and cold. W. R. Bowers. 

Birmingham, Eng. 


244, TO PREVENT SCALE IN HARDENING FINE DIES. 


It is possible to prevent the formation of any scale in the 
impression of fine jewelers’ dies and the like, and retain the 
finished brilliancy of surface, by applying a mixture of pow- 
dered ivory black and sperm oil, mixed to the consistency of 
paste. It is only necessary to apply a thin coat. 

HARDENER. 


245. TO CUT CORK. 


In cutting cork, the knife is to be kept. greased. Where, how- 
ever, the desired piece is symmetrical about one axis, and of 
circular cross-section, it may best be roughed with a greasy 
knife and then ground to profile with a coarse emery wheel. 
Cork pen-holders are made in this way. Where many pieces 
are to be cut out of sheet cork, it is advisable to use a band 
knife, against which there is kept pressed a block of grease. 

Hanover, Germany. ROBERT GRIMSHAW. 


(246. ARTIFICIAL SKIN FOR BURNS, ETC. 


Dissolve equal parts of gun cotton and Venice turpentine 
in 20 parts sulphuric ether, dissolving the cotton first and 
then the turpentine. Keep in a tightly corked bottle. The 
use of the turpentine is to prevent pressure or pinching of 
the flesh caused by the evaporation of the ether when ap- 
plied. Water does not affect this covering, hence its value for 
burns on the face or hands. E. W. NoRTON. 


247. PLASTER OR SALVE FOR USE IN PLACE OF 
STITCHES. 

To make a plaster or salve which can be used in case of 
accident in place of stitches where a person has sustained a 
deep cut, melt together white rosin, 7 ounces; beeswax, 14 
ounce; mutton tallow, 1% ounce. Pour into cold water and 
work with the hands until it is thoroughly incorporated, and 
roll out into suitable sticks for use. When required warm 
and spread upon a firm piece of cloth, cutting the wax into 
narrow strips in case of deep wounds. It will be found to 
hold the edges of the flesh firmly together. 


EH. W. Norton. 
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248. TO HARDEN FINE DIES. 

To successfully harden dies for fine work, such as are used 
by jewelers and others, be careful to have the surface free 
from all grease or oil, pack face downward in a mixture of 
equal parts of finely powdered hardwood charcoal and charred 
bone. Dip in salt water and draw temper to 450 degrees F. 

HARDENER. 


249. TO PREPARE TRIPOLI OR EMERY CAKE. 


Tripoli, emery cake and crocus are all made in practically 
the same manner, the change being made in the composition 
when it is desired to have the composition more greasy. Melt 
tallow and paraffine wax or beeswax together. Beeswax is by 
far the best, but the cost of the same has led to the use of 
paraffine, which in many cases will work equally as well. After 
the tallow and wax are thoroughly melted, add tripoli or 
emery, whichever is to be made, a little at a time and stir in 
well, until it is as thick as is possible to make it; then pour out 
into a large tin, or better still into the moulds made for the 
purpose, and allow to cool. 


Bridgeport, Conn. J. L. Lucas. 


250. TO CASEHARDEN A PIECE LOCALLY. 

To caseharden part of a piece to a line or in a spot cover 
the part or surface to be hardened with a moderately heavy 
coat of black japan enamel. I prefer this as it bakes on more 
closely than anything else. Clean the work thoroughly, then 
put on a heavy coat of copper and the work is now ready to 
be carbonized, and is packed in a pot in bone or leather in 
the usual manner. Heat long enough to give the required 
depth of “case.” Then take out of the fire and cool down in 
the pot. When cold reheat and dip in oil or water. The 
copper blocks the absorption of carbon while the japan burns 
off and allows the carbon in the bone or leather to be ab- 
sorbed by the iron. EH. W. Norton. 


251. TO TONE BLUEPRINTS. 

After washing the blueprint in the usual manner immerse 
it for a half minute or less in a solution made by dissolving 
a teaspoonful of potassium bromide crystals in one-half gallon 
clear water. Then rinse the print in clear water and hang 
it up to dry. A galvanized iron or japanned tray may be used 
for the solution. Prints may be much overprinted and yet 
give beautiful clear whites and extremely deep blues, easily 
seen by the workman and a delight to the directors, the latter 
especially because the solution is quite inexpensive, and can 
be used over and over again until an objectionable precipi- 
tate forms. I have used this toning with Kueffel & Hsser’s 
paper and also with a number of local brands of blueprinting 
paper, all of which gave such fine results that we specify “all 
blueprints must be toned.” F. J. SCHAUFELBERGER. 

Denver, Col. 


252. TO RECUT OLD FILES. 


Brush the old files with a wire brush, put them in a tub, 
cover them with water and add 6 ounces of caustic soda per 
each 100 files. In about two hours brush them again. They 
will then be free of grease and metal. Then put them in a 
box, lined with sheet lead, on a wire stand made for the pur- 
pose, and in such a way that they will not touch one another. 
Cover them with a solution made of nitric acid and water, 
one pint of acid to each gallon of water. In 25 minutes re- 
move them, wash them in water, brush them with a hair brush 
and put them back in the liquid to which one more pint of 
nitric acid to each gallon of water has been added. In about 
50 minutes remove them again, brush them after washing 
them with water and put them back in the liquid to which 
has been, added 4% pint of sulphuric acid per each gallon of 
water. In 15 minutes remove them; wash them first in water, 
then in concentrated lime water till all trace of the acid has 
disappeared. When dry they will have the appearance and 
cutting quality of new files. I used this method for reeutting 
old files long ago and found it O. K., and so can recom- 


mend it. J. M. MENEGUs. 
Los Angeles, Cal. 
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HOW AND WHY. 


A DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST. 


Give all details and name and address. The latter are for our 
own convenience and will not be published. 


23. F. O. B—wWhy is it desirable to tin the interior of a 
box before pouring babbitt? 


A.—Tinning a box is done so that the babbitt will adhere 
to it. Babbitt poured into a box without preliminary tinning 
will not amalgamate with the metal so as to form a perma- 
nent connection, even if hot, but by tinning the interior gsur- 
face of the box the babbitt adheres as its heat is sufficient to 
melt the tin and permit amalgamation. 
is done with a suitable flux, usually chloride of zinc; and 
the use of a flux is not feasible when babbitting. Coating a 
box with tin is analogous to the use of cement. 


24. P. T. & S. Co.—What is the cheapest, best and quickest 
process for straightening steel plates, varying in thickness 
from % inch to % inch, and varying in dimensions from 18 
x 24 inches to 24 x 36 inches? These plates are not curved, 
but are slightly kinked, and must be reduced to practically 
a flat surface without being tooled, as a corrugated milling 
cut is to be taken across them. 


A.—Probably the best method of straightening plates in a 
Kinked or buckled condition is to run. them between heavy 
rolls. In the absence of these the next best thing to do would 
be to pass them to a blacksmith shop equipped with a steam 
hammer and a surface-plate. A careful blacksmith with a 
heavy steam hammer haying dies in good condition should 
be able to straighten the plates so that they would lie on the 
surface-plate with a variation of not more than 1/32 inch 
from a true plane. The question is submitted to our readers, 
some of whom may be able to give our correspondent the 
benefit of practical experience on a similar job. 


25. A. D. T.—Starting with none why is it necessary to 
make three surface plates in order to get one? 


A.—It is necessary to make three plates for the reason 
that two plates cannot be depended on to correct one another’s 
inaccuracies. For example, one plate might be high in the 
center and another low in the.center, in which case an ap- 
parently perfect bearing might be obtained and still neither 
surface be a true plane. By having a third plate such a con- 
dition would be readily detected for it is impossible for the 
third plate to match both of the others. Given plates Nos. 1, 
2 and 3, Nos. 1 and 2 are fitted together, and Nos. 1 and 3. 
Now, at this point all three may be out of the true plane and 
still match, but the moment that plates Nos. 2 and 3 are put 
together the inaccuracy will be apparent. If both are low in 
the center, as would be the case if fitted to No. 1 high in the 
center, they both must be scraped down an equal amount un- 
til a bearing is secured. Then No. 1 is corrected by fitting to 
both No. 2 and No. 3, and so on. In this way three perfect 
surface plates are necessarily produced in order to get one. 


26. H. W. B—An engine cylinder has six studs in the 
end and six nuts holding down the head; the nuts are tight- 
ened to a pressure equivalent to say 50 pounds per square 
inch, directly against the head of the cylinder. If steam is 
turned into the cylinder to a pressure of say 40 pounds per 
square inch, will there be a greater strain on the nuts with 
steam pressure in the cylinder than without? 


A.—This is a question about which there has been a great 
deal of controversy. Broadly, for the case you specify, the 
admission of steam pressure into the cylinder would not in- 
crease the stress on the boits. Suppose that a short section 
of spiral springs was placed under each of the six nuts and 
they were screwed down so that each spring pressed against 
the cylinder head with a pressure equivalent to 50 pounds 
per square inch on the sector of the head supported. Now, it 
is clear that the head cannot be pushed away from the end 
of the cylinder until the total pressure due to the springs is 
exceeded. Suppose, for clearness, that the diameter exposed 
to steam pressure is 6 inches; then the area exposed to steam 
pressure is 28.27 square inches and the total load imposed by 
the springs will be 1,413.5 pounds. The counter-pressure due 
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to the steam pressure is 970.8 pounds; therefore the given 
steam pressure, or any internal pressure less than 1413.5 
pounds could make no difference in the stress on the bolts. 
However, the foregoing answer applies only when the elas- 
ticity of the materials in compression is neglected. Suppose, 
for example, a perfectly elastic gasket is used between the 
cylinder head and the cylinder; then the internal pressure is 
added to the stress already existing in the bolts due to the 
compression of the gasket. Therefore, as cast iron and all 
materials are somewhat elastic it is evident that the broad 
answer given is not strictly correct, for the internal pressure 
does, in theory, add somewhat to the load on the bolts. The 
amount of additional loading depends upon the relative elas: 
ticity of the bolts and the surfaces in compression. If the 
bolts are long the amount of additional loading imposed on 
them due to the compression of the cast iron surfaces will be 
comparatively small. 
* * * 


A DEAD WEIGHT PRESSURE GAGE TESTER. 


The American Steam Gauge and Valve Company have placed 
upon the market a testing apparatus for testing steam and 
other pressure gages which is reliable at all times owing to 
the fact that the pressure impressed upon the gage is ob- 
tained by weights. This apparatus is shown in sectional ele- 
vation in the cut. Its operation is as follows: The chambers 
A, B, O, are filled with a light oil, the gage to be tested is 
connected with the pipe leading up from the three-way cock D. 
This cock is then turned so as to connect A with B, and 


WEIGHT OF PISTON 
AND PLATE 5 LBS, 
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Testing Apparatus for Pressure Gages. 


handle # is pulled out so as to force oil from A into B, and 
into the gage, until the latter shows that there is some pres- 
sure acting upon it. Handle D is then turned to cut out 
cylinder A, weights are placed upon F, and handle H is forced 
in until piston F is lifted. If the gage registers correctly, its 
reading will agree with the weights on F + five pounds, this 
being the weight balanced by the piston F and its cap. Te 
eliminate any error that may arise through the friction of F, 
the handle H can be moved in far enough to lift the weights 
some distance, and then it can be drawn out and the two read- 
ings thus obtained can be compared. 


* * * 


Some time ago we published a kink in regard to making 
typewriter copy from which clear blueprints can be taken- 
This is done by placing under the typewriter paper a sheet 
of carbon paper with the carbon side up so that in writing 
an impression will be made on the under side of the paper 
by the carbon, thus producing printing on both sides of the 
sheet. Blueprints from copy written in this way come out 
very distinctly and clearly. We have received a letter from 
Kearney and Trecker, Milwaukee, Wis., also explaining this 
method, but stating that in their practice it is used for much 
of the lettering on drawings, which are on bond paper, A 
typewriter with a wide carriage is employed for writing on 
the sheets. Much time is thus saved and the drawings have 
a neat appearance. It will take only a few minutes of any 
draftsman’s time to try this as an experiment and it is be- 
lieved the system will prove useful in any drawing office. 
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MACHINERY AND TOOLS. 


A MONTHLY RECORD OF NEW APPLIANCES FOR THE SHOP. 


TWENTY-INCH ROCKFORD SHAPER. 

The Rockford Machine Tool Co., Rockford, Ill., whose 
16-inch crank shaper was illustrated in the New Tools column 
of the November, 1905, issue of Macurnery, have placed a 
20-inch shaper of similar design on the market. This is 
shown in the accompanying halftone. Among the special 
features of this make of shaper are a strongly reinforced col- 
umn, an improved vise in which the screw pulls the jaws 
together instead of pushing them, a high back gear ratio, and 


the use of high-carbon steel, ground to size, for all the shaft- ~ 


ing. The base is of pan construction for catching all the 
chips, dirt, etc, and has a forward extension for table sup- 


Twenty-inch Rockford Shaper. 


port. The feed rod adjusts 
itself to any height of the 
table and does not have to be 
changed when altering the 
vertical adjustment. The ac- 
tual length of the stroke is 
22 inches, the horizontal trav- 
-el of the table 25 inches, and 
the vertical adjustment of ta- 
ble 145g inches. The machine 
has a key-seating capacity of 
21% inches diameter, and the 
net weight of the machine 
‘and countershaft is 2,800 
pounds. Further details of 
this design will be found by 
referring to the description 
in the November issue, pre- 
viously mentioned. 


NORTON CAR-WHEEL 
GRINDER. 

The accompanying cuts 
‘show the general construction 
of a new car wheel grinding 
machine recently brought out 
by the Norton Grinding Co., 
Worcester, Mass. 

The car wheels with their 
axle are driven by a worm 
and wormwheel near the center of the machine. The worm- 
wheel is provided with a removable segment, and an open- 
ing is left in its journal in order to permit the axle to be 
placed in position. In order to eliminate the necessity of 
re-turning or re-grinding the journals and also for securing 
greater rigidity, the wheels revolve on their own journals. 
‘These rest at each end in half bearings of lumen bronze which 


Fig. 1. 


Fig. 2. End View of Norton Car Wheel Grinder. 


are hemispherical on the external surface, and rest in hemi- 
spherical pockets. This latter arrangement permits a slight 
adjustment for worn wheel journals. In order to make fur- 
ther allowance for variations due to wear in the journals, the 
bottom of the bronze bearing is cut away, leaving only a 
small circular bearing at each side, which wil! act practically ~ 


Rue 


‘Rear View of Norton Car Wheel Grinder. 


as a V-bearing. The journals are oiled automatically as they 
revolve by means of felt which is placed in the cut away por- 
tion of the bearing and saturated with oil. The stands carry- 
ing the bearings for the journals are movable in the longi- 
tudinal direction of the machine, thus being equally adapted 
for the support of axles with the journals inside or outside of 
the wheels. 
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The grinding wheels are 24 incnes diameter, with a 2%- 
inch face. They are mounted on wheel slides similar to 
those on regular grinding machines. The wheel slide is 
mounted on a slide moving parallel with the face of the car 
wheel, and this slide in turn is placed on a slide base which 
is pivoted to the bed of the machine, and permits the setting 
of the grinding wheel to the different angles required. 

The slide moving parallel with the car wheel face is pro- 
vided with automatic feed. It can also be moved for ghort 
distances by a handwheel. A special oiling arrangement is 
provided for this slide which will operate without attention 
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is accomplished by means of a lever between the wheels. The 
arrangement here permits, of course, the stopping of the worm 
wheel at the exact position, where, by means of removing the 
section referred to above, the axle can be put in place. 

The machine has provision for water, and the base is so de- 
signed that all water is conducted to a removable settling 
tank. The supply is kept in a large water tank in the foun- 
dation under the machine, whence the pump distributes 
it to the wheels. 

The overhead work is self-containing in order to permit a 
crane to pass over the machine for the purpose of placing 


HO CTT 


| 


is 
Be 


= 
= 
= 
tO] 
t] iE 
RY 
[U4 


aa 
(i Ty Dm 


© 
(Ct 
UU 
© 


WU DD 


3”Single Water-proof 
Belt 13’long 


4" Single Belt 11’3"Long 
a iT 7 0’8” . 
a 0/4" & 


a “é 
Two of each length 
required 


21g" Single 
Leather Belt 
11’ 9" long 


144” Single Water-proof 
Belt.15'114" Long 


duble Belb 


re 


(HU LS 


{\ 


Machinery. N.X 


Fig. 3. Plan and Elevation of Norton Car Wheel Grinder. 


for long periods. By means of clutches, one of which can be 
seen in the rear view of the machine, the slide can be moved, 
and by raising the handles shown in the same view near the 
water hose, the slide will be brought to stop automatically 
when in its extreme position toward the flange of the car 
wheel. This will prevent cutting into the car wheel flange 
after having thrown the clutch, provided the wheel was ad- 
justed properly in relation to the flange before throwing in 
the clutch. At the same time, the operator cannot stop the 
traverse feed in any other position than the one indicated by 
the automatic stop. 

The stopping and starting of the motion of the car wheels 


the carwheel axles in, and removing them from, their bear- 
ings. The machine is furnished belted as shown in the cuts, 
and can be driven either from the lineshafts or by a motor. 
The latter should be a 30-horsepower motor of constant speed, 
and is shown in place in Fig. 3. 

While car wheels have been ground in the past, the machines 
and devices used have been such as to produce far from ac- 
curate results. The present machine, however, is designed 
with the view of obtaining commercially accurate results, 
and will grind car wheels within a limit of 0.002 or 0.003 inch 
as far as roundness and concentricity is concerned. The ma- 
chine is particularly rigid and weighs 30,800 pounds. 
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GARVIN DIE-SLOTTING MACHINE. 

The Garvin Machine Co., Spring and Varick Sts., New York 
City, have rebuilt throughout from newly designed patterns 
the die-slotting machine which is one of the firm’s oldest prod- 
ucts. Among the changes introduced is the adoption of a 
solid extended type of knee similar to that used on the build- 
er’s line of milling machines. Hand wheels are provided to 
control the elevating and lowering of the knee and the in- 
and-out movements of the slide instead of the ball cranks 
formerly used, these wheels being provided with micrometer 
dials for reading the adjustments. Stops are also provided 
for the motion of the table and the slide. 

The handle for the rotary table is arranged to use dials for 
dividing purposes, but for small divisions and rapid work the 
table can be revolved by hand, using the lock pin device, which 
gives twelve divisions. The ram is driven from a cone pulley 
through a reducing gear and has a fixed stroke of 2% inches, 
which has been found suitable for the class of work generally 
performed on this machine; this allows a stronger pin con- 
struction than is possible when this part is made adjustable. 
The ram and the slide in which it is contained are adjust- 
able 5 degrees either side of the vertical, the setting being 
read from a graduated index. The tool block is of a special 
shape well suited for holding special tools. It swivels on a 


Garvin Die-slotting Machine. 


center suitably located to give the proper action, and is rocked 
by a cam on the lower end of the connecting rod which locks 
the slide on the downward stroke, and relieves the tool on the 
upward movement. This machine, which weighs 1,150 
pounds, is well adapted to the usual run of slotting, such as 
small straight or taper key seating, punch and die work, 
internal or external gear patterns, especially where draft is 
required; where intricate outlines have to be followed, the 
combination of the two cross motions and the rotary table 
provide means for doing almost any work of this character. 


GORTON DOUBLE DISK GRINDER. 


The Diamond Machine Co., Providence, R. I., who build 
the Gorton line of disk grinders, have recently added to that 
line the double disk machine shown in Figs. 1 and 2. The 
machine is built with two heads, one solid with the bed and 
the other mounted on the slide in such a way that the dis- 
tance between their faces is adjustable to suit different widths 
of work, which may thus be finished on both sides to accu- 
rate dimensions. 

This machine, which is known as the “6 K Gorton,” is regu- 
larly furnished with 18-inch steel disks. That on the right- 
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hand head is mounted on a spindle which can be given end 
motion by means of the handle at the extreme right of the 
machine. A micrometer stop is provided, reading to 0.001 
inch, thus permitting work to be duplicated within very nar- 
row limits. The bearings in which this spindle slides are 
especially designed to exclude all dirt and emery dust. Not 


Fig.1. Gorton Double Disk Grinder. 


only is this head adjustable lengthwise of the bed for posi- 
tion, but it may be swiveled as well for any angle up to 
10 degrees, so that tapering pieces may be ground as well 
as straight ones. When the removal of a large amount of 
stock is desired, emery rings, as shown on the floor at the 
right of the machine in Fig. 2, are used in place of the disks. 
Chucks for these rings are furnished at a slight extra cost. 
The work is supported between the wheels by a table. These | 
tables, of which a number are shown on the floor at the base 
of the machine in Fig. 1, are of varying widths to suit various 
sizes of work. The one at the extreme left is designed to hold 
thin circular pieces which may thus be finished on both sides 
at once. The bracket on which these tables are mounted, is 


Fig. 2. Gorton Double Disk Grinder used as a Single Head Grinder. 


swung about a pivot so as to move the work back and forth 
across the faces of the wheels. As shown in Fig. 2, the right- 
hand head may be moved out of the way or taken off entirely 
if desired, so, by using the adjustable table shown, the machine 
becomes for all practical purposes a single-head grinder of the 
usual type. Gages, studs, or jigs for holding irregular-shaped 
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pieces may be fastened to the tables, thus greatly extending 
the range and rapidity of action of the machine. 

The accessories furnished regularly with each machine are 
four 18-inch steel disks, six disk bolts and nuts, twelve as- 
sorted abrasive circles, one gallon of cement, one cementing 
press, three steel wrenches, four work tables, one adjustable 
table, one circular work table, and a double countershaft. 
The net weight with the accessories described above is 2,000 
pounds. The machine will also be furnished with pedals in 
addition to the handles for operating the feeding movements 
when desired. 

NINETY-INCH NILES 600-TON HYDRAULIC WHEEL 

PRESS. 

The increase in weight of locomotives. within the past few 
years has made changes necessary in railway repair shop 
equipment. This applies particularly to the hydraulic wheel 
press. Until very recently a hydraulic wheel press of more 
than 400 tons capacity had not been known, the usual equip- 
ment being of 300 tons capacity. Consequently many railway 
shops had found great difficulty in removing large locomotive 
drivers from their axles, especially in the case of steel centers 
with the tires in place. A wheel center forced on with a 
pressure of say 150 tons grips the axle with a greatly in- 
creased force when the tire has been shrunk in place. Often 
with the old equipment it has been necessary to remove the 
tires or to drill the hub in order to start the wheel center. 

The accompanying illustration shows a 600-ton hydraulic 
wheel press recently placed on the market by the Niles-Bement- 
Pond Co. of New York. The distancé between the ram and 
the resistance post is 8 feet 3 inches. The resistance post 
and the cylinder (which is one piece with its column) are 
steel castings. The outside diameter of the cylinder is 27 
inches. Four tension bars are used to connect the two col- 
umns, and the resistance post is so arranged that its weight 
is entirely carried on the base-plate. The base-plate on which 
the press is mounted serves only to carry the weight, there 
being no stress transmitted to it since all pressure is taken 
by the tension bars. The cylinder is bored and lined with 
copper, expanded into place and burnished. The piston is 
packed with a cup leather in the usual form; it is counter- 
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Ninety-inch Niles 600-ton Hydraulic Wheel Press. 


weighted for quick return when the release valve is opened. 
A safety valve is provided which can be set to open at any de- 
sired pressure and is protected from tampering by a lock box. 
The pressure gage is graduated for tons of pressure and for 
pounds per square inch on the ram. The water tank is bolted 
to the post under the cylinder and takes the discharge and 
supplies the pump. The pump has three cylinders, the pis- 
tons of which are driven by a three-throw crankshaft and a 
12%4-horsepower motor is employed to operate it. The height 
between the tension bars is 90 inches and the machine will 
take wheels 84 inches in diameter on the tread. 


THE OWEN NO. 2A UNIVERSAL MILLING MACHINE. 
In re-designing their No. 2 universal milling machine to 
make it more suitable for use in taking heavy cuts with high 
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duty steel, the Owen Machine Tool Co., of Springfield, Ohio, 
have added a number of improvements in mechanical detail. 
The telescopic shaft in the feed motion has been entirely 
dispensed with, the connection between the spindle and the 
feed screw on the table being entirely effected by positive 
gearing and splined shafts, no chain even being used between 
the spindle and the feed box. The rapid change gear mech- 
anism used employs spur gears and straight steel clutches 
entirely, allowing the feed mechanism to be changed at all 
times when the machine is in motion without injuring it or 
any of the working parts. Thirty-two changes are obtained; 
four changes are controlled by the handle shown under the 
large back gear at the rear of the column; four are obtained 
in the gear box at the side of the knee controlled by a similar 


Owen No. 2A Universal Milling Machine. 


handle, while another lever on the knee gives still another 
change, making in all. 4x4x2, or 32 changes. The ratio of 
feeds is arranged in geometrical progression. 

The table has been given double bearing surfaces, the gears, 
spindles and arbors are made of forged steel, and the front 
spindle bearing in particular has been given great strength. 
All of these conditions tend to make the machine more rigid 
and suitable for the most severe service the too!s used are 
capable of giving it. The knee of the machine has also been 
redesigned so as to effect a proper distribution of the ma- 
terial, which, with the increased weight given it, makes an 
exceedingly stiff construction at this point. 


CYLINDER RING GRINDER. 

The Graham Mfg. Co., Providence, R. I., have designed a 
grinding machine for finishing piston rings according to the 
method invented by Mr. Warren Chambers, of Toronto, On- 
tario. A description of this method was given in the April 
issue of MacHINERY (page 413 of the Engineering Edition). 
It will be remembered that with this machine the piston ring 
is dropped into a container of the same inside diameter as the 
cylinder in which it is to be used. The ring is shown in 
place in the container in the line cut Fig. 1, being represented 
by the heavy black area. The ring is revolved slowly by a 
projecting pin on the rotating dog in the center. Through an 
opening in the side of the container the face of the 
emery wheel is brought to bear on the outer surface of the 
ring which is here exposed to the action of the wheel. The 
great advantage of this system is that the ring is finished 
under exactly the same conditions that obtain when it is in 
place in the cylinder. With any other known method oi fin- 
ishing the periphery the ring will be found not to follow 
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Fig. 1. Diagram of Action of Cylinder Ring Grinder. 


exactly the contour of the cylinder, and hand fitting will be 
necessary if an accurate bearing is desired. For a further 
discussion of this subject the reader is referred to the article 
in our April issue. 

Figs. 2 and 3 show the arrangement of the machine as de- 
signed by the Graham Mfg. Co. On the vertical column of the 
machine is mounted a head with a spindle carrying a cup em- 
ery wheel, whose edge is presented to the work in the manner 
shown in Fig.1. From a small pulley at the rear of this spin- 


Fig. 2. General View of Cylinder Ring Grinder. 


dle a belt is led to a large pulley at the base, which drives, 
through suitable gearing, the vertical shaft under the work 
holder. This vertical shaft, which drives the revolving dog, 
is furnished with universal joints as shown, in order that its 
upper end may freely follow the movement of the slide which 
carries the work. This slide may be fed in toward the wheel 
or brought back from it by means of the handwheel shown. 
The top of the slide is provided with T-slots for holding the 


Fig. 3 Head and Table of Cylinder Ring Grinder. 
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various containers required for piston rings of different diame- 
ters. The rotation of the work may be stopped or started by 
means of the handle at the base of the machine. 


SHERMAN EMERY WHEEL DRESSER. 

An emery wheel dresser of new design, made by the Sher- 
man Mfg. Co., Detroit, Mich, is shown herewith. The cutters, 
owing to the arrangement of the corrugations, always remain 
sharp until they are worn entirely away. Their life is length- 
ened by making them of a high grade of tempered tool steel. 
Each cutter is given a different number of corrugations, thus 


e Sherman Emery Wheel Dresser. 


preventing them from “nesting” together and at the same 
time giving each cutter a different cutting edge. They are 
mounted on a bushing which revolves on a spindle, thus 
giving a better journal than is the case in dressers so designed 
that the disks revolve directly on the pin. Hardened concave 
washers are inserted between the cutters and the sides of the 
handle to prevent wear at this point. 


THE MURCHEY IMPROVED TAPPING MACHINE. 

The tapping machine shown in the accompanying halftone 
is built by‘ the Murchey Machine & Tool Co., 33 to 37 H. 
Atwater St., Detroit, Mich. The machine consists essentially 
of a rigid cast-iron column supporting a vertical tapping spin- 
dle, with the necessary pulleys and gearing for driving it. It 
is especially designed for the rapid production of steam and 
gas pipe fittings, as well as for special work. Simplicity, 
strength, driving power and convenience of operation have 
been considered in designing it. 


One of the most important of the improvements introduced 
in this machine is the means provided for transmitting rotary | 


motion from the bevel 
gear to the _ tapping 
spindle. As will be seen 
from the cut, this is ac- 
complished by a collar 
clamped to the upper 
end of the spindle and 
carrying two arms on 
which rollers are piv- 
oted. These rollers 
travel on a surface pro- 
vided for them on a 
casting clamped to the 
upper face of the bevel 
gear. The rotary mo- 
tion is thus transmitted 
from the bevel gear | 
through the casting to 
the rollers and the arm 
to which they are piv: 
oted, which is in turn 
fast to the spindle. It 
will be noted that the 
bearing surface of the 
casting for the rollers 
is not vertical, but is inclined at an angle. 
solute ease of action in feeding a tap into the work, no matter 
how great a pressure may be needed to rotate it; this result 
cannot be obtained with the usual sliding key. 

The table shown has a lateral and transverse adjustment 
which quickly and accurately centers the tap in a cored hole. 
This machine is not reversed to back the tap out, being pro- 
vided with one of the builders’ automatic collapsing taps, 
which have an adjustable stop arranged to come in contact 
with the sliding head which expands the chasers, and also 
causes the tap to collapse when it has reached the proper 
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depth. When desired, this machine will be furnished with a 
lead screw which may be made to fit any pitch of thread to 
suit requirements; it can also be fitted with a lever feed, 
hand feed, or power feed with automatic stop, according to 
requirements. The back gears and cone pulleys provided give 
eight spindle feeds. The machine shown has a range for tap- 
ping from %' inch to 4 inches diameter inclusive. The build- 
ers are prepared to furnish special chucks for gripping fianges 
or fittings, and can furnish tapping machines for all sizes up 
to 12 inches diameter. Any suitable style of table can be 
furnished. 


BEMIS & CALL STEEL NUT WRENCH. 

The H. T. Bemis & Call Co., Springfield, Mass., have added 
to their line of wrenches the new design shown in the ac- 
companying cut. The head bar and shank are made in a one- 
piece steel forging. The nut gives great gripping power to 
the jaws since as it has bolts or nuts which have the corners 
rounded off the whole hand can be applied for tightening the 
jaws of the wrench. Ordinary adjustments can be made with 


Bemis & Call Steel Nut Wrench. 


the thumb and finger. A special feature of this tool is the 
construction of the handle. It is made of steel and is forced 
onto the wrench under great pressure, then securely riveted 
in place. Being oval in form, it fits the hand and does not 
lame it in using a8 a straight handle will. It is adapted for 
use where the wooden handle wrench will not answer, as it 
cannot be injured by water, steam or heat. 


* *e * 


A study of certain toys and mechanical devices put on the 
market to entertain or puzzle an audience is often of value to 
the mechanical designer. New applications of old principles 
are met with which may be profitably used to simplify a 
mechanism or to effect motions that would be difficult to se- 
cure otherwise. Suppose for example that it were desired to 
rotate a vane inside of a hermetically sealed case. If it were 
required that no opening be made through the side of the 
case the rotation of the vane would present seemingly impossi- 
ble difficulties if the case were made of iron. The use of iron 
would, of course, prevent the use of magnetism so that about 
the only substitute for direct mechanical movement would 
seem eliminated but there still remains the possibility of 
using certain vibrations which, if properly applied, would 
rotate a light running vane under the conditions named with 
no mechanical connection whatever save that of the case it- 
self. To illustrate, a little toy is sold by the street fakers 
ealled ‘“Maz-zaz-zas,’ which is very mystifying in its action. 
It consists simply of a 1%4 inch square stick about 8 inches 
long having a nail driven in the end on which is suspended 
a light tin strip perfectly balanced and free to rotate. One 
corner of the stick is notched. The operator holds the stick 
in one hand while he rubs the notches with a match or tooth- 
pick, meanwhile pressing against one side of the stick with 
his moving thumb. The result. is that the tin vane rotates 
rapidly in one direction. Now, if the pressure of the thumb 
is removed and pressure is applied by the forefinger on the 
opposite side of the stick the vane will commence rotating in 
the opposite direction. The explanation apparently is that 
the vibrations induced by the rubbing of the match together 
with the pressure of the thumb on the side of the stick causes 
the end of the stick to vibrate in a minute circular path which 
motion is communicated to the vane causing it to rotate. 
That these peculiar vibrations can be duplicated mechanically 
there is no doubt, hence the possibility of producing rotary 
movement of a vane in a hermetically sealed case with no 
mechanical connection thereto, save that of the case itself. 

* * * 


The fifth annual conventiun of the National Machine Too] 
Builders’ Association will be held in New York, Oct. 9 and 10. 
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INDUSTRIAL NOTES FROM GERMANY. 


Firry YEARS ANNIVERSARY OF THE SOCIETY OF GERMAN ENGT- 
NEERS.—On June 11, 12 and 138, the Society of German Engi- 
neers held their 47th general annual meeting at Berlin and 
combined therewith the fiftieth anniversary of the society. 
Engineering societies from all parts of the world had sent 
representatives to express their hearty wishes. The American 
Society of Civil Engineers was represented for its members 
by Professor K. E. Hilgard of Zurich, who addressed some 
hearty words to the assembly. He referred to the Interna- 
tional Engineering Congress of 1893 in Chicago as one of, the 
most important meetings between German and American €n- 
gineers. Both before and ever since this date American engi- 
neers have reaped much benefit from German science, German 
research and German skill. He then welcomed in the name 
of the American Society of Civil Engineers and all other 
American engineering societies all German engineers coming 
to the United States, and expressed the hope that the friendly 
relations between German and American engineers might 
always increase to the benefit of humanity. He closed with 
a vivat, crescat, floreat for the Society of German Engineers. 

In course of the following days various interesting papers 
were read, of which we will only mention those of Professor 
Riedler-Berlin: ‘On the Development of Steam Turbines amd 
their Importance at the Present Day” (a critical review on 
the various existing types of steam turbines, Zeitschrift des 
Vereines deutscher Ingenieure, 1906, Nos. 31, 32); Mr. O. 
Lasche: “The Construction of Steam Turbines by the Allge- 
meine Hlektrizitatsgesellschaft in Berlin” (details on the var- 
ious types, modes of construction, etc. Zeitschrift des Vereines 
deutscher Ingenieure, 1906, No. 33); Professor A. Rateau, 
Paris: “On the Rateau Steam Turbine (details on the Rateau 
steam turbine and the Rateau exhaust steam accumulator, 
Zeitschrift des Vereines deutscher Ingenieure, 1906, Nos. 37, 
38). 


EXPERIENCES AND TESTS WITH HIGH-SPEED DRILLS IN RAIL- 
way WorKSHOPS.—By Government Works Manager Seiler, 
Berlin. The author expresses his surprise that high-speed 
tools, which have been extensively introduced in private in- 
dustries, have not found the same reception in government 
workshops. His purpose is to show the advantage the use of 
such tools, and particularly high-speed drills in government 
railway workshops will afford. The reason why high-speed 
tools have not been successfully introduced in railways works 
he ascribes to the fact that the tools are generally made at 
the works themselves, where in consequence of the forging 
heat and owing to the lack of suitable tempering furnaces a 
great deal of hardness of the high-speed steel is again lost. 

In order to prove the actual advantages of such high-speed 
steels he made various tests with high-speed steels from dif- 
ferent manufacturers, which, however, with the exception of 
the Phoenix steel of Bleckmann in Steiermark were neither 
very successful nor satisfactory. Of this steel drills both 
pressed and drop-forged were employed, the latter, however, 
proving to be an entire failure, as they were much too soft. 
The results of the trials with pressed drills made of Phenix 
steel are given in the following table: 


INU OTS anette ee hets Gio. ne ete Al. 2 3 4 
Revolutions per minute.. 103 165 200 200 
Diameter of drill... 5... 2: 3/8 5/8 3/4 3/4 
Material drilled ......... Cast-iron Tool steel 

brake-shoes. 
Duration of test, seconds. 220 170 485 250 
Depth of hole, inches.... 33/8 3 3/8 8 8 
Speed of feed ........... 15/16 11/4 ie ele bh /16 
Remarks) socks csicineie-cerecs Drills not drill began 
weakened, to break 


but belt slipped. 


A drill made of ordinary steel, being subjected to the same 
tests was blunted after only a few revolutions. 

The tests with the other steels were not all satisfactory for 
reason of inferior quality of the steels; occasionally also the 
machines on which the tests were made were not strong 
enough, or the power at disposal not great enough to allow 
of obtaining the full capacity of the tools. This also might 
frequently be the reason why customers complain of not hav- 
ing been able to obtain full satisfaction with the steel. 


out at edge. 
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At a later series of tests the author was able to obtain a 
feed of up to 3 inches with a %-inch drill running at 260 R. 
P. M. in wrought iron, the test being, however, terminated by 
the tool splitting up. Such splitting of the drills he ascribes 
to the feed limit being exceeded and fears steel manufactur- 
ers frequently claim too high capacities for their high-speed 
steels only to beat competition— Glaser, 1906, Vol. 59, No. 
2, 4. 

MACHINE Toot TRADE IN GEeRMANY.—Extraordinary activity 
exists among German manufacturers of machinery and ma- 
chine tools. Various great iron works, ship-yards and other 
establishments are increasing their plants; also, the export 
trade to Russia is not so bad as might be expected under the 
present conditions. Great hopes are, however, entertained as 
to the expected increase of trade, when Russia calms down at 
last. Germany exported to Russia from March to June, 1906, 
machine tools to the amount of 8,350 pounds. This figure is 
very low compared with the figures of 1905-1903, viz.: 92,000, 
72,000, 64,000 pounds respectively; or even compared with the 
export in January and February, 1906, viz.: 30,000 pounds, the 
figure is low. The reason is the increased duty on machine 
tools imported into Russia. 

TooL-HOLDER.—A new high-speed cutting tool-holder has been 
patented by Messrs. Mummenhoff & Stegemann of Bochum. 
The holder is made of very tough forged steel in the form of 
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Mummenhoff & Stegemann Inserted Cutter Boring Tool. 


a cutting tool and encloses the cutter proper so entirely that 
the latter appears to be welded into the holder. The cutter 
has a rack-line set of teeth on its side into which engage the 
corresponding teeth of a taper lock-pin. As the cutter is 
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closely and entirely enclosed by the holder the heat produced 
by cutting will readily pass over into the holder. On the cut- 
ter wearing down it can be advanced tooth by tooth. 
INTERNATIONAL Motor CAr SuHow, Berlin, Autumn, 1906.— 
A fine new building has been erected in the Hardenbergstrasse 
along the Berlin Zoological Gardens, intended to serve as hall 
for periodical exhibitions, etc. It will be inaugurated on 
November 1, 1906, on occasion of the festival opening of the 
Autumn Motor Car Show, 1906. This show has been arranged 
to last from November 1 to November 12, thereby enabling 
exhibitors to visit the London and Paris shows following. 
Emperor William II., who like his brother, Prince Henry, has 
a lively interest in motoring, has promised to be present at 
the opening. 13,000 m* covered, and 2,000 m* uncovered area 
is at disposal for exhibition purposes in these new premises. 
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The well known machine tool works of Ernst Schiess of Diis- 
seldorf, have been converted into a limited company. The 
principally concerned are the Deutsche Bank and the bank- 
ing firm, C. G. Trinkhaus of Diisseldorf. The capital of the 
new firm amounts to 5,500,000 marks, of which 3,500,000 marks 
will be invested in shares. 


Benz & Co. Rheinische Gasmotorenfabrik, Aktiengesell- 
schaft, Mannheim, are intending to extend their works, there- 
by meeting a long-felt want. No definite decision has as yet 
been made as to the site of the new premises. 


Messrs. Thyssen & Co., of Miihlheim o/Ruhr (Germany), 
have purchased about five acres of land in addition to the 
area already covered by their works. They intend to take up 
the manufacture of locomotives as a specialty. ) 


Concordia Elektrizitéts A-G. Cologne-on-Rhine (Germany) : 
Under this name a new concern has been established with the 
purpose of erecting electric power stations and plants. 


Berlin, September 15, 1906. D. 
* * * 
OBITUARY. 


William H. Owen, formerly president of the Owen Machine 
Tool Co., Springfield, Ohio, died at his home in that city Aug- 
ust 31. 


James A. Burden, the well-known ironmaster and inventor 
of Troy, N. Y., died at his New York home September 23. He 
was born in 1833 and was the son of Henry Burden, the in- 
ventor of the horseshoe machine. 


William F. Kennedy, who is said to be the inventor of the 
base burner radiator stove with shake and dump grate com: 
monly used for heating rooms, died a few months ago in 
Providence, R. I., at the age of 82. 

* * * 
PERSONAL. , 

Erik Oberg, for the past three years draftsman jin the 
small tool department, Pratt & Whitney Co., Hartford, Conn.. 
has joined the editorial force of MACHINERY. 


A. L. De Leeuw is engineering the new plant to be erected 
by the Cincinnati Milling Machine Co. at Oakley, Ohio, a sub- 
urb of Cincinnati. 

Mr. and Mrs. Amos Whitney celebrated their golden wed- 


ding September 8 at their residence, No. 568 Farmington 
Ave., Hartford, Conn. 


Arthur W. Cole leaves the University of Maine to act as 
instructor of steam engineering for the coming year at Pur- 
due University, Lafayette, Ind. 


Mr. M. Koyemann, the representative for Northern Europe 
of the Jones & Lamson Machine Co., the Fellows Gear Shaper 
Co., and other American manufacturers, is in this country and 
expects to stay until the latter part of October. 


T. E. Barker, for ten years with the Miehle Printing Press 
& Mfg. Co., Chicago, Ill., in various executive positions, has 
resigned to accept the position of superintendent with the 
America Co., hardware specialty manufacturers, Momence, 
Ill. 


Edward R. Markham, 66 Dana St., Cambridge, Mass., a 
well-known contributor to MACHINERY, is now giving up. part 
of his time to consulting engineering practice, making a spe- 
cialty of advice on hardening, tempering and annealing steel, 
and general shop work. 


Thomas M. Brown has taken charge of the machinery 
department of the William Skinner Shipbuilding & Drydock 
Co., of Baltimore, Md. Mr. Brown had been identified with 
the machinery trade for many years, but for the past two and 
a half years was in another line of business. His friends will 
be pleased to learn of his return to his former work. 


Wm. A. Bole, for many years superintendent and works 
manager of the Westinghouse Machine Co., East Pittsburg, 
Pa., has been made consulting engineer of that company, 
and vice-president and general manager of the Westinghouse 
Consolidated Foundries Co. This concern, located at Trafford 
City, about five miles from East Pittsburg, will do all the 
foundry business of both the Westinghouse Machine Co. and 
the Westinghouse Hlectric & Mfg. Co. 
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FIRE EXTINGUISHER FOR MARINE COAL BUNKERS. 

One of the most difficult things to combat on board ship is 
fire in the coal bunkers. Bituminous coal containing iron 
pyrites is likely to become on fire by “spontaneous” genera- 
tion of heat sufficient to cause ignition. When fire is discoy- 
ered in stored coal the common impulse is to fight it by pour- 
ing streams of water upon it but this is generally ineffective. 
A smouldering fire at the bottom of a coal pile forms a mass 
of coke around it which will not permit the entrance of water 
in sufficient quantity to drown out the fire, but the heat will 
change the water to steam and then to water gas which if 
confined in close places like the hold of a ship is likely to 
form explosive mixtures. Prof. Vivian B. Lewes suggests that 
a valuable and effective fire fighting apparatus for coal bunk- 
ers would be carbon dioxide stored in strong steel cylinders 
provided with a fusible plug. Carbon dioxide compressed to 
liquid state requires a pressure of 1,700 pounds per square 
inch, and when it expands it produces intense cold, and is also 
a non-supporter of combustion. In case of fire in the vicinity 
of one of these cylinders the combustion would be stopped by 
the reduction of temperature as well as the absence of oxygen. 
One hundred cubic feet of carbon dioxide can be condensed in 
a liquid state in a steel cylinder having a capacity of about 7 
cubic feet. A ton of average coal contains about 12 cubic 
feet air space so that one of these cylinders should be put in 
for every 8 tons of coal in order that the carbon dioxide gas 
would be sufficient to displace all the air within the coal mass. 

* * * 


FRESH FROM THE PRESS. 


THE Machine Tool Pocket List formerly published by Angus Ballard 
Co. has been purchased by the Geo. H. Gibson Co., Park Row Building, 
New York. The size of the publication will be increased from 3% x 6 
inches to 4 x 9 inches. The buyers’ finding list of machine tools and 
supplies will be made still more complete and definite. Brief articles 
of interest to manufacturers of machinery will also be added and the 
list will be combined with Manufactwring, a journal published by the 
Geo. H. Gibson Co., which describes and lists important patents and 
other industrial opportunities. 


THE McConway & TorLmy Co., Pittsburg, Pa., have recently issued 
a new edition of the ‘“‘Car Interchangeable Manual,” covering all de- 
cisions of the Arbitration Committee from November, 1888, up to 
and including case No. 703 of May, 1906. ‘They are making a general 
distribution of this book to railway car men, but any who have 
not received a copy may obtain it free of charge on request. The 
McConway & Torley Co. have also issued a pamphlet entitled ‘‘Ready 
Reference Tables,” designed particularly for car men, and they now 
have in press a new edition of ‘‘Catechism of M. C. B. Rules.” Any 
or all of these books will be sent to railway men free of charge. 


CATECHISM ON PRODUCER GAS. By Samuel W. Wyer. 42 pages, 4% x 
6% inches. 3 cuts. Published’ by the McGraw Publishing Co., 
New York. Price, $1.00 net. 

This timely little book is gotten up in the familiar catechism style 
popular for instilling elementary knowledge on engineering subjects. 
It contains a considerable amount of information on producer gas, its 
manufactire, the apparatus employed, ete. The subject is one which 
is rapidly becoming more and more important. The gas producer plant 
and the gas engine are quite likely to displace the steam power plant, 
wherever economy is a prime requisite. As a primer or introduction 
to the subject, this little work can be recommended. 


WIRING A House. By Herbert Pratt. 21 pages. 5% x 8 inches. 6 
cuts. Published by the Derry-Collard Co., New York. Price, 25 
cents. 

This little book is No. 6 of a series of practical papers published 
by the Derry-Collard Co.. and is written by one who has had much 
experience in the planning of wiring and the actual wiring of houses 
and other buildings. It is chiefly devoted to the wiring of houses 
already built which, of course, is a much more serious job than the 
wiring-of new houses. The necessary calculations for obtaining the 
sizes of wire are given and other practical information which should 
be useful to those contemplating the doing of such work. 


HpLPFUL HINTS FoR HARDENING SrEEL. By Jos. W. Bennett. 83 pages 
3144x5 inches, 12 cuts. Published by the author at New Britain, 
Conn. Price $1.00. i j : 

The author has had thirty-five years’ experience in hardening and 
tempering tool steel and should, therefore, be in a position to give 
some good practical hints to other workers of tool steel. A number of 
the hints given could easily be worth many times the cost of the book 
to some steel workers. Following are a few of them: How to anneal 
steel containing hard and soft spots; how to harden blanking dies; 
how to harden a drill jig or reamer bushing to prevent shrinking ; 
how to harden spring collets; how to prevent taps from shortening 
in the lead, ete. The author includes a coupon in each book which 
entitles the purchaser to the privilege of asking questions from time to 
time concerning hardening and temnering steel, a feature that doubt- 
less will be appreciated by some purchasers. 


amb AMERICAN STEEL WorKER, by FE. R. Markham. 366 pages, 
4 546 x7%. 163 cuts. Published by the Derry-Collard Co., New 
York, Price, $2.50. 
This is the second edition of Mr. Markham’s excellent work on the 
working, hardening and tempering of the various kinds and grades of 
steel. It is doubtless the best practical work on the subject for the 
smith, toolmaker and general mechanic. (The second edition has been 
improved in a number of ways. It is printed on thinner paper, mak- 
ing the volume more compact, and an appendix of 24 pages has been 
added on high-speed steel. An excellent feature of this work which 
cannot be too highly commended is a copious index of contents, this 
part covering 28 pages. ‘The value of a complete index to a work of 
this kind can scarcely be over-estimated for its chief value lies as 
much, perhaps, in being a work of reference, as for the general infor- 
mation to be obtained by one reading, and the index is an important 
time-saver. Pee me 
BSIGNS OF SMALL DyNAMOS AND Motors. By Ceci . Poole. § 
ay ae 6 x 9 inches, 231 cuts. Published by the McGraw Publish- 
ing Co., New York. Price. $2.00 net. 
This book is designed for the amateurs and others who desire to 
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build small electrical motors. Most of its chapters were originally 
articles published in the American Electrician. 'The book gives direc- 
tions, with sketches, for building a 1-6 horse-power motor with drum 
armature and with ring armature and the same designs for 4 and % 
horse-power ; also for 1 horse-power bi-polar motor and four-polar mo- 
tor with drum armature; 2 horse-power four-polar motor with two- 
path drum armature; direct current 110 volt motor; three horse- 
power launch motor, etc. The designs and sketches have, we believe, 
been verified by actual construction, so that they are, for the most part, 
reliable guides for the amateur builder, Perhaps one of the best 
ways of getting the elements of electrical science well grounded is to 
construct some simple electrical apparatus like examples shown in this 
work and to sueh this book should appeal. 


BRAZING AND SoLpprine. By James F. Hobart. 33 pages, 5% x 8 
inches. 16 cuts. Published by the Derry-Collard Co., New York. 
Bound in paper. Price, 25 cents. 

This little book is No. 5 of a series of practical papers, and it 
should meet with general approval, being on a subject on which 
there is more or less general demand for “pointers.” It treats of 
soldering, hard and soft, that is, brazing with spelter and soldering 
with the-tin and lead solders. The author has had much practical 
experience in this class of work and he has illustrated the text with 
sketches which show plainly the various tool and methods employed. 
Hard soldering, or brazing, is one of the most useful methods of 
making sound joints, and next to welding, is the strongest. But, 
unlike welding, it is applicable to a considerable class of metals either 
similar or dissimilar; as, for example, brass to brass, or brass to 
iron, and so on. In the chapter on soldering various forms of solder- 
ing bits are illustrated and the correct method for taking solder 
from a bar. We have no doubt that amateur users of a soldering 
kit can learn a number of useful hints by reading this little work. 


COMPLETH HDXAMINATION QUESTIONS AND ANSWERS FOR MARINE AND 
STATIONARY ENGINEERS, by Calvin F. Swingle. 3867 pages, 
44% x6% inches, 212, cuts. Published by Frederick J. Drake & 
Co., Chicago, Ill. 

As indicated by the title this book is of the familiar and popular 
catechism type in which questions are proposed and answered in a 
Succeeding paragraph. This form of technical literature appeals to 
the firemen, engineers, and those who are required to pass an exam- 
ination in order to obtain a license. It formulates the question and 
a presumably accurate answer thereto in a way which is concise and 
to the point. The book in review appears to be a fair example of 
this class. It covers a considerable range and must necessarily be 
more or less superficial when the available space is considered. It 
touches on steam, heat, combustion, fuel, boilers, boiler construction, 
boiler settings and appurtenances, boiler operation, types of engines, 
condensers, pumps, sea-water, auxiliary machinery and fittings, the 
indicator, principles of the indicator, the steam turbine, ete. The cuts 
are a collection of wood cuts, zine etchings, and halftones, and are in 
many cases of a totally disproportionate size to the page and subject. 
The book, on the whole, is one that will doubtless be of considerable 
benefit to the class for which it is designed. 

HANDBOOK OF MATHEMATICS. By J. Claudel. Translated and edited 
by Otis A. Kenyon. 70S pages 6 x 9 inches, 422 figures. Published 
by the McGraw Publishing Co., N. ¥. Price, $3.50 net. 

The original of this book is a French work intended for engineers 
and engineering students and the translation is from the seventh 
Trench edition. It is intended primarily as a reference book, but it is 
also well adapted for home study. The translator says in the preface: 
“The use of text books for reference by the busy man is discouraging. 
For example, if he wishes to solve an integral which is not given in 
the table he naturally refers to his text book on integral calculus, 
spending several hours studying, and then finds that his trouble is far- 
ther back, most likely in algebra. The chances are that due to lack 
of time he will give up and declare that he has forgotten his calculus.” 
In the preparation of this work the trouble mentioned has been antici- 
pated by the very frequent use of cross references, completely inter- 
connecting all parts of the book. The book is divided into six parts, as 
follows: Arithmetic, Algebra, Geometry, Trigonometry, Analytic Geom- 
etry, and Elements of Calculus. From a somewhat superficial exam- 
ination of the work it appears to be one that almost any engineer 
would be glad to have on his book shelves to occasionally refresh his 
knowledge of mathematics. It is well gotten up, the type being large 
and clear, formulas distinctive, and the tables well arranged. 


TECHNICAL DicTIoNARy, Vol. 1. By K. Deinhardt and A. Schlomann. 
403 pages, 4 x 7 inches; illustrated. Published by the McGraw 
Publishing Co., New York. Price, $2.00 net. 

The scheme of this dictionary, which is to be published in eleven 
volumes and in six languages, is to present (if possible) a sketch of 
the thing named in the middle of the page and to give its name in 
English, German, French, Russian, Italian and Spanish, in parallel 
columns one at each side. The dictionary presents three distinct fea- 
tures: 1, index; 2, systematic arrangement of matter; 3, alphabetical 
index of words. For example, in the division Screws and Screw Bolts, 
the first sketch shows a helical line around a cylinder. This is defined 
in the six languages, then follow “angle of inclination, “pitch,” ‘‘heli- 
coidal surface,” ‘‘thread of screw,” ‘‘the screw has @# threads per inch,” 
“screw-thread,” ete. It is, of course, obvious that certain ideas cannot 
be represented by sketches, so that each definition does not necessarily 
have a sketch to accompany it. The general arrangement of the work 
makes its use very convenient. Vol. 1 is on the elements of ma- 
chinery and the tools most frequently used in metal and wood-working. 
Among the machine elements are listed Screws and Bolts; Keys, Rivets, 
Axles and Shafts, Trunnions, Bearings, Lubricators, Couplings, Gear- 
ing, Friction Wheels, Belting, Chain Transmission, Rollers, Ratchet- 
gearing, etc. Under the general head of tools we have Vises, Tongs, 
Anvils, Hammers, Chisels, Files, Scrapers, Drills, Milling Cutters, ete. 
The scheme of illustrating each machine part, ete., by means of 
sketches, which is a universal language understood by all, makes the 
work one of great general value and one to be commended to the needs 
of those having to make technical translations. 

THE DESIGN AND CONSTRUCTION OF CAMS. By Chas. F. Smith, 
Frederick A, Halsey and others. 70 pages, 9 x 12 inches. 62 
C350 Published by the Hill Publishing Co., New York. Price, 

This book is largely a reprint of the articles on cams that have 
appeared in the American Machinist during the last year or two, 
and which undoubtedly constitute one of the best treatments of the 
subject to date. Mr. Smith, the principal author, has been connected 
with the construction of machinery involving the use of cams for 
twenty-five years, and naturally he hag made the study of cams a 
specialty. When it is known that he has designed machines con- 
taining as many as twenty cams, all of which were laid out and 
keyseated from drawings and assembled without change, working in 
entire harmony, it must be admitted that his system is one that gives 
correct results. The book by chapters is as follows: Classification 
of Cams in Order or Work; the Machine from which the Illustra- 
tions are Drawn (being a wire chain-making machine) ; the Opera- 
tion of the Chain-Making Machine; Charting the Movements: Laying 
out an Actual Face Cam. Making the Former and Milling the Cam: 
Laying Out and Making-Periphery Cams: Raised Pathway, Yoke and 
Conical Cams: Cams for Prescribed Movements; Repeated and Return 
Movement Cams; Charts with a Separate Base Line for Each Cam, 
Abbreviated Charts, Extreme Angles, Locating Kevways: the Double- 


‘Cam System of the Monotype; Cam Movements Obtained from Base 


Curves Other Than the Circle; the Location of Lever Fulecrums for 


112 


Face Cams; Minute Adjustment of Cam Lever Movements; Grinding 
Cams. The size of the page (9 x 12 inches) permits the use of large 
drawings, but even with this size page it has been necessary to intro- 
duce one folding chart, being the cam chart of the chain-making 
machine. Altogether, we can recommend the book as being a first- 
class work on a technical subject in general little understood. 


NEW TRADE LITERATURE. 


FITCHBURG -MACHINE WorKS, Fitchburg, Mass. Supplementary 
booklet on the Lo-swing Lathe, giving some details about the machine 
and instructions for its operation. 

ATLAS ENGINE WorKS, Indianapolis, Ind. Bulletin No. 132 de- 
scribing medium speed automatic four-valve engines and their various 
parts and giving tables of specifications for the different classes, 

CROCKER-WHEELER Co., Ampere, N. J. Bulletins 66 and 67, taking 
for their subjects Form I-F Variable Speed Motors and W Motors for 
Rolling Mills, respectively. The usual description, illustrations and 
tables of specifications are included. 

MobERN Toon Co., Erie, Pa. Catalogue describing and illustrating 
their various tools—chucks, tapping attachments, dies, grinders, ete. 
Tables of U. S. Standard bolts and nuts, drills for U. 8. S., V., and 
Whitworth thread and decimal equivalents of nominal sizes of drills 
are also included. 

THY BickFrorpD Dritt & Toon Co., Cincinnati, Ohio. Radial Drill 
catalogue for 1906. MHalftone illustrations show the complete line 
of radial drills and descriptions of the various parts and general 
specifications for the different styles complete the data. 

Newton MacHinp Toot Works, Inc., Philadelphia, Pa. Catalogue 
No. 44—Keyseat Milling Machines, illustrates and describes the two 
sizes of this machine, and enlarged illustrations make clear the 
method of operation. A special machine for locomotive axles is 
shown and a new design of machine used for heavier and longer shafts 
is also illustrated. 

QUINCY, MANCHESTHR SarGuNT Co., 114 Liberty Street, New York 
City, have issued a new catalogue with adjustable leather cover 
fastened by screws, by means of which new leaves may be inserted 
as they are issued. The book contains illustrations and brief de- 
scriptions of the standard tools of the company, attention being 
called to the more important points only. 

THE P. L. ApBny Co., Kalamazoo, Mich. Circular describing 
emergency accident cabinets for individuals, shops or stores and 
manufacturing plants. The $7.00 size. designed for the manufactur- 
ing plant, comprises an emergency outfit, for accidents, that no shop 
should be without, as its presence may often save loss of life or seri- 
Cie coped arn tee due to an accident not being properly attended to 
in time. 

NATIONAL ASSOCIATION OF MANUFACTURERS, 170 Broadway. Pro- 
ceedings of the 11th annual convention, 1906, held at New York, May 
14-16. The proceedings are given in full, including addresses of wel- 
come, committee reports, etc. The proceedings are well worth study 
by those interested in discussions of the labor problem, strikes, metric 
system, railroad rate legislation and general commercial problems af- 
fecting manufacturers and their products. 


ASSOCIATION OF LICENSED AUTOMOBILE MANUFACTURERS,. New 
York. Bulletin No. 18, containing standard for hexagon head screws, 
castle and plain nuts adopted by the Association of Licensed Automo- 
bile Manufacturers. It has been found that the Sellers, or U. S. 
Standard screws, do not meet the requirements of automobile con- 
struction satisfactorily, the pitches being too coarse. Tables showing 
the dimensions, pitches, etc., will be given in a later issue, 

J. H. Wacennorst & Co., Youngstown, Ohio. Leaflet giving In 
concise form a description of the electric blueprinting machine manu- 
factured by them; also testimonials from satisfied customers. The 
leaflet includes prices for various sizes of the machine. An im- 
portant feature is the roller curtain which makes the placing of a 
tracing and sensitized paper an easily-accomplished operation. It 
also permits the printing to be examined at any time without the 
danger of disarranging the relative position of the tracing and paper. 

THR GISHOLT MACHINE Co., Madison, Wis. Leafiet descriptive of 
the Gisholt turret lathe equipment for railroad shops showing tools 
designed for finishing crossheads, eccentrics, pistons and bull-rings. 
This equipment is of particular interest because it was thought, not 
long ago, that turret lathes could not be used economically on such 
parts on account of the comparatively small number made at one 
time. This equipment, however, is of such simplicity of construction 
that it is quickly set up and used economically on a few pieces as well 
as on a large number. 

THe Board OF TRADE, of Columbus, Ohio, has issued an attractively 
illustrated pamphlet on Columbus, showing the principal buildings, 
streets, manufacturing industries, ete. It tells of the advantages of 
Columbus for manufacturing industries and as a place of residence. 
Situated in central Ohio, a radius of 500 miles reaches all the prin- 
cipal parts of Eastern United States, thus indicating that the city 
is located in a strategic position as regards the distribution of pro- 
ducts throughout this part of the country. A map graphically illus- 
trates this fact. 

JosmEPH Dixon CrucIBLH Co., Jersey City, N. J. General catalogue 
giving description and illustrations of ‘the principal graphite produc- 
tions of the company. Prices are not included but are given in the 
form of a special price list, which will be sent free upon request. 
“Graphite Lubricants” is a booklet setting forth the important facts 
together with the prices of Dixon’s lubricating graphites and graphite 
lubricants. A little pamphlet on Dixon’s Graphite Brushes describes 
the use of same and gives the results of tests made upon these brushes 
by Prof. Albert F. Ganz of Stevens Institute. 

DrRExXHL INSTITUTE, Philadelphia. Pa. Circular offering the fol- 
lowing classes in engineering subjects during the coming season: 
1, Engineering Drawing; 2, Mechanics and Heat; 3, Blements of 
Chemistry ; 4, Hngineering Hlectricity ; 5, Advanced Engineering Elec- 
tricity ; 6, Strength of Materials and Machine Design: 7, Advanced 
Strength of Materials and Machine Design; 8, Thermodynamics and 
Steam Engineering; 9, Plane Surveying: 10, Advanced Surveying. 
Although stated separately, the foregoing subjects may be grouped 
in courses in electrical, mechanical or civil engineering, the exact 
combinations being dependent upon individual needs. 

Guo. V. CRESSON Co., Philadelphia. Pa. Catalogue of cast iron 
pulleys. The three standard types of pulleys—whole, parting, and 
clamp-hub—and special pulleys made for use on electrical machines 
are described and illustrated. In the back of the catalogue is given 
a report of the tests made.by R. C. Carpenter, of Cornell University, 
to determine the efficiency of the para-pneumatic pulley as compared 
with the smooth-faced pulley. The results show a decided superiority 
of the para-pneumatic pulley over the common, plain pulley in trans- 
mitting power for the same width of belt and under the same condi- 
tions of loading. The tables accompanying the tests give full details 
of data and results. 

CuHas. H. Brestry & Co., Chicago, Ill. Catalogue of Besley spiral 
disk grinders, Besley band grinders and polishing machines, Helmet 
spiral circles, etc. Attention is called to four new machines. these 
being No. 11, for patternmaking and light metal grinding; No. 12, 
for heavy metal grinding; No. 14, with lever feed: and No. 6, model 
1906, double disk grinder. A feature of the catalogue is the tables 
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of Helmet spiral paper circles numbered for various materials, such 
as cast iron, brass, soft steel, hard steel, malleable iron, general 
grinding, hard rubber, wood, etc. About 12 numbers of abrasive 
are available for each of the various classes of substances. The 
numbers mostly used are identified by bold-faced type. Books con- 
taining sample sections of the various grades of abrasive disks used 
are supplied to dealers for the convenience of customers in selection. 
_ THE WESTERN TUBE Co., Kewanee, Ill. Pamphlet describing “high 
duty” metal, a new bronze mixture which shows a loss of. tensile 
strength when subjected to a temperature of 407 degrees F. of only 
0.6 per cent. This metal has been developed after an extensive series 
of tests of known bronze mixtures. The best of these, the United 
States Government mixture, consisting of 88 parts copper, 10 tin, and 
2 of zine, was found to be as little affected by high temperature as 
any developed heretofore. The decrease in strength at 407 degrees F. 
was a drop of 9 per cent from the cold tensile strength of 33,633 
pounds per square inch. “High duty’? metal, however, shows a 
strength of 31,627 pounds per square inch at 407 degrees F. as 
against 30,675 pounds for United States Government metal.. Its wear- 
ing qualities are good and the alloy is tough, thus resisting shock 
due to water-hammer, ete. 


MANUFACTURERS’ NOTES. 


EBERHARDT Bros. MAcHINEn Co., Newark, N. J., are building an 
addition to their assembling room which will enable them to handle 
about double the present output. : 

Burkp MACHINERY Co., of Cleveland, Ohio, manufacturers of oil 
furnaces and bench machinery, have recently moved to their new 
factory, corner Perkins Avenue and 35th Street. 

THH Morsp CHAIN Co., formerly of Trumansburg, N. Y., have 
moved their general offices and shops to Ithaca, N. Y., where a new 
plant of the best modern construction has been erected. 

THE AkMSTRONG Bros. Toot Co., Chicago, Ill., have installed ad- 
ditional machinery so as to keep up with their orders and get some 
finished stock ahead. The sales of Armstrong cutting-off and grind- 
ing machines are increasing steadily. ’ 

Cuas. H. Busty & Co., 15 South Clinton Street, Chicago, Ill., will 
exhibit their Besley Spiral Grooved Steel Disc Grinder and their Helmet 
Spiral Paper and Cloth Circles at the Olympia, London, England, Ex- 
position to be beld from September 15 to October 17, 1906. 

THb CLEVELAND Twist DriLu Co., Cleveland, Ohio, have recently 
completed an addition to their factory that will enable them to in- 
crease their capacity 25 per cent. They have also built a new power 
De containing a 1,250 H. P. engine and 1,600 H. P. in new 

oilers. 

THE Jacoss Mra. Co., of Hartford, Conn., makers of the Jacob im- 
proved drill chucks, have been forced to move into a larger and more 
convenient factory. They are installing additional. machinery and 
hope in the near future to be able to take care of their rapidly-in- 
creasing business, ‘ 

J. H. Wacpenynorst & Co., Youngstown, Ohio, report the following 
recent sales of electric blue printers: Hugene Dietzgen Co., New York ; 
Wisconsin Telephone Co., Milwaukee, Wis.; Calumet & Hecla Mining 
Co.; Carnegie Steel Co.; Swift & Co., Chicago, Ill.; the A. O. Smith 
Co., Milwaukee, Wis. 

THn Lyon M®TALLIC Mra. Co., formerly of Chicago, Ill., are now 
located at Aurora, Il]l., where they have erected a large factory, PvE 
ing them a.capacity of over four times the old plant. They will 
manufacture on a large scale lockers, steel tool boxes, tote pans, oil 
cans, steel shelving, portable tool racks and all kinds of metal ma- 
chine shop furnishings. 

ARMSTRONG Bros. Toot Co., “The Tool Holder People’ of Chicago, 
have just shipped two orders received recently from the Isthmian Canal 
Commission, aggregating almost one thousand Armstrong tool-holders, 
many heavy sizes being included. They have also received recently an 
order for universal ratchets for use in the Canal Zone. Many smaller 
shipments have preceded these later orders. 

THR New HrA Mee. Co., Kalamazoo, Mich., manufacturers of me- 
tallic phosphoro (phosphor tin improved), white bronze, babbitt metals 
and special alloys, are now occupying their new quarters at the corner 
of Cobb Avenue and the S. H. Branch of the Michigan Central Rail- 
road, and are thoroughly equipped and prepared to take care of any 
quantity of business in their line. 

JOHN MAcGrEGoR formerly superintendent of the Pope Manufactur- 
ing Co., Hartford, Conn., is now manager of MacGregor’s Engineering 
and Employment Agency, Springfield, Mass. This is a newly organized 
concern developed on the basis of an old agency whicn was bought out. 
It is the intention to conduct a first-class agency for employment by 
men who have been “through the mill” and know something of the 
actual requirements of employers and who are personally able to judge 
of the abilities of employees. 

THH GOLDSCHMIDT THERMIT Co., 43-49 Exchange Place, New York, 
are about to vacate their present manufacturing premises at 17! 
Christopher St., New York, as they are insufficient for their largely in- 
creasing business. They have bought ground at the corner of Cor- 
neilson and Bishop Sts., Jersey City, N. J., and have there erected a 
large factory building 75 x 165 feet. This location is within easy 
reach of their down-town offices. They intend removing the manu- 
facturing plant from its present location to the new plant on or 
about October ist. ; 

THbp CARBORUNDUM Co., Niagara Falls, N. Y., have started building 
a large branch plant in Germany. They are the sole American manu- 
facturers of carborundum in the various forms used for grinding 
purposes and the demands of their Huropean trade make the establish- 
ment of branch works of carborundum on the continent an absolute 
necessity. The German company has been formed under the title of 
“Deutsche Carborundum Werke, G. m. b. h.,” and is located at 
Reisholz, a manufacturing suburb of Dusseldorf-on-the-Rhine. The 
new works, which will embody all the latest and improved’ ma- 
chinery for the manufacture of abrasive materials, is expected to be 
in operation about January 1, 1907. 

THD INTERNATIONAL CORRESPONDENCE SCHOOLS, Scranton, Pa., will 
celebrate the fifteenth anniversary of the schools at Scranton, Pa., 
October 16. The schools were started by Mr. Thomas J. Foster, then 
editor of a newspaper in Shenandoah, Pa. He introduced a method 
of teaching through the mails by means of special home study text 
books and a system of direction and correction of student's work, 
the object of which was to enable the coal miners of Pennsylvania 
to pass the required examination for mine foremen. It was little 
dreamed that this was the beginning of a new educational system 
which would eventually tarn the whole world into a vast school 
rocm and offer the mcans by which men in almost every trade or 
occupation could improve their education and consequently their 
money-earning power. The school now has 200 courses of instruc- 
tion. covering almost every branch of the well-known trades and 
professions. Up to the present time 85,000 students have either 
completed the course for which they enrolled or a substantial por- 
tion thereof; 225,000 other students have completed the study of 
mathematical, physical and drawing subjects. These figures seem 
the more impressive when it is known that the largest number of 
students graduated by any one American school is 28,000, this being 
the record of Harvard University, an institution more than 200 years 
old. 
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THE LEHIGH VALLEY RAILROAD SHOPS, SAYRE, PA. 


The principal repair shops of the Lehigh Valley Railroad 
are at Sayre, Pa. As at present constituted, the locomotive 
and car repair shops cover nearly 55 acres, and the layout is 
shown in Fig. 5. The buildings belonging to that part of 
the plant known as “the new shop,”? built in 1904, are the 
power house, main locomotive shop, blacksmith stores, scrap 
dock and various other small buildings in the immediate 
vicinity. 


Beneath the gallery are located the various gangs for doing 
special work, including those working on the air brakes, spring 
rigging, brake rigging, rod and motion work, steam pipes, and 
painters, tinsmiths, and pipe fitters. The toolroom is located 
under the gallery. 

The various shops and bays are served by thirteen electric 
traveling cranes located as follows: One 120-ton crane in the 
east erecting bay; one 120-ton crane in the west erecting bay; 


Fig. 1. View from Gallery of the East Machine Shop, showing North End of Bay. 


The boiler shop and locomotive shop with which this brief 
description has principally to deal are under the same roof 
and are of large size, being 360 feet wide and 750 feet long. 
The boiler shop occupies a space 120x360 feet at the south 
end of the building, a view of one part of which is shown in 
Fig. 11. The main locomotive shop has a floor space 360 x 630 
feet and a gallery of 36 x 630 feet, where are located the heat- 
ers, lavatories, toilets, locker rooms, belt room, etc. The loco- 
motive shop is divided into two main departments, known 
as the east and west shops, respectively. Both are of the 
transverse track type and have accommodations for forty-eight 
engines, which number may be increased to fifty-two by util- 
izing, when necessary, the two main cross tracks. The shop is 
in all essentials a double shop, there being on each side an 
erecting shop, covered yard, and machine shop, with a gallery 
in the center. 


one 15-ton crane in the east erecting bay; one 15-ton crane 
in the west erecting bay; two 15-ton cranes in the east covered 
yard; two 15-ton cranes in the west covered yard; two 15-ton 
cranes in the east machine shop; two 12-ton cranes in the 
west machine shop; and one 30-ton crane in the boiler shop 
for the gap riveter. 

Figs. 1 and 2 show general views in the east machine shop 
and are taken from the gallery near the middle of the shop. 
The row of locomotive pits on the side are shown in the back- 
ground in each case. The views shown in Figs. 3 and 4 give 
an idea of the length of the shop; Fig. 3 is taken on the 
ground level in the west machine shop, showing nearly the 
full length. ; 

The floors are built of 2-inch hemlock plank laid diagonally 
on 5x 8-inch timbers, which latter are imbedded in concrete 
in a natural gravel bed. Over the plank is laid T-inch maple 
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flooring 3 inches wide. The floors are laid first and then the 
outline of the various machine foundations are in most cases 
cut out by a portable saw with an electric motor. This ma- 
chine is illustrated in Fig. 13 and is one of the greatest labor- 
savers for the purpose devised that can well be imagined. 
It consists essentially of an electric motor mounted on a 
frame which is pivoted on top of a four-wheel truck. The 
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Fig.3. View of nearly the Entire Length of the West Machine Shop Bay, 
looking South. 


motor is belted to a saw and a hand-wheel is provided by 
which the frame carrying the motor and saw can be tilted 
so as to cut into the flooring. The wheels are.guided into tem- 
porary trucks while sawing and the feed motion is by hand. 
While the plan of laying the floor over this immense area 
without breaks and then cutting out the places for the ma- 
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chines may seem at first thought like a rather wasteful pro- 
cess, it was the most practical method to follow in this case, 
and perhaps was the most economical from all points of view. 
The laying of the flooring was, of course, greatly simplified 
by having no machine foundations to work upon, and with 
the portable machine the cutting out to the exact shape re- 
quired was a very simple and expeditious process. The saw 
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Fig. 4. View from South End of East Erecting Shop Bay. 


cuts through wood, nails and concrete with cheerful indis- 
crimination and did in a comparatively few hours what would 
have been a tremendous job if performed by hand labor. 
It was really necessary to lay the flooring first, as in many 
cases the floor plans of the machines could not be obtained 
at the time the floor had to be laid. 
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THE DESIGNING OF A LOCOMOTIVE.—18. 


THE TRUCKS. 


GEO. L. FOWLER and CARL J, MELLIN, 


The truck is an essentially American characteristic of the 
locomotive. For many years European locomotives, especially 
those used in freight service, were built without any truck, 
and the guiding of the engine was done by the flanges of the 
front pair of wheels. In this country, however, the truck has 
always been used upon road engines and has been considered 
an essential detail in their safe and satisfactory operation. 

Broadly speaking, the engine truck proper, or the one lo- 
cated at the front end, may be divided into two classes, the two- 
and four-wheeled types. The four-wheeled truck is the one 
that has been universally used on locomotives intended for 
passenger service, while the two-wheeled has been applied to 
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truck to hold it down, and cause it to keep the rails upon the 
sharpest curves to be encountered, and thus prevent the flanges 
of the wheels from climbing the rail and causing a derailment 
when called upon to guide the direction of motion of the 
machine from a straight line to a curve and through the 
latter. 

In the case of the consolidation engine under consideration, 
as well as upon those of the mogul class, the two-wheeled pony 
or Bissel truck is used. 

The plan of framing this type of truck is shown in Fig. 86 
and the details of the working parts in Fig. 87. From these 
drawings, as well as from a comparison with Fig. 82, it will be 
seen that the truck is pivoted at the center between the wheels. 
As this would not hold them in place on the rails, but would 
allow them to swing into a position approximately longitudi- 
nal to the track, if any obstruction were to check the motion. 
of one, a radius bar, A, is added that reaches to a point be- 


Fig.8. Ninety-inch Quartering Machine. 


freight engines, or those that are used, for the most part, in 
freight service, with an occasional assignment to passenger 
work. The exclusion of the two-wheeled truck from engines 
designed for passenger service has been due to the necessity 
of using a large boiler and so increasing the total weight of 
the engine beyond the requirements of adhesion represented 
by the tractive power that it was desired to develop. Under 
these circumstances the extra weight, beyond that needed for 
adhesion, could be carried on four wheels to better advantage 
than on two. As for safety, there is no difference of opinion 
that the two-wheeled truck is quite up to all the demands of 
the most exacting service. 

In the designing of the trucks there is little else to be done 
than to secure ample strength to carry the load imposed 
and arrange for axles and boxes of sufficient bearing surface 
to do the work required without heating. At the same time 
care must be taken that sufficient weight is put upon the 
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Fig. 9. Motor-driven 36-inch Planer in Foreground. 


neath the engine, where it is pivoted on the center point. This 
point is carried back far enough to insure stability of the 
wheels upon the rails, and, at the same time, permit of suf- 
ficient side motion to allow the truck to swing out of line 
with the center of the engine when entering and passing over 
a curve. 

The formula used for calculating the length of the radius 
bar is as follows: 

AXB 


J SS IS 
an sAl ES 


(75) 


in which 

R=the length of the radius bar; 

A =the total wheel-base for consolidation and’ mogul loco- 
motives; in 7 

B=the distance from the front driving wheel to the truck 
wheel. 
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In the case of the consolidation locomotive under consider- 
ation, A= 314 inches and B=124 inches. The formula (75) 
therefore becomes: 

38,936 


438 


This, then, may be taken as the distance from the pivotal 
point of the radius bar to the center of the truck axle, which 
in this case is made 6 feet 3%, inches for constructional 
reasons. 

As the radius bar has no load to sustain and the only stress 
to which it is subjected is that of holding the wheels on the 
track, it is usually made of a flat bar of steel about 5 inches 
by 1% inch laid flat and stiffened by round braces rising 
diagonally from the foot of the pedestals and bolted to the 
horizontal portion of the bar itself at a convenient distance 
back of the truck frame. 


4 Pecos X< 0.85 = 75.56 inches. 
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Fig.10. Large Bending Rolls. 


4 Macnieley, NK 


Fig.12. Use of Air Tools Drilling Holes for Hub Liner Studs and Milling 
- Keyways for Eccentrics. 

The design of frame, as shown in Fig. 87, may be taken as 
typical of that in use upon mogul and consolidation locomo- 
tives in the United States, and is of an exceedingly simple 
construction. 

The weight of the front end of the engine is carried on 
the center plate, and this in turn is suspended by the center 
plate hangers from the transoms that reach across from side 
to side. These hangers are spread a small amount at the bot- 
tom so as to increase the tendency of the truck to return to 
the central position when coming back to a straight line from 
a curve. As the center plate and the pivot pin of the radius 
bar are normally located in the center line of the truck, it 
would be merely an extension of the rigid wheel base if no 
lateral flexibility were given to the wheels. It is this lateral 
flexibility, and the pull on the center plate by the hangers that 
tends to guide the front of the engine out of a straight line 
and around a curve. 
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In the case of the truck under consideration, the frame is 
carried by two helical springs. at each side, and these, in 
turn, rest on seats attached to yokes that set on top of the 
axle boxes. 

We have already noted that the weight on the truck of this 
engine is to be about 21,000 pounds, or 10,500 pounds on each 
wheel. In order to carry this load an axle 6 inches in diame- 
ter is provided with a journal 9% inches long. This gives a 
load of about 177 pounds per square inch of projected area, 
or somewhat less than the 180 pounds that was allowed for 
the driving axles of freight locomotives. 

The ordinary four-wheeled front truck of locomotives used 
on the eight-wheeled, ten-wheeled and Atlantic types calls for 
little or no calculation that is of value other than the deter- 
mination of the strength of the equalizing bars from which 
the semi-elliptic springs, upon which the frame rests, are sus- 
pended. The front end of the engine rests, through a center 
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Fig.13. Portable Routing Saw for Cutting Out Floors for Machine 
Foundations. 

plate on the saddle, upon the center plate of the truck. In the 
particular track, illustrated in Fig. 88, the center plate is sus- 
pended from the transoms by hangers in the same manner as 
in the case of the pony truck for the consolidation locomotive. 
There is a difference in the form of the hangers, however, in 
that, in this case, the hangers have two bearings at the top, 
arranged so that the two on either side act as inclined hang- 
ers, and yet remain parallel to each other and this tends to 
keep the center plate in a horizontal position. 

In the calculations of the weight to be given to this Atlantic 
type locomotive, the total is 168,000 pounds, of which 80,000 
pounds are upon the driving wheels. Of the balance, about 
48,000 pounds will be upon the front truck and 40,000 pounds 
upon the rear. This puts a load of 12,000 pounds on each of 
the four forward wheels, with which a 5%4-inch axle is used 
having journals 12 inches long. This gives a pressure of some- 
what less than 170 pounds per square inch of projected area, 
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Fig. 88. Four-wheeled Forward Truck for Atlantic Locomotive 


when allowance is made for the weight of the wheels, or about 
the amount allowable on the driving journals of a passenger 
locomotive. The wheel base of these four-wheeled trucks aver- 
ages from 6 feet to 6 feet 6 inches. This is a matter that is 
subject to change due to local conditions, such as the diameter 
and arrangement of the cylinders, the position of the forward 
pair of drivers, the proportion of weight that is to be carried 
on the truck, and other items for which no rule can be laid 


down, and for which the designer must depend upon his own 
experience and knowledge of the fitness of things. 

The rear truck of the Atlantic locomotive is of special de- 
sign and varies with the builder. This type of locomotive has 
led to several designs of trucks for this point, most of which 
have been patented by the locomotive builders or individuals 
connected with the railroad service. 

It is essential that the wheels should have a lateral flexi- 
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bility of movement, as in the case of the pony truck of a con- 
solidation locomotive, in order that the virtual length of the 
rigid wheel base may be kept down to the actual length, or the 
distance between the driving wheel centers. It is also desir- 
able that the center line of the axle shall remain as near 
radial to the curve of the truck as possible. 

The trucks used in this place are designed with such an end 
in view. 

As in the case of the cther trucks, no formulas can be given 
for the determination of the dimensions of the several parts, 
other than the ordinary ones in use for beams and similar 
structures. 

In the truck, illustrated in Fig. 89, the axle is 8 inches 
in diameter with a journal 14 inches long. As this has to 
carry a load of approximately 20,000 pounds at each end the 
load per square inch of projected area is less than the 170 
pounds allowable on passenger driving axles when due allow- 
ance is made for the weight of the wheels. 
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estals are, of course, rigid transversely with the main frame 
of the engine and carry the push bars B, that bear against 
followers that are set in castings that move laterally with the 
boxes. Any movement of the latter, in either direction, com- 
presses the intermediate spring, which thus has a constant 
tendency to restore the truck to its central position. 

It will thus be seen that very little of a guiding nature can 
be said regarding the designing of the trucks that are to be 
used under American locomotives. The general design of the 
pony and the four-wheeled truck has been established by such 
long usage that it is no longer a subject for discussion. De- 
tails are being constantly varied to meet the changing de- 
mands of weight, proportions and service, but with no essen- 
tial change in the main features of the designs. 

With the rear truck of the Atlantic, Pacific and Prairie 
types of locomotives, the case is somewhat different. These 
locomotives have not been in service long enough to have set- 
tled down to an established basis of construction in detail 
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Fig. 89. Radial Trailing Truck for Atlantic Locomotive. 


The axle is, of course, straight; but the boxes, instead of 
having their wearing surfaces parallel to its center line, are 
set in pedestal jaws that are cut at an angle and on a radius 
of 6 feet. 

Hence, the transverse: movement of the wheels is the same 
as though they were swinging through the arc of a circle 
whose center is at the center of curvature of the faces of the 
pedestals. This holds the wheels at an approximation to a 
truly radial position, but not exactly. 

The swing of the overhang of the engine beyond the rigid 
wheel base throws these wheels out of center and the return 
of the frame to its central position on a straight track would 
restore the normal condition of things, but assistance is ren- 
dered.in overcoming the resistance of the boxes to this move- 
ment by a centering spring placed beneath the axle. The ped- 


and it will probably be a number of years before this will 
be done. Meanwhile the general principle of the freedom of 
lateral movement for the wheels, with the approximation to 
the maintenance of a radial position for the axle has been 
accepted and acted upon, and beyond this the truck may be 
said to be in a process of development, though the engines 
to which it is applicable may be considered as among the stan- 
dards of American railroad practice. 
* * * 

The New York Times says that Edison has at last perfected 
his famous storage battery; also that it wearies the imagina- 
tion to speculate on what this means for the world. It also 
wearies the world to think how many times it has been “‘per- 
fected.” It is to be hoped that this “perfection” means that 
the public will soon be able to realize its advantages. 
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ISTHMIAN CANAL COMMISSION LOCOMOTIVES. 

The accompanying half-tones show two mogul locomo- 
tives of which 120 have been ordered by the Isthmian Canal 
Commission for the Panama Canal construction. The loco- 
motive shown in Fig. 1, road No. 205, has 19 x 24-inch cylin- 
ders, 48-inch drivers, and a total weight of 130,500 pounds. 
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2,029 square feet, in the tubes. The boiler pressure is 180 
pounds per square inch for both types. The gage is 5 feet. 
These locomotives are of the ordinary mogul or 2-6-0 type 
and about the only peculiar feature of design worthy of note 
is unusually long and low tenders. The tenders are so de- 
signed to avoid any danger of their “turning turtle’ because 


Fig.1. Isthmian Canal Commission Locomotive No. 205. 


Fig. 2. 


Isthmian Canal Commission Locomotive No. 608. 
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Fig. 3. Isthmian Canal Commission Lococomotive. General Dimensions, 19x24-inch Cylinder Class, 


The tractive power is 27,650 pounds; the weight on drivers is 
114,000 pounds. Of this type 100 were ordered. 

Fig. 2 shows a somewhat heavier design, road No. 603, the 
total weight being 147,500 pounds. The cylinder dimensions 
are 20x26 inches, the drivers 63 inches, and the tractive 
power is 25,250 pounds; the total weight on the drivers is 
127,500. The total heating surface is 2,203 square feet, of 
which 174 square feet is in the firebox and the remainder 


of the uneven and rough road bed over which they will or- 
dinarily have to run. 
* * * 

The New York Central R. R. and its traffic manager, Mr. 
Frederick L. Pomeroy, have been found guilty of rebating on 
their freight rates in favor of the sugar trust, and October 19 
Judge Holt fined the company $108,000 and Mr. Pomeroy $6,000 
for the offense. 
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SPECIAL TOOLS FOR DRILLING HOLES IN TIME 
AND PERCUSSION FUSES AND 
FIRING RINGS. 


WwW. R. BOWEBS. 


. The accompanying cuts show some special jigs for drilling 
holes in fuse components. In this class of work there are 
two important features, firstly, the holes have to be very ac- 
curate both as to size and position and, secondly, interchange- 
able work has to be turned out at the lowest possible cost. 
It is essential that the degree of accuracy should be very high, 
as the whole result of the firing of both large and small guns 
depends upon the correct working of the fuse attached to the 
projectile. A defective fuse would probably not only fail to 
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plosion until the gun is fired. It is, of course, necessary that 
the hole is of proper diameter and depth. The fuse body is 
dropped into the jig as shown in the sectional view, and lo- 
cated on the center bolt.as shown. The center bolt is drilled, 
hardened and lapped, and acts as a position stop, and as a 
guide for the drill when drilling the flat bottomed hole. The 
jig is provided with a movable plate and a screw plunger, 
which are removed from the jig to allow the fuse to be put in 
and taken out. The screw only requires about one turn to 
fasten the fuse in position. The jig is also provided with two 
extracting levers which are necessary to extract the fuse after 
drilling, owing to the close fit of the fuse in the jig. The 
three holes are all of different dimensions, and as two drills 
are used for the flat-bottomed hole, the work is done on a 
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Fig. 2. Jig for Drilling Angular Holes in Percussion Fuse. 


act at its destination, but would be liable to explode the shell 
either before it left the gun, or at so short a distance away 
from it that the operators themselves would be in danger of 
annihilation or the gun itself damaged to such an extent 
as to be of no further use. There is, therefore, a grave re- 
sponsibility resting upon those engaged in the manufacture of 
this class of work. Fig. 1 is a plan, elevation and sectional 
view of a jig for drilling three holes in a percussion fuse, and 
as will be seen in the section showing the depth gage in posi- 
tion, one hole passes right through the wall and for a short 
distance into the other side of the fuse, forming a flat bot- 
tomed recess which acts as a locking chamber for a centri- 
fugal bolt which renders it entirely safe from premature ex- 
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Fig. 3. Gage for Testing Angular Holes. 


four-spindle drill press and all holes drilled at one setting, 
which ensures accuracy and speed. When the first hole is 
drilled a safety peg is pushed in to guard against any chance 
of the work moving during the drilling of the other holes. 
The method of gaging the flat-bottomed and most important 
hole will be readily understood from the cut. The plunger a 
is pressed down, pushing the plunger b forward, and if the 
hole igs not of correct depth, it is immediately detected by 
the limit step on the body of the gage. If the hole is not at 
its correct distance from the bottom of the bore, which is very 
important, it is impossible for the plunger 0b to enter. 

Fig. 2 shows a jig for drilling five holes in the stem of a 


time and percussion fuse at an angle of 75 degrees to the cen- 
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terline. The fuse body B is pushed into the jig from the front 
end and located by the position peg D, which serves the dou- 
ble purpose of locating the five holes in their proper position, 
and of preventing the fuse from turning during the drilling 
operation. The tightening bolt H is then screwed on the stem 


of the fuse and in conjunction with the position peg D holds 
One of the five bushings in the 
The bushings are hardened and 


the work perfectly secure. 
jig is shown in section. 


Fig. 4. Jig for Drilling Angular Hole in Percussion Fuse. 


lapped, and are purposely made long, because when the drill 
breaks through the walls of the fuse body, it has to travel on 
a considerable distance to drill a half-round groove along the 
flat-bottomed cavity of the fuse stem. It is therefore desir- 
able to have a good bearing to keep the drill up to the work. 
The method of gaging this operation is shown in Fig. 3. The 
gage is pushed on the fuse stem and has a position peg which 
fits a hole in the fuse; by the aid of two wire gages, the angle 
as well as the diameter of the holes are gaged. 
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very severe test. In my experience (and I have been engaged 
in this class of work for years), I have never seen a jig 
which did better or quicker work than this one, and to those 
not engaged in this class of work, these special operations 
may be very interesting. 

Fig. 6 shows a way of getting over what looks at first as a 
rather difficult job which had to be done in the shortest pos- 
sible time, and without the aid of any expensive special ma- 
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Fig. 5. Gage for Testing 
Angular Hole. 


chinery. The cut shows a firing ring for a time and percus- 
sion fuse fixed in position to have a hole drilled from its bore 
outwards at an angle of 81 degrees into the firing channel on 
the face of the ring. As the ring could not be drilled from the 
outside, I discarded any idea of using a drilling machine and 
jig for the purpose. I decided to use a screw machine with 
cross slide, and had a small fixture made to carry a train of 
gears to be driven from the countershaft above. I made the 
drill the axle for the smallest of the gears in the train, and 
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Flg. 6. Method of Drilling Firing Rings. 


Fig. 4 shows another jig for drilling a hole in a time and 
percussion fuse at 25 degrees angle, and of a given depth to 
meet another hole running parallel to the axis of the fuse. 

The fuse body is dropped into the jig and on to a position 
peg as shown, this being all that is required to keep the work 
in position. The drill bushing is mounted in a square plate 
B, which is held in position by the four upright standards H 
and provided with a stud entering the inside of the fuse body. 
The method of gaging the angle is shown in Fig. 5 and is a 


by fixing a drum on the countershaft the belt was enabled 
to travel backward and forward and to follow the movement 
of the cross slide. The hole to be drilled was 0.157 inch diam- 
eter + 0.002 inch. The drilling fixture had to be nicely fitted 
up and wearing parts hardened and ground to prevent back- 
lash or poorly fitting surfaces. The fixture was mounted in 
one of the holes in the turret as shown in the cut. The holder 
for the firing ring was an angle plate bolted to the cross slide 
at the angle required, viz., 81 degrees. The firing ring being 
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cone shaped on the outside, I had the plate A, Fig. 7, made 
with a hole bored out to drop over and slide on to the ring, 
and a packing piece B, Fig. 7, to drop on and take up the 
space that the plate A required to slide back to clear the ring. 
This saved a lot of time inasmuch as it obviated the neces- 


sity of a lot of screwing up and unscrewing every time a: 


ring was drilled. With these plates one half turn of the 
wing nuts was sufficient to loosen the plates so that the fin- 
ished firing ring could be removed. When the firing ring was 
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Fig. '7. Detail of Holding Device for Drilling Firing Rings. 


fixed into position the operator had simply to move the cross 
slide back to its stop with his left hand, and, holding it there 
while he moved the turret slide forward to its stop with hits 
right hand, he again moved the cross slide forward, bringing 
the work toward the drill until it reached its forward stop. 
He then simply reversed the movements and the job was done. 

The countershaft was operated with the foot so that the drill 
was not running while change of work was going on, which 
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Fig. 8. Gage for Testing Hole in Firing Ring. 


obviated a lot of unnecessary wear. The work came out with 
‘the greatest accuracy, the fixture gave no trouble, and one 
operator was able to drill 3,000 of these firing rings per day 
with comfort. Fig. 8 shows the method of gaging the angle 
of the hole, and it will be seen that if the work was not cor- 
rect, the gage would very soon find it out. The diameter of 
the hole was gaged with a hook gage with maximum and mini- 
mum diameters on respective ends. 


RAILWAY MACHINERY. 


123 


TRACING, LETTERING AND MOUNTING.—3. 
I. G. BAYLEY. 
Mounting. 

Mounting Tracing Paper.—Tracings likely to be in hand a 
long time should be mounted to the drawing board, for sev- 
eral reasons. They will be protected from getting torn and 
will not shift on account of the sudden change of tempera- 
ture of the room which may take place; they can also be 
cleaned more safely than if held by a few tacks. 

The paper should be cut large enough to allow for sticking 
the edges to the board and should it be intended to color the 
tracing with liquid colors, twice the allowance should be made 
as the paper will be cut after the tracing is made, and 
mounted the second time. 

The drawing to be traced should be laid down square with 
the board, perfectly flat and level, then thoroughly dusted 
down to remove all obstructions, as these cannot be removed 
after the tracing paper is mounted. 

A long, flat straightedge with a couple of weights for each 
end is needed. Having cut the paper, dampen it slightly with 
a wet sponge, going over it very evenly and working quickly, 
so that it may be attached to the board before quite dry. The 
damp side must be up. The straightedge is placed an inch 
outside of the cutting-off line and the weights put on, one at 
each end. Turn up the edge of the tracing paper as shown 
in Fig. 22 and apply the mucilage or paste brush, pressing the 
edge down firmly with a straight-edged ruler or paper knife. 
The opposite side of the tracing paper is treated in the same 
way, and then the two remaining sides, care being taken to 
stretch the paper carefully by pulling the edge of the paper 
gently with the tips of the fingers, before the weights are 
put on the straightedge. 

Any superfluous water may be removed with a blotter. The 
whole operation, as before stated, should be done very quickly, 
as in a warm room the paper soon dries. 

Mounting Paper for Coloring.—Should there be any wash 
coloring to be done after the tracing is made, it is usually 
done on the back. The tracing is therefore taken up, cutting 
close to the pasted edge, so as to leave as much margin as 
possible for the second mounting. The drawing paper is also 


Fig. 22. Mounting Tracing Paper. 


taken off the board and a clean white sheet not so large put in 
place of it. The tracing paper, being turned over, is again 
mounted to the board as previously described, care being taken 
to get no paste inside the cutting-off line, which should have 
been distinctly marked. While the paper is drying the colors 
can be mixed. Allow the coloring to thoroughly dry before 
cutting off the tracing, which should be done with a sharp 
knife, following the cutting-off line very carefully. 

Mounting Cloth for Tracing or Coloring.—The process 
described above is for paper tracings only. Cloth can be 
mounted in the same way except that on no account should a 
damp sponge touch it, but it may be stretched without damp- 
ing it at all, though not so satisfactorily. If the tracing cloth 
is put in a cold or slightly damp place over night it can be 
stretched very nicely, using a thin glue instead of paste. 
When one edge is firmly fixed, the other should be pulled 
very tight and extra weights put on the straightedge to hold 
it in place while applying the glue brush. Mounting for color- 
ing is done the same way, it being, of course, understood that 
the coloring is done only on the dull side of the cloth. 

Very satisfactory results can be obtained by not mounting 
tracing cloth at all, but simply using a number of iron tacks 
driven with a magnetized hammer elsewhere described.. 

Mounting Blueprints, Maps, etc.—Blueprints, maps, draw 
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ings, old tracings, etc., are often mounted on linen or cotton 
to preserve them. The linen or cotton should be cut larger 
by several inches than the blueprint and a drawing board 
about the same size used. Soak the linen well in water, rins- 
ing it out between the hands until all the superfluous water is 
squeezed out, when it should be unfolded and shaken out. 
Lay it across the board and commence tacking one edge, begin- 
ning at the center and pulling gently; place a tack about 
every two inches along the edge of the board, as shown in 
Fig. 23. The other half of the same edge must be done in the 
same manner. The opposite edge is done next, stretching the 
linen well each time before a tack is driven; commence at the 
middle as before and work toward each end. The two remain- 
ing edges are done in exactly the same manner, and all is now 
ready for the paste, which should be prepared for use before 
the linen is stretched. The paste can be made either of starch 
or flour. A sufficient quantity is mixed in cold water to about 
the thickness of cream. Hot water is then poured over it, 
gently stirring it meanwhile; the whole is then put back into 
the saucepan and stirred until it begins to boil over, when 
it is lifted from the fire, poured back again into the basin, 
and is ready for use. An apron of some kind is fastened 
around the neck reaching to the knees to protect the clothes 
from getting soiled. 
slap it over the board, rubbing it well into the linen with 
both hands, using more paste if required until the whole sur- 
face is covered. Now, commencing at the lower edge and at 
the left-hand end, holding the tips of the fingers close together 
push the superfluous paste along to the center of the board 
as you travel along from left to right. Go to the opposite 
side of the board and do the same thing, forming a ridge of 
paste along the middle of the board, which is scraped off with 
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Fig. 23. Mounting Blueprints and Maps on Linen. 


the hand into the basin. With both hands go all over the 
board again until the paste is nice and evenly spread all over 
the linen. 

An assistant is now required. The blueprint is dampened 
on the back with a sponge and placed gently in correct posi- 
tion on the linen. One half is to be pasted at a time. The 
assistant holds it up by the two corners at an angle of about 
30 degrees while with a large blotter in one hand held to the 
print you rub gently but firmly over it, the assistant letting 
the print gently yield to the pressure you bring to bear upon 
it. Passing over to the other half, it is lifted from the board 
and then treated in the same way. Wherever an air bubble 
appears it can be pricked with a needle, and the blotting pad 
placed over it, while with a circular sweep of the other hand 
you press it firmly to the board. Should any obstruction un- 
fortunately have been left between the print and the linen a 
slit can be made in the former and the obstruction removed 
when it is again pressed to the board. 

The whole should thoroughly dry before any attempt is 
made to tear it from the board. Often this is not done till 
the following day. Cut through the print and linen with a 
sharp knife along the cutting-off line all around the board. 
Then, lifting the corner, pull gently but firmly in a slanting 
direction. The tacks and trimmings are then removed and 
the board cleared away. 

The case of a blueprint has been taken. 
etc., are done in precisely the same manner. 

Before the print is taken up a coat or two of clear copal 
varnish is sometimes applied to preserve it still more. 

Mounting Paper to Drawing Board.—A quick and very satis- 
factory way of mounting drawing paper to the board instead 
of using tacks is resorted to by many draftsmen in the fol- 
lowing manner: 

The paper is laid flat on the board, right side up. A mod- 
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Taking some of the paste in the hand,. 
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erate sized sponge filled with water is wiped all over the 
surface of the paper within an inch or so of the edge all 
around. The superfluous moisture is mopped up with the 
sponge and the edges then dampened. 

One half of the sheet is turned precisely over the other half, 
edge for edge. With a well-filled mucilage brush go quickly 
around the three edges of the upturned half of sheet, and 
turning it over again, press the edges firmly to the board with 
thumb or a flat, thin stick. Turn the other half of the sheet 
over the first and proceed in the same way. When thoroughly 
dry the paper will stretch very satisfactorily. 

Still another way of mounting paper is to lay the sheet 
down wrong side up and with a small glue brush dipped in 
liquid glue go all around the edge of the paper at once. 
Quickly sponge all over the surface with plenty of water, keep- 
ing clear of the glued edge. Having mopped up the super- 
fluous moisture with a dry sponge, turn the paper completely 
over and stretch it to the board by going over the surface 
with the flat of the hand or a clean, dry duster, working from 
the center to the edges, pressing the latter all around firmly 
to the board with the flat of the thumb or a thin, flat stick or 
ruler. : 
Hither of these methods has been successfully used in 
many offices, especially architects, but for important work the 
method described under the head of “Mounting Tracing Paper” 
and illustrated in Fig. 22 should be resorted to. 


* * * 


THE APPLICATION OF FOUNDRY BLOWERS. 


The general application of a pressure blower of the fan type 
to a cupola is too well known to require description; but 
certain features which relate to its efficiency often escape 
attention. The proportions of a pressure blower wheel should 
theoretically be such that its capacity area or square inches 
of blast shall be practically equal to the free area through 
the fuel and iron in the cupola, less the influence of the re- 
sistances of piping, tuyere boxes, fuel and iron. These re- 
sistances are evidently the equivalent of just so much re- 
duction in area, and must therefore enter into any considera- 
tion. But it is manifestly true that differences in the length 
and arrangement of piping in different plants, and of size, 
quantity and character of the charges in the same plant, 
introduce such variable conditions that it is impossible to 
design a blower of any type that shall at all times be just 
exactly proprotioned to the work to be done. For this rea- 
son the exact power required to operate any given blower 
cannot be given as an absolute quantity, but can only be de- 
termined when all of the conditions are known. 

It is, or at least it should be, customary in specifying the 
pressure required to operate a cupola, to refer to that jin the 
windbox. On the other hand, the table of blower speeds pre- 
sented in the authoritative catalogues published by the B. F. 
Sturtevant Co. gives ihe number of revolutions necessary to 
produce the given pressure, at the fan outlet when its area 
is within the capacity of the blower. Owing to losses due 
to transmission, this pressure cannot be maintained at any 
more or less distant point, such as the windbox of the 
cupola, unless the speed of the fan is increased sufficiently to 
produce an excess of pressure equal to the transmission loss. 

It is the failure, on the part of the purchaser, to compre- 
hend this fact, and to make due allowance for transmission 
losses, that sometimes results in too low a pressure at the 
cupola, and in unjust charge against the blower. Large, 
straight and short connections from blower to cupola are al- 
ways imperative if waste of power is to be avoided. If 
changes in the direction of the piping are necessary, they 
should be made with as large a radius of curvature as pos- 
sible. It should be distinctly understood that the power re- 
quired to operate a fan blower is proportional to the area of 
discharge. If this area be reduced to zero, by the closing of ~ 
the blast gate, the power will be reduced to merely that due to 
friction of the machine and the air confined within the case. 
Too often it is claimed, by those who ought to know better, 
that closing the pipe increases the power; but, as power is 
expended only when air is moved, the fallacy of this state- 
ment is evident. 
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SHOP PHOTOGRAPHY. 


H. P. FAIRFIELD. 


One of the most valuable and interesting phases of picture- 
making with the camera is what is commonly termed “shop 
photography”; that is to say, pictures of machinery either in 
operation or under construction. Where a machine is photo- 
graphed for catalogue purposes it is usually painted and posed 
for the occasion and can be put in a selected light. Such 
work as this does not properly come under the head of shop 
photography, but is true machine portraiture. 

Technical publications, such as MACHINERY, are making an 
increased use of shop photographs, and no small part of their 
popularity is due to the willingness to use camera results. 
How firmly a picture fixes a result in your mind! Take for 
example a “Weak Steam Fitting,’ shown on page 486 in 
MacHInery for May, 1906. The eye catches this at once, and 
it is doubtful if the reader can ever forget the result of a 
use such as described. Besides this, it has called his atten- 
tion to what: he may expect under like conditions. Along 
this same line may be noted perhaps hundreds of similar cases 
where the camera has fixed for the readers a record of some 
device or called attention to some happening of general inter- 
est and value. As an example of what the camera has done 
for the manufacturer, consider the advertising matter of, say, 
the Cincinnati Milling Machine Co. In such cases as this the 
photographs represent the manufacturers’ own practice and 
only what may be viewed direct by a visit to his works, if this 
were possible. 

In machine construction of certain kinds, the camera tells 
the story of progress to those interested as no other means 
can, and many firms use such records on work being built or 
erected or going forward away from their immediate view. 
The Brown Hoisting Mchy. Co., of Cleveland, Ohio, are a 
notable example of this use of “shop” or “record of fact” pho- 
tography. 

The writer’s use of the camera began about fifteen years 
ago with the taking of Several views of a wreck due to a 
flywheel explosion in a wire mill, and has continued with 
increasing interest till the present time. Photographs have 
been sought wherever anything novel occurred, where ma- 
chines were in use, and, in fact, whenever a record of fact was 
desired. Examples of old and interesting machines have been 
sought and recorded, and in this manner the progress of the 
designer’s art is shown. 

To the readers of MAcHINERY it is probable that shop pho- 
tography is} most interesting from the aspect of its appli- 
cation. 

First: For purposes of illustration and explanation rela- 
tive to what may be expected under actual working conditions. 

Second: Progress of construction or erection. To achieve 
satisfactory results in either field requires a good outfit and 
much careful, painstaking work. 

In no other line of camera work will conditions relative to 
a proper lighting of the subject be worse than are often found 
in shops, when one considers that the exposures must be 
made just as things are found. However, satisfactory results 
can be obtained under any and all conditions by the exercise 
of good judgment and a knowledge of all the ins-and-outs of 
photography. 

The pages of technical publications show that nothing is 
too difficult if the object is worth attainment. Pictures are 
seen which have been made with the camera set on the cylin- 
der of a steam engine, on the running board of a ‘locomotive 
traveling at high speed, under mills with the camera set on 
thin ice; in fact, no place is too hot or too cold for the ambi- 
tious worker—“the man behind the gun’—if he is provided 
with a suitable outfit. 

A camera that will produce negatives of a size ranging 
between 5x7 inches and 8x10 inches is suitable for this work 
and should have a bellows draw that will permit the use of 
lenses with a length of focus equal to twice the long side of 
the plate used. For this purpose the writer prefers to use 
two cameras, one of 5x7-inch size and one 8x10 inches. 
The use of wide angle lenses must also be considered when 
the camera is purchased, as it should be possible to use lenses 
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with a length of focus equal to or less than the short side 
of the plate used. 

While the camera box is important, it is to the lens that 
we must look for the picture, and a good set of lenses is 
indispensable. A Zeiss Convertible VII. A. set is an excel- 
lent lens for the purpose, as the doublets are made up of two 
single combinations that are corrected for astigmatism, spheri- 
cal abberation, and are rectilinear and practically perfect 
lenses each, when used alone. When used as a doublet the 
length of focus showid approximate the long side of the plate 
they are used on and the single combinations should have a 


* length of focus equal to one and one-half and two times the 


length of the long side of the plate. In addition to these, 
a doublet with a length of focus equal to, or less than, the 
short side of the plate should be provided. These should all 
be fitted to interchange in a good ‘“‘between the lenses” shut- 
ter, provided with a bulb and tube sufficiently long to permit 
standing a convenient distance from the camera while making 
the exposure. 

The picture depends, to a great extent, upon the view- 
point from which it is taken, and the length of focus of the 
lens used. If the machine is taken broadside on, the effect 
is usually grotesque, and the same may be said of strictly end 
views; however, as the operation or construction to be photo- 
graphed will seldom admit of a choice of views, it becomes 
largely a question of which lens to use. - To this end, bear in 
mind that the shorter the focus of the lens used on a particu- 
lar plate, the more the perspective is magnified, and vice 
versa, the longer the focus the more nearly correct is the per- 
spective. 

Little can be done relative to lighting, as the light must 
usually be taken as found; however, at times, a choice is 
possible, and something may be said on this point. Bear in 
mind when setting up the camera: a. That the light should 
not come from the front, but from behind. Strong light in 
front must be screened off. 0b. Strong light from any point 
is to be avoided, as it begets heavy shadows, and a dull or 
rainy day is to be preferred to brilliant sunshine, unless some 
means for screening the windows is provided. c. That the 
light which enters the lens should be reflected light coming 
from the surfaces photographed, and that the dark surfaces and 
shadowed portions reflect but little actinic light. Use double- 
coated, non-halation plates, expose for the shadows and develop 
with a pyro developer, at least until you become an expert oper- 
ator. Study your negatives and prints for the lighting, the 
effect of the perspective, the length of exposure given, and the 
development. Keep at this until you know a good negative 
when you see it, also how to produce such a one; study the 
picture upon the ground glass when selecting the view point 
and lens to use, as that represents the way the lens sees it. 

As a short summing up, the description of an outfit that 
has been in use for four years and was bought after consider- 
able experience with various combinations, may place the sub- 
ject before the reader most clearly. The camera box is known 
as a 5x 7-inch, and has all the usual adjustments, with a bel- 
lows sufficiently long for any of the lenses of a No. 8 Zeiss 
convertible lens ground by the Bausch & Lomb Co. Used as 
a doublet, the focus is 7 inches; front combination, 14 inches; 
back combination, 1114 inches; which interchange in a Bausch 
& Lomb shutter lens of 4%4-inch focus. The tripod is of the 
single-slide type, heavy enough to be rigid and stable under 
severe conditions, even when used to carry an 8x 10-inch box. 
This outfit is practically duplicated in the 8x10 size, as a 
10-inch focus lens is used upon an 8 x 10-inch plate and a 19- 
inch focus wherever the conditions will permit. A study of 
camera catalogues will teach the user that there are many 
helps in the line of simplifying his labors if his means will 
allow of their purchase. For instance, a flash-lamp outfit is a 
great help in dark situations, but it needs to be used with 
good judgment and a knowledge of its limitations or the re- 
sults will be grotesque. Do not buy an advertised help until 
you know something of it, and then only when you can see its 
value in your own work. Study up on lighting, chemistry of 
the developing and printing processes, the design, construc- 
tion, and physics of photographic lenses and ever stand ready 
to honestly compare your work with that of other workers, 
aiming at improvement always. 
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PORTABLE TOOLS FROM EUROPH. 


Portable tools have been brought to a high state of de- 
velopment in Europe and are widely used for general manu- 
facturing. Advantage has been taken of the electrical drive 


Fig.1. Drilling Spindle without Base. 


in many ways, for various purposes and with the leading 
idea to reverse the ordinary practice; instead of carrying 
heavy work to the machine tools, where it has to be set up 
and fastened for machining and removed again after the 


Fig. 2. Drilling Spindle Clamped to Slotted Base and provided with 
Extensible Drill Spindle. 
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work is done, effective tools working with utmost precision 
are brought to the piece and attached to same, the machining 
is done with or without jigs in one setting. This always 
saves time and in a great many cases operations can be per- 
formed with these tools that would otherwise require special 
and costly machines. 

It was the general custom to use portable tools only in 
places where no other means were available, where a bracket 


Fig. 3. Capitaine large size Portable Milling and Drilling Tool. 


or similar part had to be attached which was not provided for 
on the drawing and in other such instances. With the 
European tools it is different, they count just as much in the’ 
process of manufacture as any stationary machine with the 
only difference that they are more adaptable. 

The milling and drilling tools illustrated consist mainly 
of a work spindle, driven by means of a telescopic shaft 
from a portable electric motor. This spindle may be 
clamped to a jig or to the work itself by means of a very 
simple device. Fig. 1 shows a drilling spindle suspended; 
Fig. 2 a drill spindle clamped to a slotted base. A series of 
holes is drilled into a flat plate, by clamping the base 4A, 
Fig. 4, to the plate by means of a screw-clamp c and after 


Fig. 4. Showing Use of Tool with Guide Bushing for Accurate Drilling 
‘ also Counterboring and Back Facing. 


one hole is drilled this is used to hold the base with a bolt. 
From the illustrations can be seen that the drill is guided by 
a suitable bushing i, close to the hole, which in combination 
with the flat base A insures a perfectly true and accurate 
drilling. The same cut shows in the upper view how bosses 
inside of side frames may be finished with the same appar- 
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Fig. 5. Large Size Portable Milling and Drilling Tool. 


atus. When very deep holes are to be drilled, or the hole, 
which is to be drilled is some distance away from a suitable 
place for clamping the base, the drill spindle can be length- 
ened indefinitely, by moving a pin in its upper end from hole 
to hole, as may be seen from Figs. 1 and 2. The larger port- 
able spindles are provided with automatic feed and stop, 
which permits drilling or milling: under any angle. Figs 5 
and 5a, which illustrate this, also illustrate to what large 
dimensions these tools are built. Fig. 6 is the same tool at 
work drilling a big dynamo frame. These large sizes are sus- 
pended and balanced, but the smaller ones can easily be lifted 
by one man. 

A few more illustrations will show the general adaptability 
of the system. A special base with slide-rest is provided 
for milling seats with toothed or other milling cutters, Fig. 7, 
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and clamping one of the larger spindles to it. By providing 
two upright posts on a floorplate, Fig. 8, it serves as an effi- 
cient horizontal boring machine. Fig. 9 shows a _ portable 
spindle clamped to a jig, c, for drilling the holes b and milling 
the valve seats a@ in one operation. 

Another application of this system of portable tools is the 
boring of large cylinders. The boring bar of Fig. 11 is prin- 
cipally used for boring locomotive cylinders in place; it may 
be used for any length of cylinder as the spindle length is 
unlimited. The feed and stop are automatic, by means of 
two rollers pressing against opposite sides of the boring bar; 


Fig. 5a. Large Size Portable Milling and Drilling Tool. 


these are driven by a worm gear. Figs. 10 and 12 show a 
similar tool for boring and facing gas engine cylinders. 

A special tool for milling steam ports in Corliss engine 
valve chests and which also is driven by a telescopic shaft 
and electric motor, is illustrated in Figs. 13 and 14. The 
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Fig. 6. In Use Boring Holes in a Large Dynamo Frame, 
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Fig. '7. Milling Tool provided with Slide-rest. 


carriage B moves in the groove of the tube 
A automatically, being driven by spindle 
Dandasliding helical wheel which meshes 
into the pinion on the milling spindle C. 
The transverse adjustment is accomplished 
by a long wrench p from the outside, turn- 
. ing shaft 0, which transmits its motion by 
a worm and wheel to the adjusting screws ‘\ 
c and e. The parallel milling of the ports 
is secured by two eccentric discs H, which 
fit into the bore of the valve chests. 

There are Many more applications of 
these tools for special purposes, of which 
we have shown a few. The designers and 
builders of these tools are Messrs. Emil 
Capitaine & Co., Frankfort-on-the-Main, 
Germany, and Mr. M. Joachimson, 14 
Church Street, New York, is their Ameri- 
can representative. The De La Vergne Ma- 
chine Co. recently installed a number of 
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TECHNICAL HDUCATION IN HUROPE. 


In his article “An Experiment in Industrial Engineering,” 
in the September issue of Macuinery (Engineering Edition), 
Mr. Alexander expresses the belief that the efforts which the 
General Electric Co. and other concerns are putting forth to 
train boys in various trades, must be considered “as experi- 
ments only, highly important as an immediate remedy; but 
these are experiments which the state ought to watch with a 
deep interest, in order to draw therefrom proper conclusions 
as a foundation on which to build the right system of indus- 
trial education.” He expresses his belief that the public 
school system should adapt itself to modern industrial condi- 
tions by at least starting boys, who are to work with their 
hands for a living, in the way of gaining familiarity and 
efficiency in the handling of the tools which they are to 
employ when they leave the school and enter the factory. 
The extent to which this idea has been carried in some con- 
tinental countries is a matter of record. We were given a 
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these tools in their shops and others are in 
preparation. 
* * * 


A new bridge of imposing dimensions will be built across 
the St. Lawrence river at Montreal-in the immediate future. 
It will be a cantilever bridge with a main span 1,500 feet long, 
150 feet above the water. The bridge will have accommoda- 
tion for railway and trolley tracks, as well as for horse and 
passenger traffic. From end to end the bridge will be two and 
a half miles in length. 
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Fig. 9. In Use in a Jig, Boring and Milling Valve Seats at an Angle. 
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Fig. 8. Use of Portable Tool as a Boring Machine. 


fresh and vivid impression of this condition, however, in a 
recent conversation with Mr. Arthur Williston, the director 
of the Department of Science and Technology in Pratt In- 
situte. Mr. Williston has just returned from an extended 
visit to the various trade and technical schools of Europe. 
The population of Switzerland, for instance, is 3,315,000; 
that of Massachusetts is slightly over 3,000,000. Switzerland, 
which we are accustomed to think of as primarily a land of 
wild mountains and unfertile soil, with the fleecing of 
tourists as its chief industry, has within its boundaries over 
300 technical schools of various grades. The data for the 
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Fig.18. Portable Tool for Milling the Ports of Corliss Engine Cylinders. 


number in Massachusetts are not at hand for the moment, 
but whoever is at all acquainted with this most highly de- 
veloped of our manufacturing commonwealths would hesitate 
to put the number at more than 10 or 15 per cent of that 
given for its European rival. The figures given for Switzer- 
land include, of course, institutions of all grades—trade 
schools, elementary and higher technical schools, and engineer- 
ing colleges. One of these latter, the Polytechnikum of Zurich, 
compares in equipment and number of students with our 
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Fig. 10. Portable Boring Machine for Engine Cylinders 


Fig. 11. 


Capitaine Portable Boring Machines 
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Fig. 12. Portable Boring Machine for Engine Cylinders 
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Fig. 14. Detail of Portable Tool for Milling Corliss Engine Cylinders 


great engineering schools, and ranks with the Massachusetts 
Institute of Technology in the excellence of its work. With 
this as the culminating point, the list, widening as it descends, 
embraces schools of various characters of the grade that Mr. 
Williston calls “technical schools,” of which Pratt Institute 


and a few others are the only representatives in this country 


Of these Switzerland has many; they prepare men for fore- 


manships, positions as mechanical and architectural draftsmen, 
etc. Below this rank come the elementary technical schools 
and the trade schools. Some of these are of great size and 
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wide reputation, while others teach but a single trade and 
have perhaps only a single instructor, being located in 
the midst of the district employing the class of labor which 
the school is intended to furnish. One of those visited, a 
cabinet-maker’s school, had only one instructor and twenty-five 
or thirty boys, but the artistic quality and finish of the work 
turned out, most of which was designed as well as executed 
by the students, was really marvelous. Institutions of this 
kind are almost unknown in this country; except for the small 
horological schools which are to be found in some of the 
watchmaking centers, we cannot call to mind an American 
parallel. Descending to the lowest grade, the elementary trade 
or industrial schools are found everywhere. Boys in the 
towns learn to use tools with the same facility that American 
children are taught to reckon interest on promissory notes, 
and this is done without sacrificing much of what we consider 
necessary to the boy’s education. F 

The still more highly developed German system of instruc- 
tion provides for the “continuation school.” When the boy 
is graduated from what corresponds to the grammer 
School he has two paths open. 


He may, if he possesses the 
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the work more than 8,000 cutting edges. The total weight of 
this tap is 857 pounds. For comparison, a 1-inch hob tap is 
shown on the side of the largest tap. 

The manufacturing of these taps presented, of course, no 
new principles, but that difficulties were encountered, particu- 
larly when hardening these large pieces of tool steel, is easily 
apprehended. The successful performance of the hardening 
operation is indicative of the efficiency of the methods em- 
ployed in the manufacture of “small” tools on a large scale. 
In this connection it may be appropriate to mention that during 
the last few years the size of “small tools’ has increased 
decidedly, and that many a time the name does not seem to 
suit the object. Inserted blade milling cutters, 30 inches in 
diameter and even larger, and gangs of interlocked cutters 
with 40 inches width of face are frequently encountered. The 
introduction of large size milling machines has made the 
requirements for a different type of milling cutters than those 
used only a few years ago imperative, and in almost all the 
branches of the small tool manufacture there is a tendency 
to increase the sizes of the tools used above the limits of 
former years. 
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Large Hob Taps. 


inclination and the moderate means necessary, continue his 
education in the higher technical schools with the idea of 
becoming an engineer; or he may leave school and go to work 
in a factory, serving an apprenticeship in some trade. 
chooses the latter course, however, he is not by any means 
through with his education. He is required by law to attend 
this “continuation school’ held evenings for six days in the 
week, usually, with five hours on Sunday. This lasts from two 
to four years longer. His time is largely taken up with 
subjects having some bearing on his business during 
the day, so it .all makes toward his efficiency as a work- 
man. The result of this completeness of education might pos- 
sibly be somewhat disquieting to an American young man, 
arousing in him ambitions which there would be no oppor- 
tunity to fulfill. Whether this would be so here, or not, in 
Germany with German workman it is fast bringing that coun- 
try to the premier position in industrial competition. ~All the 
work which these engineers, draftsmen and mechanics are 
doing has to be done under any circumstances, and the 
question is, shall it be done by men who know merely the 
barest superficial rudiments of the business they are engaged 
in, or shall it be done by men intelligently educated, even 
over-educated, for the work they have to do. In Germany 
they have chosen the latter alternative and they seem to have 


chosen wisely. 
* * * 


LARGE HOB TAPS. 


The accompanying halftone shows a series of taps which 
in all probability are the largest hob taps ever manufactured. 
These taps were recently made by the Pratt & Whitney Co., 
Hartford, Conn., and are to be used for oil well casings. The 
two largest taps in the series measure 12 and 12% inches in 
diameter, respectively. The threaded portion of the largest 
hob tap is 10 inches long, and has eight threads to the inch. 
This tap is provided with 104 flutes, the land and the flute 
being each about 3-16 inch wide, and if the tap were forced 
entirely through a piece of metal, it would thus present to 
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THE ULTIMATE DEVELOPMENT OF THE 
AUTOMATIC MACHINE. 


When describing a visit to a typewriter factory, a cotton 
mill, or any other place where automatic machinery is in evi- 
dence, the magazine writer always speaks of it as possess- 
ing “an intelligence almost human.” What the possibilities 
are in the development of these machines toward the point 
where they will think for themselves, it is hard to say; even 
now they may be arranged to perform selective functions, 
guiding their action in accordance with the momentary condi- 
tion of the materials they are working on. Many years ago 
Bulwer Lytton, in his book, “The Coming Race,” suggested 
the possibility of the time when the problem of social in- 
equality would be solved by the employment of automatons as 
servants, these mechanisms being guided by the telepathic com- 
munication to them of the desires of their masters. Perhaps 
this is an idle dream, but the writer lays claim to having 
discovered in an automatic machine an approach to one, at 
least, of the attributes of a human being—conscience. Each 
evening in returning home from the office he is confronted by 
a penny-in-the-slot chewing gum machine which has tempted 
him more than once to try the result of inserting a coin in 
the opening, with the hope of obtaining value received for 
what he has given up. He has been invariably disappointed 
in this experiment. The other evening as he stood glowering 
at the machine, soured by the memory of past misfortunes, 
his imagination could almost conceive that it was writhing 
under the withering scrutiny. Giving the plunger a vindictive 
jab, merely to express his feelings, without putting in the 
cent as on former occasions, what was his surprise to see the 
panic-stricken machine shoot a chocolate caramel out at him 
through the opening, and then—O, culmination of wonders! 


‘Two metallic tinkles, one after the other, announced the 


giving up of two of the numerous cent pieces which had been 
unavailingly surrendered to it from time to time. “Thus con- 
science doth make cowards of us all.”. May be the time 
is coming when this will apply to machines as well as to men. 


' or with each other. 
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DRILL JIGS.—1. 


E, R. MARKHAM. 


Drill jigs are used in drilling holes which must be accu- 
rately located, both in relation to each other and to certain 
working surfaces and points; the location of the holes is 
governed by holes in the jig through which the drill passes. 
The drill must fit the hole in the jig to insure accuracy of 
location. When the jig is to be used in drilling many holes, 
the steel around the holes is hardened to prevent wear. If ex- 
treme accuracy is essential, or the jig is to be used as a 
permanent equipment, bushings made of steel and hardened 
are used to guide the drills. 

The design of a jig should depend altogether on the char- 
acter of the work to be done, the number of pieces to be 
drilled, and the degree of accuracy necessary in order that 
pieces drilled may answer the purpose for which they are 
intended. When jigs are to be turned over and moved around 
on the drill press table they should be designed to insure ease 
and comfort to the operator when handling, and should be 
made as light as is consistent with the strength and stiffness 
necessary. Yet, we should never attempt to save a few ounces 
of iron, and thereby render the jig unfit for the purpose we 
intend to use it. The designer should see that the jig is 
planned so that work may be easily and quickly placed in and 
taken out, and that it can be easily and accurately located 
in order to prevent eventual mistakes. As it is necessary to 
fasten work in the jig in order that it may maintain its cor- 
rect position, fastening devices are used; these should allow 
rapid manipulation, and yet hold the work securely to pre- 
vent a change of location. Yet, while it is necessary to hold 
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Figs.1 and 2. Work with Burr and Grooved Part of Jig to correspond. 


work securely, we should not use fastening devices which 
spring the work, or the holes will be not only improperly 
located, but they will not be true with our working surfaces 
When finishing the surfaces of drill jigs 
and similar devices used in machine shops, the character of 
the finish depends entirely on the custom in the shop; for 
while in some shops it is customary to finish these tools very 
nicely, removing every scratch, and producing highly finished 
surfaces, in other shops it is not required, neither is it 
allowed, as it is considered a waste of time and an unneces- 
sary item of cost. 
When making drill jigs we must discriminate between meas- 
urements that must be exact, and those not requiring extreme 
accuracy; it is not generally allowed to spend the amount of 
time necessary to locate a hole within a limit of variation of 
0.0001 inch or even closer, if a variation of 1-16 inch is insig- 
nificant. But if the holes must be located exact as to meas- 
urements, it is necessary to work as accurately as possible, 
and time cannot be considered a factor, provided a man im- 
proves every minute. Yet the fact that extreme accuracy 
must be observed does not warrant a jigmaker wasting time. 
Before starting to work on tools of this character, the work- 
man should first carefully look over his drawing, making 
himself thoroughly familiar with the construction, and mak- 
ing sure that the measurements given are correct; if in doubt 
about anything, consult the foreman, or the draftsman—ac- 
cording to the custom in the shop—in order that every detail 
may be thoroughly understood, or that any mistake made in 
the drawing may be rectified. A very poor policy is carried 
out in some shops. The drawing department and the shop 
seem to be at “loggerheads” with each other, and are con- 
stantly on the lookout for points on which to trip each other. 
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This condition should not be allowed, as both departments 
are paid by the company to work for the interest of the firm, 
and not to hunt for chance to harm each other; and if best - 
results are to be attained, there must be a correlation of de- 
partments, which condition cannot exist where there is jeal- 
ousy or a desire to harm one another. The draftsman should 
always be ready to give any information wanted in the shop, 
and should also gladly correct any errors his attention is 
called to. I remember at one time a draftsman’s attention 
being called to an apparent error in a drawing; instead of 
explaining matters to the toolmaker he informed him that his 
only concern lay in making the piece he was working on 
exactly as the drawing called for, and if it proved wrong it 
was none of his—the workman’s—affairs; he was paid simply 
to follow instructions, and it was the business of the draw- 
ing room to give the necessary instructions. In making 
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Figs. 3, 4 and 5. Means for Locating Work in Jigs, 


the drawing the draftsman had, in order to save time, shown 
several screws as being without threads; they were made of 
the proper size and length, with slotted heads, yet without 
threads, the draftsman knowing that the toolmaker would 
know what was wanted. The latter, however, was offended, 
and in order to get square for his recent snub he made. the 
“screws” as represented on the drawing, fitted them to the 
holes and drove them home. When it was discovered, and 
he was questioned about it, he told what the draftsman had 
said to him, and said he had followed his instructions im- 
plicitly. I need not tell you that he was discharged, and 
think every fair-minded man will agree that he should have 
been; but I think the draftsman should have been made to 
go with him for creating a feeling of antagonism rather than 
of good will toward himself. Many times one draftsman is 
puzzled to understand a drawing made by an equally good 
man, especially so if the work is foreign to him; and a shop 
man who may not be very well versed in reading drawings— 
yet be an excellent workman—may easily get puzzled when 
he attempts to read a drawing of work he is not familiar 
with. 

While the above does not relate to toolmaking in the strict 
sense of the term, yet it seems advisable to speak of it, as 
the condition is altogether too common. 

It is necessary when designing tools of any character, 
whether they be cutting tools or fixtures for holding work 
while machined, to make provision for the chips. These are 


@) 
: ; exe 
Ee 
@ 2 O a 
Q@» 9 O 
Fig. 6. Method of Locating Work in Jigs. 


Machinery, N.¥. 


liable to get into drill jigs, and despite ordinary care get 
under the work or between it and the locating points. In 
order to do away, so far as possible, with this tendency, it is 
advisable to cut away as much of the seating surface as can 
be spared, and to locate stops away from the seating. sur- 
face if possible. The seating surface should be smooth 
enough so that chips will not adhere to it, and so that waste 
will not stick to it, but it should not be a polished surface, as 
we would in all probability get it out of true if we attempted 
to polish it. If chips are allowed to get under the work it 
will not be drilled true; that is, the holes will not be at the 
proper angle with the working surface, and consequently the 
piece will be unfit for most purposes. 

Many operations of machining are almost sure to throw a 
burr on one side of the piece, and in shops where quantities 
of work of the same kind are machined, men or boys are kept 
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busy removing these burrs in order that they may not inter- 
fere with the proper seating of the pieces during the suc- 
ceeding operations. While the operation of removing the 
burr on a single piece of work may not incur great cost, yet 
when thousands of pieces are machined each day, the aggre- 
gate cost constitutes quite an item of expense, and the suc- 
cessful manager is he who so far as possible eliminates the 
small. items of expense, knowing that many small items of 
expense amount to a large item in the aggregate. Not only 
is the operation of burring expensive, but as the class of help 
usually employed to do this work is unskilled, surfaces are 
many times left in a condition anything but satisfactory. 
As a consequence, the surfaces of jigs, milling machine fix- 
tures, etc., are many times cut away to receive these burrs, 
thus doing away with the necessity of burring, and it many 
times happens that subsequent operations remove the burrs. 
In Fig. 1 is. shown a piece of work having a burr thrown out 
at a, while Fig. 2 represents a surface cut away to receive the 
burr. 

When we wish to drill two holes a given distance apart, 
the location of the holes is obtained by means of a pair of 
dividers set to a scale. The location is obtained and prick 
punched, after which the holes are drilled. This method 
answers nicely when one piece is to be drilled, and precise 
measurements need not be observed. If it is necessary to 
drill ten thousand pieces, then this becomes a costly method 
and the work can be done more cheaply if a jig is made to 
hold the pieces. The jig must, of course, have holes the size 
of the drill, which are properly located. By the use of the 
jig the cost of drilling is but a fraction of what it would be 
if the holes were located by dividers, and the surface prick 
punched as described. ‘ 

A factor which must be considered is the cost of the jig. 
If the cost of the jig plus the cost of drilling would exceed 
the cost if the pieces were first prick punched and drilled as 
formerly described, then the making of the jig would not be 
considered unless a greater degree of accuracy was neces- 
sary than would be liable to be the result of the method men- 
tioned. When a jig is to become a permanent part of the 
equipment of a shop, its first cost is not so much a matter 
of consideration as when only a limited number of pieces are 
to be drilled. Yet no unnecessary expense should ever be 
allowed. 

Many times when only two pieces are to be drilled which 
must be exactly alike as regards location of holes, it is 
cheaper to make a simple jig than to attempt to drill them 
by any of the methods commonly used in machine shops. In 
such a case the jig may be made from a piece of cast iron or 
other material which may happen to be on hand, the holes 
being carefully laid off and drilled. This jig makes it possible 
to drill the holes in both pieces exactly alike as to location. 
When using a jig of this description it is possible to locate 
the holes near enough for most work by ordinary measure- 
ment. If many pieces were to be drilled, it would be neces- 
sary to provide locating points so that the pieces could be 
placed in the jig, and the essential surfaces brought against 
these. The means of locating may be pins, as shown in 
Fig. 3, or a shoulder and a pin, as in Fig. 4. If pins are used, 


they should be so located that the bearing surfaces may be: 


worked flat, as shown, to prevent wear, and also to do away 
with a tendency to press into the surfaces of the work. If 
flat shoulders are used they should be cut away, as shown in 
Fig. 5, to do away so far as possible with a liability of dirt 
or chips getting between them and the work. Then, again, 
if the working edges of the pieces of work are not exactly 
true, it would be impossible to properly locate by pressing 
them against true locating surfaces which extend the whole 
lereth. 

When work is of irregular contour that could not be prop- 
erly located by bringing it against two locating surfaces it is 
possible to provide a locating device which bears against all 
_ the surfaces, as shown in Fig, 6. This method, however, is 
, hardly to be advocated for most work, as it necessitates exact- 
, ness of measurement and shape on all the bearing surfaces. 
Then, again, the shape makes it extremely difficult to clean, 
and a chip under any portion of the work will cause it to 
stand at an angle with the seating surface of the jig. 
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THE EXPERIENCE OF BEAUREGARD NAPO- 
LEON FREDERICKSON WITH THE 
PROFIT-SHARING SYSTEM. 


“THE HIRED MAN.” 


Beauregard Napoleon Frederickson called by his host of 
friends “Gardie Fredericks” in loving abbreviation, was, and 
is, one of the best fellows that ever laced a belt; this does 
not mean that he spent the money that should have been 
spent for his wife and babies in “setting them up” in bar 
rooms for his host of friends, nor on the other hand does it 
mean that he was afflicted with “the deadly dullness of the 
merely virtuous.” 

Gardie was a good mechanic, and alas! an inventor also; 
all of which wouldn’t have been so bad, but he was, in addi- 
tion to all these things, a sucker. How could he be a good 
fellow and a sucker, too? Why, bless your heart, I don’t 
mean a sucker from a shop standpoint, but one of the kind 
that some classical writer has assured us is born every min- 
ute. So, being an inventor, he brought forth his celebrated 
“whirlwind whirligig’ with a sort of “dusky diamond attach- 
ment,’ and having been born at the’ psychological moment 
aforesaid, it wasn’t long before he was soon collared by Charle- 
mont Worsley Hornswoggler, who, having been born at a 
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“% % * % a)l the profits made on the selling end of the business * * #* # 


unable to figure any profit at all for the factory.” 


different minute from the subject of our sketch, could not 
only see through a hole in a ladder, but knew a good whirligig 
when he saw it. The result was that Mr. Beauregard Napo- 
leon Frederickson assigned all his right, title, ete. in the 
whirligig to Mr. Charlemont Worsley Hornswoggler and to 
his heirs and assigns forever; in return for which Hornswog- 
gler was to furnish a factory and machinery and other capital 
necessary to manufacture the whirligig, and give B. N. Fred- 
erickson a stated salary for running the factory and a share 
of the profits. (As Artemus Ward would say: “The printer 
must put some stars here.”’) Erk OT lg 

What is the use of going on? We have now reached what 
corresponds to the end of the third act of a play in a theater, 
and everybody can see how the last act will end. But as 
people usually stay to see the last act, and as the editor will 
probably refuse to give me the large check he has bribed me 
with to get this story, unless the story is finished, here it goes! 
When the things got to moving in good shape, and it seemed 
there ought to be a pretty good sized wad to spare, our hero 
borrowed a plug hat and went over to the city office to look 
it up. Mr. Hornswoggler told him that he had carefully fig- 
ured the thing out, and found that, while there had been con- | 
siderable money made, it had all been made on the selling end 
of the business, and that he had been wnable to figure any 
profit at all for the factory. 
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THE VALUE OF ‘“NON-PRODUCERS” IN MANU- 
FACTURING PLANTS. 


H. K. HATHAWAY. 


The greatest fallacy that exists to-day in the minds of most 
proprietors and managers of manufacturing plants is the idea 
that if they keep down the proportion of so-called “non-pro- 
ducers” they are necessarily saving money; but in consider- 
ing the subject of non-productive expense, they are so alarmed 
by the thought of spending money from which they can see 
no immediate tangible return, that they do not look beyond 
the surface; and thus they deceive themselves in. the belief 
that they are acting wisely in curtailing the number of “non- 
producers,’ whereas, if the subject were thoroughly investi- 
gated, the opposite course would often prove the one to be 
followed. The object of this article is to represent the matter 
in its true light, and to show that mere “non-producers,” if 
their efforts are properly directed and utilized, are in most 
cases, not only profitable but essential to economical pro- 
duction. 

The term “non-producer” is generally applied to clerks, 
foremen, inspectors, helpers, and others, whose labor is not 
directly expended in transforming raw material into product 
to be sold; while those whose labor is so expended are classed 
as “producers.” 

A few years ago the writer was superintendent of a plant 
whose principal product was automatic steam engines; this 
concern employed about one hundred and twenty-five men, 
and had started in a small way about fifty years ago. It 
prospered and grew for about forty years, and then, for no 
apparent reason, began to slowly retrograde until finally it 
failed completely. To the end the product was of the same 
high standard of workmanship and design that had contrib- 
uted to the early prosperity of the plant, having been improved 
from year to year to keep pace with the demand for something 
better, and to compare favorably with the goods put on the 
market by competitors. The business policy was unchanged, 
and the same methods of manufacture and management that 
had prevailed in the period of prosperity were still adhered to. 

In this plant there was only one foreman, who kept track 
of all the work in progress, looked after the quality of the 
work, the discipline, and all other details connected with the 
operation of the plant. Hach workman ground his own tools, 
and had them dressed when necessary; repaired his own belts, 
and took care of the appliances used by him. Only two or 
three laborers or helpers were required, as the men helped 
each other in getting work to and in and out of their ma- 
chines; and only one clerk, besides the bookkeeper, was neces- 
sary to keep the men’s time and make up the pay-roll. Thus 
the number of employees classed as non-producers was re- 
markably small; the manager saw to that, and impressed upon 
the writer the stern necessity for keeping it down, and reduc- 
ing it further if possible. The item of “non-productive” 
expense was so carefully watched and guarded against that 
the workmens’ daily time cards showed that almost the entire 
time of every man was spent on productive work. 

This, however, while apparently representing a very desir- 
able state of affairs, was not indicative of the true conditions, 
which were something quite different, as will be shown by a 
more thorough analysis. In reality, only about 50 per cent, 
or less, of the time was spent in actually producing, the bal- 
ance being consumed in preparing to do the work, that is, 
in doing things that should have been done in advance by 
“non-producers,” the rate of pay of most of whom would have 
been less than that paid to the “producer.” To illustrate this 
point, we will consider that the workman has just finished a 
job. He then hunts up the foreman to learn what he is to 
do next; the foreman, after considering, tells him, and the 
workman finds the job and moves it to his machine. He then 
goes after the drawing, which may be anywhere in the shop, 
after which, unless he is perfectly familiar with the job from 
having done it before, he will again hunt up the foreman for 
some explanation of what is to be done. The next thing is to 
set the job in the machine. His clamps are often missing or 
not suitable, his bolts are not the right length and have no 
nuts or washers on them, or the threads are in such bad con- 
dition that the nuts have to be forced on with a wrench. The 
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writer has seen cases where men have spent as much time 
looking for a bolt or a clamp with which to hold a job as was 
required to do the work. After the job has been, set the work- 
man looks up his tools, which have to be ground; so he takes 
his place at the grindstone, which is usually worn out of 
shape, and waits his turn with the two or three others who 
are always there. 

He has now completed his preparations. The time con- 
sumed in making them is charged to the job and considered 
as productive labor, although in this time neither the man 
nor the machine have produced anything. All of these prepar- 
ations, except the actual setting of the job, could have been 
made by “non-producers’” before the workman had finished 
his preceding job, and the machine could have been producing 
continuously. The state of affairs here outlined is one which 
exists, in a greater or less degree, in almost every shop, the 
management being blinded to it through having its attention 
taken up by matters of seemingly greater importance, or 
regarding it as an unfortunate condition of affairs for which 
it can see no help. 

After the writer was thrown out of employment by the fail- 
ure of the concern referred to, he had the good fortune to 
become connected with another plant, of about the same size 
and producing a line of work not differing essentially from 
that of the first one. This concern had been run for years 
upon much the same lines as were followed by the firm that 
failed, but the management had realized in time the neces- 
sity for taking some action to avert a similar fate, which 
had begun to cast its shadow before it; so with this object 
in view they had started to install the “Taylor System of 
Works Management.” 

During the past year the output of this plant has increased 
more than 100 per cent, with no increase in the pay-roll; and 
the most interesting thing about it is that, in effecting this 
result, it was necessary to increase the “non-productive” force 
from a total of six or eight men to twenty-five men, and to 
make a corresponding reduction in the number of so-called 
“producers.” In this plant the “Taylor System” provides for 
having all the preparations made in advance for the work- 
men; and it is in carrying out the system that the “non- 
producers” referred to are employed. The nature of their 
work is outlined in the ensuing paragraphs. 

When it is decided to manufacturé certain machines or 
parts, either to fill specific orders for customers or for goods 
to be carried in stock, a manufacturing order is issued, which 
passes in turn through the hands of a number of clerks in 
the “planning department,” whose duty it is to plan and 
arrange for furnishing the tools, materials and appliances to 
be used in manufacturing the articles called for on the order, 
and prescribe the methods to be followed in doing the work 
in the quickest possible time, and in a manner to meet the 
requirements as to quality. 

The first of these “non-producers,”’ called the route clerk, 
must be a man with practical shop experience, and it is his 
duty to determine what operations must be performed on each 
part, and to prepare the route sheets, which indicate these 
operations and show in what machines they are to be done. 
He must specify how much of each material is required, 
specify the number of castings, and must furnish the necessary 
orders on the storekeeper for the materials. If the articles 
called for on the manufacturing order consist of a number of 
parts to be assembled, as in the case of complete machines, 
the route clerk must plan out the method to be followed in 
assembling, and so arrange the parts into groups or divisions 
as to enable the assembling to be done with the least delay; 
certain groups are thus assembled while the parts for others 
are still being machined. He must prepare a chart, or work- 
ing diagram, showing this arrangement of the parts, and 
giving detailed instructions for the guidance of the assemblers. 

The relation of the parts to each other is kept in mind in 
getting the castings into the shop and in doing the machine 
work, so as to insure that all the parts of each group shall be 
delivered to the assemblers as nearly simultaneously as 
possible. For example, in building a steam engine, if the 
cylinder, flywheel, and connecting-rod boxes arrived on the 
assembling floor together, it is obvious that nothing could be 
done toward erecting the engine; whereas, if the cylinder, 
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piston, cylinder heads, valve, and steam chest cover arrive 
together, it is possible to proceed with the work at once. 

The manufacturing order next goes to a clerk, who keeps 
a running balance of all raw and worked materials carried in 
stock, and subtracts the materials called for from the quanti- 
ties shown to be available. This clerk is also responsible for 
issuing orders for replenishing stock, as soon as the quantity 
available falls to a certain minimum. The foundry clerk 
orders any castings required that are not regularly carried in 
stock, specifying the dates on which they must be delivered, 
and following them up regularly by means of a “tickler.” 

Instruction cards are next prepared for each operation on 
each part, giving in detail the method to be followed in 
setting the job, the tools to be used, the feeds, speeds, and cuts 
to be used, and the time allowed to do the work. The clerks 
who make up these instructions must be practical shop men, 
possessing considerable experience and good judgment. The 
time allowed for a job is based on “elementary time study,” 
such as Mr. Taylor has described in his papers on works man- 
agement. Barth’s slide rules are used in setting the feeds and 
speeds at the proper figures. The various orders for perform- 
ing the operations, for moying the work to another machine 
after the completion of an operation, for inspecting the work 
as required, etc., are then written, and the work is begun on 
the order in the shop. 

There are, in the planning department, in addition to the 
clerks mentioned, the timekeeper, cost clerk, and several mes- 
sengers, and besides these, the production clerk, the order of 
work clerk, and the recording clerk. The production clerk 
sees that orders go through the planning department without 
delay, and watches the progress of the work through the shop 
to see that goods are finished and ready for shipment when 
due. The order of work clerk plans ahead the work to be 
done by each workman, and arranges the order of work ready 
to be done by each machine, in accordance with the “Order of 
Work” or schedule given him by the production clerk; he sees, 
also, that plenty of work is kept ahead of each workman. 
The recording clerk enters on the route sheets the progress of 
the work as it moves through the shop. ‘ 

In the shop where there was formerly but one foreman 
there are now several, each of whom has a certain function 
to look after. The gang boss has charge of the work when 
the machines are not cutting, and it is his duty to look after 
the setting up of the work, and the preparations for doing it 
in accordance with the instruction card. The speed boss has 
charge of the work while it is being actually machined, and 
sees that the tools, feeds, speeds, and depth of cuts used, are 
as specified on the instruction card, and that the workman 
operates his machine to the best advantage. The inspector 
is solely concerned with the quality of the work, and it is 
his duty to see that the work done is up to the required stan- 
dard of finish and accuracy. The repair boss looks after the 
repairs and maintenance of the machines, shafting, and belts. 

The moving of materials is done by special laborers, and is 
controlled by the recording clerk in the planning department, 
nothing being moved except upon a written order issued by 
him. After a job has been moved to a machine where an 
operation is to be done on it, the order of work clerk issues 
the order for doing that operation, and the drawing and the 
instruction card are delivered to the workman. All tools 
required to do the work are brought in a “tote box” to the 
machine by a messenger, tools and appliances of all kinds 
being kept in the tool room in constant readiness for use. 
The gang bosses are required to see that these preparations 
are at all times made for at least three jobs ahead for each 
workman. 

When a workman starts a job, an order is at once sent to 
the inspector, notifying him, to that effect, and requiring him 
to immediately see that the workman thoroughly understands 
what is required, and to inspect the first piece finished. This 
inspection at the start of a job is for the purpose of prevent- 
ing mistakes being repeated on the entire lot of parts, and is 
most. effective in reducing bad work to a minimum. Upon 
completion of the entire lot of parts, they are again finally 
inspected, before being moved to the machine that is to per- 
form the next operation. 

With the work thus planned and prepared for in advance, 
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and with the various “functional foremen” not only directing 
the men, but assisting them to perform a definite task in a 
definite time, it has been demonstrated that each workman, 
by actually doing productive work all of the time, can turn 
out from one to three hundred per cent more work than he 
is able to do in a shop run as many are, where the planning 
and preparations are left to be looked after by the one “over- 
worked foreman” and the workman, no matter how competent 
either of them may be. 

In concluding, the writer wishes to call attention to the 
fact that the “non-producers” in the planning department and 
in the shop are doing nothing but what had to be done by 
somebody under the old form of management, with the differ- 


-ence that, under the “Taylor System,” each thing is done in 


a systematic manner by men qualified by training in that 
particular thing, whereas formerly it was done much less 
efficiently in the shop, and charged against the job as produc- 
tive work. The fact that it is being done by a man who 
should have been producing, but whose machine was standing 
idle, does not make it productive labor. It does not matter 
whether the wages for “non-productive” labor are 10 per cent 
of the total pay-roll or 60 per cent of the total pay-roll, the 
only sound basis of judgment being a comparison of goods 
produced per dollar expended. On this basis it has been 
clearly shown, as in the case of the second plant described, 
that it is a mistake to fight shy of ‘“non-producers,” provided, 
as before stated, that their efforts are properly directed and 
utilized. The proportion of “non-producers” required to obtain 
the best results, depends upon the nature of the product and 
the quantities handled. é 


THE GROWTH OF THE CEMENT INDUSTRY. 


The Portland cement industry in this country presents one 
of the most marvelous instances of growth on record. The 
use of cement for all forms of construction—tor railroad, 
dock and harbor work, great office buildings, factories, hotels, 
dwellings, and a thousand and one other things—has occa- 
sioned the amazing increase in the output in the United 
States from 42,000 barrels in 1880, to 35,000,000 barrels in 
1905, or over 800 times as much; whereas in pig-iron produc- 
tion the output in 1905 was only about six times that of 1880. 
This marvelous growth of the cement industry, however, has 
in no way interfered with the growth of the iron industry. 
To the contrary, cement has come as an auxiliary to help 
maintain the vast building activity, preventing an iron and 
steel famine, which would have upset all building operations 
throughout the country. As concrete has supplemented iron 
so has it helped the lumber situation through its use in many 
forms of construction where timber would otherwise have 
been essential. The scarcity of timber is growing to an 
alarming extent. Experts have placed the limit of supply at 
35 years. The advent of the cement industry is therefore im- 
portant in helping to save the American forests from com- 
plete destruction. The manufacture of all this cement re- 
quires a vast amount of machinery. Many plants have sprung 
up within the last few years in various parts of this country, 
whose capacities run up into thousands of barrels daily. Con- 
tracts for cement-making machinery calling for an expendi- 
ture of hundreds of thousands of dollars are of frequent oc- 
currence to the large cement machinery manufacturers. What 
is said to constitute the largest individual order ever placed 
for tube mills for the grinding of cement clinker is one re- 
cently placed by the United States Steel Corporation. This 
order calls for forty-seven tube mills, 5 feet in diameter by 22 
feet in length. Twenty of these are to be installed in the 
plant of the Carnegie Steel Company at Homestead, Pa., and 
twenty-seven are for an extension to the immense modern 
cement plant of the Illinois Steel Company at Buffington, Ind. 
This entire order was awarded to the Power and Mining Ma- 
chinery Company, Cudahy, Wis. 


* * * 


The production of gold which has of late commanded so 
much attention, is still continuing to increase. August re- 
turns from the Rand mines in South Africa show that the 
output is nearly 20 per cent in excess of the output during 
August last year. 
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COUNTERBORES WITH INTERCHANGEABLE 
BODIES AND GUIDES. 


ERIK OBERG. 


The efforts constantly made by progressive manufacturers 
to decrease the cost of tools without impairing their efficiency 
have resulted in the design of a number of holders for cut- 
ting tools which permit a cheaper grade of material to be 
used in the holder proper, while the best quality steel can be 
used for the cutting tool itself. A further impetus to these 
efforts has been given by the extensive use of high-speed 
steel, the price of which is so high as to make its use for 
Many purposes prohibitive, if the whole tool should be manu- 
factured throughout of this material. Many tools which only 
a few years ago were almost invariably made solid are there- 
fore to-day made up in several parts, the portion which per- 
forms the cutting being the only one made out of high grade 
material. Incidentally another advantage is also gained. In- 
asmuch as the cutting portion of a tool is the only one which, 
in general, when worn, has caused the tool to be discarded, it 
is now possible to retain all the other parts and replace the 
cutting portion only. 

The accompanying cuts show a number of counterbores 
with interchangeable bodies and guides. In the case of coun- 
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Fig.1. Counterbore with Interchangeable Blade and Guide. 


terbores the interchangeability is even of a greater advantage 
than in many other tools, inasmuch as here a number of 
guides can be used with the same body, and vice versa, thus 
making it possible to replace a very large collection of solid 
counterbores with a single holder and a few bodies and guides. 

Fig. 1 shows a counterbore where the body consists sim- 
ply of a blade A, inserted in a slot B in the holder. The 
blade rests upon a hardened tool steel collar C, which is driv- 
en in place. A slot is milled across the blade in the center at 
D, and a setscrew H serves the double purpose of binding 
the blade against the collar © and holding it central. The 
guide bushing F is provided with a small slot fitting over the 
blade to prevent it from turning, and is kept in place by 
the head of the screw H. There is, however, a slight allow- 
ance for play between the guide bushing and the head of the 
screw, in order to insure that the screw will bind the blade 
in the slot D, and not tighten down upon the bushing before 
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Fig. 2. Counterbore with Interchangeable Body and Guide, 
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binding the blade. By simply removing the screw the coun- 
terbore can be provided with any size blade and guide within 
certain limits. This class of counterbores is manufactured 
by the Pratt & Whitney Co. 

Fig. 2 shows a counterbore of a different type. The collar 
_ B is keyed to the holder, and is provided with a step as shown 
in the cut by means of which the counterbore-body @ is driven. 
The collar is movable in the longitudinal direction of the 
holder, being pressed down toward the coynterbore by means 
of the nut A. The thrust when binding is taken by the guide 
bushing D, which is provided with a pin sliding in a slot in 
the guide pin HZ. This slot is milled in the longitudinal direc- 
tion of the holder about one-half of the length of the guide 
pin, and is then milled in form of a circular groove about 
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one quarter of'a revolution. When the guide bushing with its 
pin is pushed over the guide pin and given a quarter of a 
turn, the nut A can be screwed down until it holds the body 
of the counterbore firmly in place. The advantage of this 
type is that the bushing and body can be very quickly changed 
and are simple to duplicate. 

Fig. 3 shows a counterbore of a somewhat similar type. 
Here the driving collar A is fastened to the holder by a taper . 
pin, and provided with a key freely fitting a slot in the body 
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Fig. 3. Counterbore with Interchangeable Body and Guide. 


B. The guide C is screwed into the holder, and binds the 
counterbore-body against the driving collar. The guide is pro- 
vided with a screw slot to facilitate its being screwed in and 
out. A portion, D, on the stem of the guide should be plain 
and a good fit in a plain hole in the holder, in order to in- 
sure that the guide will be concentric with the body of the 
counterbore. The thread must, of course, in such a case fit 
very freely. 

The variations possible are evidently many, but the types 
represented involve the principles upon which interchange- 
able body and guide counterbores are designed. The body 
and the guide should be easy to duplicate, there should be 
means insuring that they will always remain concentric in 
relation to one another, and all details, needing fitting when 
made, should be contained in the holder itself in order to 
prevent difficulties arising when placing new bodies or guides 
on old holders. 

* * * 

There is a large class of persons totally unfamiliar with 
machine shop operations and who have but the vaguest ideas 
of the methods and machines employed for reducing forgings 
and castings to shape required for machine construction. A 
not uncommon idea of the tyro is that a faced part is done 
at say one sweep of a broad-face tool, and that cylindrical 
parts are turned in the same manner. We, of course, know 
that in the beginning the fundamental design of all machine 
tools was based on the holding of a narrow point tool and 
feeding it progressively as the work rotated or reciprocated. 
In this way a small portion of metal is attacked at once and 
successive furrows are made the same as in plowing a field. 
The width of the plow furrow is limited to the strength and 
endurance of the team, and the depth and width of a lathe 
cut is dependent on the rigidity and power of the machine. 
In time, as the design of machine tools increased in power 
and rigidity, the width of the cut was increased; the forming 
idea became more pronounced and the use of broad-faced tools 
which would actually sweep at one revolution a complete 
cylinder of definite length was an established fact. To-day 
this idea has been carried to an extent which would astonish 
those who are familiar only with the earlier types of machine 
tools. For example, a special machine has been built by one 
well-known concern for facing a certain part in three different 
places at one operation. Each of these three operations would 
have required at least twenty minutes if done in an ordinary 
24-inch engine lathe of a generation ago. To-day, this special 
machine, which weighs as much, perhaps, as ten engine lathes, 
does the three operations in one-twentieth of the time. It 
literally “hogs” the metal off at say, two or three revolutions, 
followed with a finishing revolution, and the work is done. 
It seems hard to conceive of the development of machine 
tools being carried to a much greater extent than this. Any 
further improvements would mean the elimination of ma- 
chining, and perhaps this in time may come when the molder 
succeeds in producing molds mechanically perfect and which 
are not destroyed for each casting. This, already done with 
alloy castings, does not, however, promise much for the more 
refractory metals like iron, steel and brass. Shrinkage must 
first be overcome, and this is a large job alone. 
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NOVEMBER, 1906. 


The Walschaerts valve gear of which we made mention In 
our October issue has again been discussed at a convention 
of railroad men, this time at the fourteenth annual convention 
of the Traveling Engineers’ Association. A paper was read 
before the convention by Mr. O. H. Rehmeyer on the Wal- 
schaerts valve gear in which he briefly refers to the history 
of this type of gear and to its adoption for American locomo- 
tives, comparing some of its features with those of the 
Stephenson link motion. It was pointed out that the Wal- 
schaerts gear is superior from the standpoint of inspection 
on account of all parts liable to defect being in plain view 
and easily examined from the outside. In regard to the cost 
of maintenance of this gear compared with the Stephenson 
valve gear, the author believed it to be fully 25 per cent less 
and expressed the opinion that the Walschaerts gear will 
handle a train better at a slow rate of speed with very little 
slipping, while with the Stephenson motion there is a greater 
tendency to slip at slow speed, requiring a greater amount of 
sand to prevent it. The ensuing discussion evinced the Wal- 
schaerts valve gear to be in general favor, especially so in 
view of advantages gained by placing the motion on the out- 
side and removing difficulties consequent upon the motion 
work of heavy engines being between the frames, and the 
Walschaerts gear was reported to be popular among engineers, 
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RAILWAY ACCIDENTS. 


The frequency of serious accidents on American railways 
has made the general public so accustomed to these occurences 
as to class them amongst those which are nearly inevitable. It 
must be deeply regretted that such a condition should exist, 
because frequent railway accidents are by no means necessary, 
if proper regard is paid to the safety of passengers. The con- 
ditions on European railroads, where accidents are incompar- 
ably fewer than on American roads, vouch for this statement. 
Nor is it possible to argue that traffic on American roads is 
so much heavier, or speeds so much greater than on European 
roads, so as to make the chances for accidents more frequent. 
The traffic and the speed maintained on any of the great Hu- 
ropean thoroughfares compare with the traffic and the speed 
of our own railroads. It is difficult to give a valid reason 
why such an unfavorable condition should exist here, if it has 
been possible to eliminate accidents to a great extent else- 
where. For the sake of comparison with Huropean experi- 
ences it is interesting as well as instructive to note that on 
the Swedish state railways, which at present carry more than 
11,000,000 passengers a year, the total loss of life of passen- 
gers during the last forty years has been only eight. The 
number of passengers injured in railway accidents during 
the.same period has been fifteen. While we do not have any 
record of the casualties of any American system carrying ap- 
proximately the same number of passengers a year, it is too 
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well known a fact that we could not find any record that ~ 
would compare favorably in the slightest degree. It is time 
that there be a general demand for greater safety on our 
railroads, and the country as a whole will have taken a step 
forward in a direction which we have partly ignored during 


our general progress. 
* a 


REGULATION OF INTERSTATE COMMERCE. 


“Congress shall have power to regulate commerce with for- 
eign nations and among the several States, and with the 
Indian tribes.” Article 1, Section VIII. 

The Constitution of the United States is justly regarded as 
a most remarkable document; the vision of its founders seems 
to have been prophetic, as it is adequate for conditions that 
otherwise could scarcely have been provided for at the time 
it was written. This applies with especial force to the part 
quoted and few of us at the present time realize the impor- 
tance of this paragraph, or what developments will come from 
its liberal interpretation. Seemingly some of the mightiest 
movements of the present era will pivot on this interstate 
commerce clause. Not only, is it to be used to compel equi- 
table freight and passenger rates, but the regulation of rail- 
ways in functions which have heretofore been regarded as 
strictly those of private corporations; it will be the lever by 
which the packing of pure food products will be assured to 
the people, and the manufacture of any product going beyond 
the bounds of the State may be regarded as coming under the 


scope of government authority because of this fortunate Con- 


stitutional provision. But stranger still is that it may be 
made a powerful lever for controlling and regulating swollen 
private fortunes, a menace which to-day looms with frowning 
front. Few indeed of the great fortunes which have been 
accumulated are restricted in the scope of their activities to 
one State. The moment they go out of the State they become 
subject to the interstate commerce law of the Constitution 
and hence are susceptible to government regulation. It ap- 
pears that a liberal interpretation of this clause will be a 
much more effective lever for public weal than any govern- 
ment ownership scheme could possibly be. 
* * * 


CAR CLEANING. 


The subject for discussion before the New York Railroad 
Club at the October 19 meeting was a paper on car cleaning 
read by Mr. B. P. Flory, mechanical engineer of the Central 
R. R. of New Jersey. It was descriptive of the vacuum Ssys- 
tem of car cleaning in use at the Jersey City terminal of this 
road. It is a somewhat curious fact that up to within a 
few years the improved method in general use for cleaning 
cars was the so-called pneumatic system, using compressed 
air for blowing the dust out of the cushions, carpets, etc. 
While the advantages of the “sucking” or vacuum system 
were obvious, no one seemed to have the courage to try it, 
chiefly on account of the difficulty of getting rid of the debris 
so that it could not be carried over into the vacuum pumps, 
etc. The compressed air system has the great disadvantage of 
merely displacing the dust, and if cleaning is carried on 
within a car the dirt simply changes position and settles on 
the other interior parts of the car. The advantage of the 
vacuum system is that the material is not only displaced, but 
is carried away through a hose and disposed of without any 
annoyance. It is not very much more rapid in operation, but 
obviously much more hygienic, all germs being whisked away 
where they can no longer be a source of trouble. Mr. Flory 
said that the plant installed at the Jersey City terminal for 
cleaning the cars and station has been in operation now about 
This includes 
the cost of two double-acting steam pumps of 20 H.P. each 
and a pipe system with distributing outlets in the coach clean- 
ing yards, etc. A vacuum measured by about 14 inches of 
mercury is the usual working force. His conclusions are that 
the vacuum system’ is more economical of power; the cost for 
labor is reduced; all dust is absolutely removed from the 
seats, back, and carpets; the varnish is not injured by having 
particles of dust or cinders blown against it, it keeps the 
equipment in better shape; and the cars can be cleaned 
quicker and turned in less time than with compressed air. 
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AUTOMOBILE FINE SCREW THREADS. 


We give publicity to the newly adopted thread standara 
of the Association of Licensed Automobile Manufacturers, the 
details of the standard forming the subject matter of the 
article on page 148 and of the current supplement. It will be 
noticed that the pitch of the threads of the various screw 
diameters is considerably finer than that of the Navy, United 
States or Sellers standard, as it is variably called. For exam- 
ple, the pitch for a %-inch screw is 16 threads per inch instead 
of 10, and about the same proportion holds with all the screws 
from % inch to 1 inch diameter, inclusive; the number of 
threads per inch being increased by about 50 per cent on the 
average. : 

The needs of the automobile, especially that of the racing 
type, undoubtedly require a finer pitch screw than the present 
American screw standard. This feature is one thing that has 
made for the superiority of the foreign machines, their build- 
ers having generally used screws much finer than our standard 
pitches and thus much less likely to be jarred loose. The 
Association of Licensed Automobile Manufacturers recognized 
the condition and adopted the present standard which, in 
itself, is commendable but somewhat hasty. In giving pub- 
licity to it, we do not indorse it, except that we also recog- 
nize the need for the finer pitches, not only on automobile 
construction but certain other machinery as well. We believe 
it is unfortunate that this move should have been made 
without a more common indorsement which would have given 
it a better standing and have paved the way for its general 
adoption as another standard alongside of the present United 
States standard. The adoption of a new standard of screws 
should only have been made after careful consideration and 
consultation with men whose opinions have weight. How 
much of this was done we do not know, but it comes as a sur- 
prise to most people outside of the automobile business. 

It might be said that we had just arrived at the stage of 
having standard screw threads. The general adoption of 
United States standard thread brought order out of chaos and 
Was perhaps one of the greatest moves for advancement in 
machine construction ever made, as it tended toward inter- 
changeability. Now, if the manufacturers of special prod- 
ucts, such as automobiles, etc., are to feel free to adopt new 
standards which seem to them better suited to their peculiar 
requirements, it will be only a question of a few years when 
we shall again in a measure be in the confused state as regards 
screw threads that marked manufacturing before the present 
era. ; 

The United States standard screw threads are admirably 
adapted to the needs of heavy work, such as bridges, build- 
ings, cars, locomotives, etc., being easily manufactured and 
not readily bruised and damaged by rough handling. The 
needs of the automobile, of course, are quite different. Not 
only are the parts relatively smaller, but, being made of 
finer material, much stronger. Better workmanship permits 
the use of finer screw pitches, and the extreme vibration inci- 
dent to high speeds undoubtedly requires a system different 
from that of the United States standard. While some agitation 
has already been made toward the adoption of a finer system 
of threads it has not materialized into anything definite. Per- 
haps this radical departure will bring matters to a focus and 
result in giving us an authoritative standard of finer pitches 
adapted to special machinery, either as an indorsement of the 
one in discussion or of some other—it does not matter par- 
ticularly so long as it meets the wants and is generally recog- 
nized. It is to be hoped that something of this nature will be 


the result. 
* * * 


A GROWING OPPORTUNITY. 


When the young man is casting about for a profitable and 
congenial business to which to devote himself for life, if his 
inclinations lead him toward the realm of engineering, he 
cannot but feel somewhat disheartened by the state of this 
profession at the present time. There are scores of engi- 
neering schools in the country attended by thousands of 
students, great numbers of whom are graduated each year. It 
is truly said that there is a great demand for these graduates 
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on the part of engineering firms in various lines, but this 
demand is for young men who are willing to work for long 
hours at small wages for the sake of gaining “practical ex- 
perience.” The upward steps from these positions are difficult 
and the openings leading to the ascent are few. Besides, the 
salaries obtained by even the best engineers are not commen- 
surate, so at least it seems to the young man, with the time 
and study and money which he has expended on his education. 
Especially is this so when compared with the harvest reaped 
by the financial managers and the members of the selling 
organization in great industrial undertakings. The expert 
in salesmanship, the man who obtains the big contracts and 
brings in business, is the one who up to this time has been 
the most valued member of the salaried organization. 

It is not safe, however, to consider this as a permanent condi- 
tion. While this field is an attractive one at present, the in- 
creasing growth of the idea of combination and community 
of interest is bound to lessen competition more and more as 
time goes on, and competition is the only factor which makes 
it possible for the selling agent to receive the abnormal re- 
wards which he now enjoys. Considered from a purely ab- 
stract standpoint, indeed, this condition does not seem to be a 
stable one. The salesman’s business is an economic waste, 
so far as the country at large is concerned, in the sense that 
he does not add to the wealth of the country an amount cor- 
responding to the value he receives for closing his large con- 
tracts. He merely diverts business from one channel to an- 
other. The consumer is therefore compelled to pay something 
more than the intrinsic value of his purchase for the privi- 
lege of having his order subjected to the fierce rivalry which 
has hitherto characterized the industrial world. 

With the partial decadence, at least, of the importance of 
the selling end ef the business, more and more will appear 
the necessity for reducing the cost of production to the low- 
est possible point. Competition in the future will largely be 
waged in the work shop and factory instead of in the city 
offices of manufacturing firms. This condition is one that 
must, in the nature of things, call increasingly for men 
skilled in the art of production at a minimum cost, who can 
get the most possible out of men and machines without 
unduly distressing either. This is the most attractive open- 
ing for the intelligent, energetic young man of to-day. The 
steps that he should take to perfect himself in the art of 
management cannot be definitely laid down. Each one will. 
have to search them out for himself. A technical education 
will be no hindrance and should be of great help, not only 
from the greater knowledge of scientific principles which it 
gives, but also in the training given in expressing one’s ideas 
in handwriting and in speech and in the broadening influence 
of contact with numbers of other men with similar aims in 
life. But a technical training is not absolutely necessary. 
The works manager has to make large use of the brains of 
others when it comes to solving engineering problems, and 
will give up ‘his own time mostly to questions of organization 
and administration. This can best be learned by actual prac- 
tice in the art. The steps to be followed are the old-fashioned 
ones from the ranks of the workmen up through the petty 
foremanships to the higher positions of responsibility. He 
must consider, however, unlike the ordinary foreman, that he 
is studying and striving to master a definite and complicated 
science—a science of which something has been written and 
concerning which some experimental work has been done, but 
which is in the main a region whose prominences are un- 
mapped and whose routes of travel are undetermined and 
unmarked. 

The typical manager of the past, like the old-fashioned engi- 
neer, attained his eminence through unusual and fortuitous 
natural endowment. The efficient manager of the future, like 
the engineer of the present, will depend for his success on 
accurate analysis of the conditions with which he is con- 
fronted, and carefully considered and executed plans for ac- 
complishing the results he desires. This is the field which 
to-day presents the most inviting opportunities in the mechani- 
cal world. As to how it shall be entered, each one must 
determine for himself. There are few places where one can 
serve a definite apprenticeship in the art, and no college has 
yet added the study of the science to its curriculum. 
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ENGINEERING REVIEW. 


CURRENT EVENTS, TECHNICAL AND MECHANICAL—LEADING ARTICLES OF THE MONTH. 


The Mechanical World states that a new alloy for turbine 
blades, containing 80 per cent copper and 20 per cent nickel, 
has been found to be the most satisfactory metal for the pur- 
pose as yet discovered. Of the alloys formerly wused those 
containing zinc are said to be extremely unreliable at high 
temperatures, particularly when used with superheated steam. 


A new German process of case hardening is claimed to give 
results superior to any hitherto obtained. It is said that a 
piece weighing 400 pounds can be hardened 0.040 inch deep, 
and so hard that no steel will cut it, though it may be welded. 
The work to be hardened is heated in bone dust powder to 
which is added % pound of yellow prussiate, 4% pound of 
cyanide of potassium, and one pound of phosphorus. It is 
heated to a very high temperature in a closed box. 

Lead wool, made in Germany, is used principally for caulk- 
ing pipes, the joint being filled cold against a backing of hemp 
or tarred yarn. It is considered a good substitute for 
melted lead in making joints for hub and spigot cast iron 
gas mains. This “blei-wolle’” is lead which has been shredded 
to about the size of heavy thread, collected into bundles of con- 
venient length and of a size in proportion to the joint to be 
filled, twisted somewhat.—Mining Reporter. 


Pure copper cannot be cast in sand without considerable 
difficulty; in fact, some deoxidizer is always used. For com- 
mon copper castings from 2 to 5 per cent zinc is generally 
added to get sound castings; but for electrical work this is 
useless. The only way to get good electrical castings is to 
melt pure electrolytic copper in a plumbago crucible under a 
thick layer of charcoal. When thoroughly melted add 2 per 
cent silicon copper and stir it in with a stick and cast as 
soon as ready. Practical experience alone will show the cor- 
rect temperature for casting copper in sand molds, and the 
proper temperature of the sand. It must not be cast boiling, 
but a fairly high temperature is necessary.—Metal Industry. 


The Maschinen- and Metallindustrie-Zeitung has made cal- 
culations to the effect that a grown person receives through 
his food an amount of heat equivalent to about 12,000 or 14,000 
B. T. U. a day. Only 1,200 B. T. U. are during an eight-hour 
day transformed into work, and the exertion of a man under 
these circumstances is equivalent to 0.08 H. P. Granting 
these figures to be correct, it is further stated that the effi- 
ciency of the steam-engine, the cost of its running being 
compared with the wages paid for labor, is 150 times greater 
than that of human exertion. No wonder then that we try to 
replace the brute force of man with motors of all descrip- 
tions wherever possible, and rather use the mental powers of 
man which no machine has as yet been able to replace. 


A German manufacturer, Mr. Julius Pintsch, of Berlin, has 
made a number of experiments in order to ascertain the com- 
parative durability of various metals when exposed to the 
heated exhaust gases from internal combustion engines. The 
experiments indicate that bronze and copper are least adapted 
to endure exposure; nickel and brass are possessed of more 
enduring qualities, while machine steel, nickel steel and cast 
iron show little depreciation from exposure. Cast iron stood 
the test far better when not finished, but even finished cast 
iron proved to be well suited for exposure of this character. 
The exhaust gases in the experiments referred to had a tem- 
perature of 700 degrees F. So high a temperature, of course, 
is not necessary for the exhaust gases if the machine is pro- 
vided with a proper provision for cooling off the cylinder 
walls. ‘ 


United States Consul Griffith, of Liverpool, has sent to Wash- 
ington’ a brief note concerning an automatic train stop which 
has been in use at one or more places on the North Stafford- 
shire Railway for two years. The apparatus, devised by Mr. 


T. E. R. Phillips, of Liverpool, consists of a “tripper” fixed 
on the sleepers between the rails which, when a signal is in 
the stop position, actuates a visual and an audible signal in 
the locomotive cab. The apparatus is also designed to apply 
the brakes. A great number of similar devices have been pat- 
ented, but have not proved successful. One fault common to 
a large number is that the inventors have not considered the 
inertia of parts suddenly moved from a state of rest to a 
velocity of, say, 88 feet per second, and this is what happens 
to a “tripper’ when struck by a ‘train running a mile a 
minute. 


The uses of bismuth are fairly numerous, and recently the 
German and French governments adopted this metal in place 
of lead for the cores of rifle bullets. The alloys of bismuth 
with lead and tin are well known for their easy fusibility and 
their property of expanding on solidification. Their fusibility 
can be increased by adding cadmium. Usually alloys contain 
from 20 to 50 per cent bismuth, 25 to 50 per cent lead, 4 to 
20 per cent tin, and occasionally a little cadmium. There has 
been further research work on copper-bismuth alloys to 
determine their physical characteristics and to decide what 
percentage of each metal will make the best eutectic mixture. 
The structure of copper alloys containing 98 per cent or more 
bismuth resembles pure bismuth. Alloys generally are valued 
by the market conditions of their constituent metals—Mining 
Reporter. 


It appears that the Kjellin electric furnace for the produc- 
tion of steel has developed beyond the stage of mere experi- 
menting, as this method is now reported to be far enough 
developed for utilization on a large scale in Sweden. The 
immense water power at Trollhattan will be utilized for this 
purpose and the Swedish government, which controls this 


water power, is expected to give the necessary permits to the | 


exploiting company. The promoters expect to build a steel 
mill for producing at least 500,000 tons of steel annually, and 
at least one mill of the same size is expected to be erected in 
another part of the country. The extensive iron ore deposits 
in the northern part of the country will furnish all the raw 
material necessary. The Krupp Works are reported to have 
acquired the Kjellin patents for Germany and will erect large 
mills for their utilization. 


William Marriott, an English civil engineer, makes a very 
interesting statement in the London Times Supplement re- 
garding what has been called the “growth of iron.” He 
asserts that during an experience of more than thirty years 
he has become convinced that iron increases in volume 
through continued heating and cooling. Mr. Marriott writes: 
“Rails that have fitted swing bridges with plenty of clear- 
ance have had to be shortened repeatedly year after year, 
and only recently I have known an instance of a swing 
bridge which had been open for half an hour that could not 
be put back until some of the ironwork had been reduced. 
The bridge had been built for some thirteen years and had 
been opened and closed during that time many hundreds of 
times. There is little doubt in my mind that iron heated 
and cooled alternately does permanently lengthen.” 


On September 30 the first run with a heavy electric train 
was made on the New York Central R.R. from Highbridge to 
the Grand Central Station. About November 10 it is expected 
to have electric engines running regularly between the Grand 
Central Station and Highbridge. The smoke nuisance in the 


tunnel will, however, not be fully eliminated for some months, 


as the electrification of the New York, New Haven & Hart- 
ford R.R. is not yet far enough advanced to permit steam to 
be abandoned on this line. Enough has already been-accom- 
plished, however, to remedy the disagreeable features of the 
entrance to New York by way of the tunnel, and to indicate 
that marked improvement in suburban traffic accommodations 
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will follow the completion of the undertaking. The first trip 
through the tunnel was made with open windows without an- 
noyance, except from the small amount of gas left in the tun- 
nel from preceding trains. 


In establishments expecting to produce a uniformity in 
their output, estimating the heat of a piece of steel by the 
color is no more considered safe. No two men will agree as 
to the color of a piece in any one fire or bath. The same tem- 
perature will be differently estimated in different parts of the 
shop or at different times of the year or day, according to 
the light, and no two kinds of steel will show the same color 
for the same temperature. For these reasons the eye cannot 
be depended upon. There are, however, means for measuring 
temperatures used by manufacturers of fine porcelain which 
undoubtedly would be valuable to steel workers to enable 
them to ascertain with certainty the temperature in a furnace, 
The method consists in the use of porcelain or clay cones of 
various melting or softening points. Sixty different grades 
exist, each stamped with a number corresponding to the dif- 
ferent temperatures at which the cones will collapse. The 
range of these temperatures is between 1,094 to 3.522 de. 
grees F.—Scientific American. 


According to the English Mechanic and World of Science, 
Messrs. Siemens and Halske, of Berlin, Germany, have recent- 
ly patented an alloy which is especially suited for use as a 
bearing metal. They state that it is superior to the usual 
white metal in that it is very easily worked and particularly 
easily turned, that it fills up the mold completely when cast, 
that it possesses relatively great hardness, and, what is most 
important, that it has an extremely small coefficient of fric- 
tion. The alloy is made by melting together approximately 
equal parts of cadmium and zinc, with an addition of a small 
proportion of antimony. The alloy can, for example, consist 
of 45-50 parts of cadmium, 45-50 parts of zinc, and up to 10 
parts of antimony. The antimony added should not exceed 
10 per cent, as otherwise the metal is too brittle. A very 
suitable proportion of antimony is 5 per cent. If the propor- 
tion of cadmium and zinc is considerably varied, the coeffi- 
cient of friction increases, and the other good properties of 
the alloy are essentially prejudiced. 


As a result of tests made on an experimental steel coach, 
the Pennsylvania Railroad has decided that all its future pas- 
Senger equipment shall be made of steel. The necessity for 
providing non-collapsible and absolutely fireproof passenger 
cars for the Hudson River tunnel has led to this decision. 
The experimental car, it is stated, could stand any load or any 
collision. Its hidden frame is like a cantilever bridge, sus- 
pended on the trucks as piers, insuring safety against tele- 
scoping. The car weighs 103,550 pounds, against 84,500 pounds 
for the standard wooden coach; but it is found that the added 
weight very greatly reduces the vibration and adds to the com- 
fort of the passengers. The decision now arrived at means 
that there must be rapidly constructed 1,000 fireproof cars, to 
be ready when the tunnel is completed. The Pullman Co. 
has also decided to build a steel sleeper which weighs some 
25 per cent more than the standard wooden coach. The frame 
is of cantilever construction similar to a bridge and the floor- 
ing of the car and platform is of imitation stone spread on 
steel plates. Doors are of steel plate filled with cork to pre- 
vent noise, and the roof is of composite boards covered with 
copper sheathing, the inside lining being of composite boards 
covered with fireproof paint. 


An explosive, which cost only one-tenth as much as dyna- 
' mite, was experimented with at the Simplon tunnel, but had 
to be abandoned because of a peculiar disadvantage. As de- 
scribed by M. Jacquier, in the Annales des Ponts et Chaussées, 
it was made by soaking meal or powdered charcoal in liquid 
air or liquid oxygen, the powdered carbon being first packed 
into a case made of stout paper and covered with an asbestos 
wad, through which passed a paper tube to the bottom of the 
cartridge. Just before firing, the liquid air was poured in, 
and the firing was done by means of a fulminate cap as usual. 
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Not over ten minutes should be allowed to elapse after filling 
before firing the cartridge, as the liquid air is gradually 
evaporating, and at the end of half an hour has completely 
disappeared. From this results one of the great advantages - 
of the explosive, namely, that if it should miss fire, it is only 
necessary to wait awhile and there will be no danger what- 
ever to the men. The dynamite used in the construction of 
this tunnel cost $27.50 per lineal yard of single tunnel; there- 
fore this new explosive would have effected a great saving 
if it had been possible to use it. The reason why it could not 
be used was that it produced such great quantities of carbon 
monoxide (CO), that the atmosphere in the tunnel became 
very injurious to the workmen.—English Mechanic and World 
of Science. 


ALCOHOL FROM CORNCOBS. 

The Department of Agriculture is developing a new indus- 
try in the production of alcohol from corncobs, which, the 
department says, promises to be of much commercial value. 
Investigations are being made at Hoopeston, IIll., and have 
proved that the large quantities of corncobs which every year 
go to waste can be made to produce alcohol in sufficient quan- 
tities to justify the erection of a distilling plant in connec- 
tion with a corn cannery. So far the department has suc- 
ceeded by simple methods of fermentation in getting a yield 
of 11 gallons of alcohol from a ton of green cobs, and by 
similar methods in getting 6 gallons of alcohol from a ton of 
green cornstalks. A department official says that these ‘tests 
show that there are 240 pounds of fermentable substance in 
a ton of green field cornstalks, which will yield about ‘half 
of its weight in absolute alcohol. In round numbers 4a ‘ton 
of stalks will produce 100 pounds of alcohol or 200 pounds of 
proof spirits. As a gallon of alcohol weighs nearly 7 pounds. 
there should be 15 gallons of alcohol in a ton of stalks. The 
addition of the corn on the cob adds further to the possibili- 
ties of alcohol obtainable from a ton of cobs, and will have its 
influence in bringing the quantity to a greater figure— 
Horseless Age. 


TURBO-BLOWERS. 


In a paper recently presented at a meeting of the British 
Association for the Advancement of Science by Gerald Stoney, 
on the subject of “Recent Advances in Steam Turbines— 
Land and Marine,” the author described the development of 
the steam turbine for driving rotary air compressors of the 
turbine type, which are now being used largely for blowing 
blast furnaces. The advantages gained are light weight. 
small foundation, small consumption of oil and above all, high 
economy of steam over the reciprocating types of blowing 
engines. The outfits described are generally for about 20,000 
cubic feet of free air per minute, and a pressure of ten to 
fifteen pounds per square inch. A slightly different type is 
made for about 30,000 cubic feet per minute, at about one 
pound per square inch pressure. These blowing equipments 
are being used in several large iron works for dealing with 
the waste gases from furnaces and for driving these gases 
through the recovering plant, etc., an important feature being 
that they do not clog with tar and other matters. Since it is 
nearly impossible to use economically low-pressure steam at 
about atmospheric pressure in a reciprocating engine, the ex- 
haust steam turbine becomes an important factor in those 
cases where there are non-condensing engines and other 
sources of exhaust steam. 


WIND MOTOR FOR ELECTRIC LIGHT AND POWER 
STATION. 

While wind power has never been very extensively used in 
this country (excepting in the prairie regions of the West), 
some European countries (and among them Holland in par- 
ticular) have made use of this cheap power to a very great 
extent. The wind motor, however, has been used only for 
such purposes where a certain and constant amount of power 
was not a necessary condition, and where the variations in 
speed did not in any way interfere with the working of the 
driven machinery. In some cases there have been attempts 
made to provide the wind motors with devices which would 
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permit the driven machines to run at constant speeds no 
matter what be the speed of the wind motor itself. But even 
such devices could, of course, not eliminate the uncertainty 
of the amount of power. Of so much greater interest is 
‘therefore the report that a wind motor has been in success- 
ful operation for two years, furnishing the required power for 
an electric light and power plant in the small town Arkow, 
in Denmark. When using the wind motor for such a pur- 
pose some other kind of a motor must, of course, be kept in 
preparation for emergency cases. Even so, however, is the 
proposition of using the wind power a particularly economical 
one, as has been proven by this electric plant, which pays a 
net profit on the investment of 12.5 per cent. Regarding the 
efficiency of this particular motor the Zeitschrift des Oster- 
reichischen Ingenieur und Architekten-Vereines states that 
with a wind velocity of 20 feet per second each 60 square feet 
of blade surface will generate 1 H. P., out of which 86 per 
cent will reach the electric generators. 


HOLDING POWER OF RAILROAD SPIKES. 

The Forest Service of the United States Department of 
Agriculture has completed a series of tests to determine the 
holding power of different forms of railroad spikes. The tests 
were made on ordinary commercial ties of loblolly pine, oak, 
chestnut, and other woods. The spikes used were of four 
kinds: common driven spikes, a driven spike which has about 
the same form as the common spike with a lengthwise chan- 
nel on the side away from the rail; screw spikes of the 
American type; and screw spikes 
similar to those in use on European 
railroads, and differing from the 
American spike mainly in the man- 
ner of finishing the thread under 
the head. 

The common and the channeled 
spikes were driven into the ties in 
the usual manner to the depth of 


=) 


RAILWAY MACHINERY. 


perro 


November, 1906. 


been due to the improved condition of support and construc- 
tion, but there is no doubt that graphite in places like this 
would allow the parts to move upon each other with greatly 
lessened friction and this means less noise and distress. 


LOCOMOTIVES WITH POPPET VALVES. 

The use of superheated steam in locomotives has not made 
any great headway owing to the fact that it does not work 
well with slide or piston valves. To overcome this difficulty, 
the Hanover Locomotive Works, in Hanover, Germany, about 
a year ago reconstructed a small engine that came into the 
works for repairs, equipping it with poppet valves of the 
Lentz type. The design of these valves is shown in the two 
sectional elevations taken at right angles to each other in the 
cut. The two center valves are for the inlet, and the out- 
side ones for the exhaust. They are actuated by the end 
movement of rod A, which is made with elevations on one 
side to move the valves at the proper times. The valves are 
held closed by means of springs which do not have to be very 
stiff, as the valves only weigh about 8 pounds each. Tests 
made of this engine in comparison with another one of the 
same size equipped with slide valves showed a decided saving 
in water and fuel, 30 per cent and 19 per cent respectively, 
while the durability of the valves was well demonstrated by 
the fact that after running 11,000 miles they were in perfect 
running order. The operation of the poppet valves on this 
trial locomotive was so satisfactory that the Hanover works 
have constructed a larger engine of the same type. 
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five inches. A hole of the same di- 
ameter as the spike at the base of 
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spikes, which were then screwed 
down to the same depth as the 
driven spikes. The ties were then 
placed in the testing machine and 
the force required to pull each 
spike was recorded. 

The average force required to pull common spikes varies 
from 7,000 pounds in white oak, to 3,600 pounds in loblolly 
pine, and 3,000 pounds in chestnut. The holding power of 
the channeled spike is somewhat greater. For example, about 
11 per cent more force, or 4,000 pounds is required to pull it 
from the loblolly pine tie. The two forms of screw spikes have 
about the same holding power, ranging from 13,000 pounds 
in white oak, to 9,400 pounds in chestnut, and 7,700 pounds 
in. loblolly pine. 

There is a marked difference between the behavior of driven 
and screwed spikes in knots and in clear wood. Knots are 
brittle and lack elasticity, so driven spikes do not hold as 
well in them as in clear wood. In the case of common spikes 
in loblolly pine the decrease of holding power in knots is as 
great as 25 per cent. On the other hand, screw spikes tend 
to pull out the whole knot which they penetrate. This in- 
creases the resistance so much that in lobololly pine the in- 
crease of holding power of screw spikes in knots is about 35 
per cent over that for clear wood. 
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USE OF GRAPHITE TO PREVENT CREAKING. 

Graphite has other lubricating uses besides its application 
to running journals. It is used with good results to overcome 
the fiendish propensity of car windows to stick, and according 
to Graphite it has been used with marked success to overcome 
the creaking and cracking noises made by poorly built cars 
when rounding curves and running over uneven track. An 
instance is given of a private car which had given much trouble 
from noise of this character. It was entirely rebuilt and all 
joints and seams were thoroughly covered with graphite be- 
fore being put together. The result. was that the creaking 
was entirely eliminated. Of course part of this might have 
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Poppet Valves for Locomotives. 
CAST-IRON WHEELS. 


The Master Car Builders’ Association has adopted by letter 
ballot the two recommendations of the committee on cast-iron 
wheels increasing the thickness of the flange one-eighth of an 
inch and changing the coning of the tread from 1 in 25 to 
1 in 20. Increasing the thickness of the flange is not a new 
suggestion; it was first made several years ago and then 
dropped because it was considered impossible to run a thicker 
flange through the frogs and guard rails. The American Rail- 
way Association, after an investigation of the limiting condi- 
tions of modern track, has approved the change, and there are 
now no objections on the grounds of safety. How much 
strength and durability this % inch of metal will add to cast- 
iron wheels is yet to be determined by laboratory tests and 
actual service. 

The committee report, in recommending the change in the 
taper of the tread from 1 in 25 to 1 in 20, says: “The reason 
for asking for the change in the taper is due to experiments 
that have recently been made which indicate less flange wear 
and a longer life to the wheel on this account.” 

The comments made on taper of wheel treads by Mr. M. N. 
Forney in his paper on the Relation of the Wheel to the Rail, 
presented to the Master Car Builders’ Association in 1884, are 
pertinent: 

“The relative advantages of coned and cylindrical treads of 
wheels have been in dispute ever since railroads were first 
built. Whatever advantage may accrue from the use of coned 
wheels is soon lost because the cone of the treads is rapidly 
worn away, and the wheels become either cylindrical in form 
or approximate thereto.” 

It may be, however, that the coning has more influence than 
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is usually accredited to it. In the topical discussion on the 
allowable variation in circumferences in mating wheels, it was 
said that if one wheel is made 1-32 inch larger in diameter 
than its mate, such a wheel will not run sharp. It is prob- 
able that a pair of new wheels will act on the rails like a 
barrel rolling on skids; that is, so adjust themselves that they 
will roll on points of equal diameter, and it is evident that 
this will be the more easily accomplished the sharper the cone 
of the tread. Hence, if they are brought to bear, when new, 
on points of equal diameter, they have the probable advantage 
of being liable to wear evenly and thus be of the same diame- 
ter when they are worn to the cylindrical tread. The change 
suggested by the committee is a reasonable one and may do 
something towards the elimination of sharp flanges, but the 
change is so small that complete relief cannot be hoped for.— 
Railroad Gazette. 


REMOVING OIL FROM EXHAUST STEAM. 
Abstract from a paper read by Albert A. Cary before the Ameri- 
can Society of Refrigerating Engineers. 

Separation of oil from condensed steam has been a problem 
of great moment, and many methods and devices have been 
used to effect its removal, all of which may be classified in 
six divisions in the first of which baffle plates or screens are 
used, the exhaust steam being thrown against these surfaces 
and allowed to pass, while moisture and free oil cling to the 
plates and are separated. In the second method, the steam 
delivered by the engine is sent through filters, generally com- 
posed of coke or some other loose material, while in the third 
process the steam is exhausted from the engine through a 
series of pipes having their lower ends immersed in water, 
which is supposed to wash out the oil and allow the steam to 
pass to its place of exhaust. A fourth method makes provision 
for the steam exhausted from the engines to be projected 
upon the surface of a large tank of water, where the oil 
attaches itself to the water surface, while the steam is allowed 
to pass on to its point of exhaust. The fifth method allows 
the steam with its charge of oil to be condensed and then 
carried to a skimming tank, where the oil is supposed to rise 
to the surface of the water and float off, while the cleared 
water is drawn from a point some distance below the surface. 
In the last of all the methods purification is effected by pass- 
ing the oil-charged condensed steam through various filtering 
mediums, such as blankets, sponges, straws, excelsior, etc., 
and depending upon their oil-retaining properties to clear the 
water of its contained oil. 

Recently a new process has been devised which provides for 
the introduction into the water of a small percentage of a 
special material, the nature of which is at present a secret, 
which has a great affinity for oil. As this material is stirred 
throughout the condensed steam, it takes up the oil in the 
same way that blotting paper takes up ink. Tests thus far 
made show that the separation of oil from water by this pro- 
cess is absolute and complete. 

Oil is present in exhaust steam in three different forms: 
first, as a vapor; second, in finely subdivided particles of oil; 
third, in the form of a coating around the small particles of 
condensed water existing in exhaust steam. In all of the 
processes of oil separation, excepting the last described, it 
will be seen that it may be possible to ensnare and filter out 
the finely divided particles of oil floating in the steam and 
also the minute particles of water with their oil coating, but it 
is difficult to take care of the vaporous portion of the oil, 
which has proved most troublesome to the users of such de- 
vices. When oily steam is condensed, oil is found existing in 
the resulting water as a free oil, little clots of which, either 
separately or combined, float to the surface of the water. Con- 
ceiving the idea that a substance might be obtained which 
would have a greater attractive force for the oil than the sur- 
face of water, the inventor of the new process discovered the 
material already mentioned. So effective is this material that 
the quantity used for oil extraction is but one-twentieth of 
1 per cent of the weight of the water itself, and after being 
introduced into the water, it has proved so light and feathery 
that a little stirring causes it to diffuse itself throughout the 
volume of oily water. This extreme lightness and ability to 
diffuse itself throughout the: water soon causes the material 


RAILWAY MACHINERY. 


141 


to get in contact with all of the oil, which seems to leave 
the water suddenly and attach itself to the material. Thus, 
in a few minutes the water becomes cleared and all that is 
needed to produce a liquid as clear as crystal is a rapid filtra- 
tion of the oil and water with its contained oil-absorbing 
material. Samples of water obtained from various power sta- 
tions and subjected to this treatment have shown no trace of 
oil in the filtrate when analyzed by the most delicate chemical 
means. The material has such a capacity for oil that it can 
be used several times before a new charge is required, and, 
further, the cost of the original material is small.—The 
Engineer. 


THE ROTARY GAS ENGINE. 
W. L. Chambers, in The Engineer, October, 1906. 


Much on the possibilities of the gas turbine is printed in 
engineering magazines of the day, and it must be admitted 
that there are certain advantages to be gained in the use of 
that form of motor. At the same time there are certain ob- 
stacles in the way of its successful operation which make the 
turbine impracticable, at least in almost every form yet 
devised. Chief of these difficulties is the inability to keep the 
temperature of the blades below the point of oxidation, which 
renders them brittle and useless. Several ways of overcoming 
this difficulty have been suggested, but no one so far seems to 
have been able to surmount the mechanical obstacles pre- 
sented. A little study of the faults of the common reciprocat- 
ing gas engine has led the writer to the belief that there is 
a greater chance of success in the: field of the rotary gas 
engine of the explosion type than in the turbine. The rotary 
has no greater cooling problem than the reciprocating engine, 
and it is quite possible to get one, two, or even three explo- 
sions per revolution, instead of one every alternate revolution, 
or, at best, one each revolution, as in the ordinary four-cycle 
and two-cycle types. 

If, in the reciprocating engine, two impulses are obtained 
per revolution, it must be in the two-cycle, double-acting type 
with pump and one cylinder or two-cylinder, two-cycle, single- 
acting crosshead type or four-cylinder, four-cycle type. Any 
of these have a great multiplicity of parts and the first two 
are open to the serious fault of all two-cycle engines, viz., 
that of imperfect scavenging, which allows a large amount of 
burned gases, varying with the back pressure of the exhaust, 
to be mixed with the incoming charge. This mixture of the 
gases is very liable to cause back firing. In the four-cycle type 
nearly a fixed amount of burned gas is left in the ports, explo- 
sion chamber, etc., which as in the two-cycle is mixed with the 
new charge. This amounts to from one-sixteenth to one-quar- 
ter of the entire volume of the cylinder, varying with the 
compression. If the compression is high, the amount is less 
in proportion, but increases rapidly as the compression is low- 
ered. No such trouble would be encountered in the rotary, 
as it could be made to scavenge almost perfectly and obtain 
the full benefit of a clean charge. 

Even more than the turbine the rotary would reduce the 
size per unit of power over the common type, due to the fact 
that the rotor of the turbine would of necessity have to be 
made large to keep down the angular velocity, while the rotary 
could be made as compact as possible. The greatest advan- 
tage, however, of the rotary over the reciprocating engine 
would be, that the power of each impulse is applied constantly 
on the tangent; hence, the turning moment would be always 
equal to the pressure at any point, while in the reciprocating 
type the turning moment varies for small close-connected 
engines approximately as given in the accompanying table: 

Pressure. 


Berinning Of Stro kerr tstae ceieleuies.< cee es 
Tar OL SUnOKG jo avert cere eran ratte. soe siic-oloralela 0.444 


TAs OL « StrOK Gy neta alethaver reese ache bale sus cee 0.668 
SG OE BtLOKG,« 3 vars aero ale eraieiac «id asses oo Bie 0.84 
JGOLL SEL OOS a alectcnccedaeeeraaw, pele eutevs, saga. 0.Gre Wis 1.00 
PRUOL SLLOKO. ys steletvas aot, eheuseenir cers eee she < lo.s 5 0.75 
So OL BlLOKGan ciate cre etciaerers eee oie ee wine ties e ele 0.60 
TErOL StrOKenc same nesei onion crelietets ste store so ob be 0.44 
Mulia stroke cracirteretet eee « bas ctetcen cls 0.00 


This variation is due to the imperfection of the crank and 
connecting rod as a means of power transmission. The above 
factors coupled with the constantly varying pressure, which 
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falls rapidly after the beginning of the stroke, make the aver- 
age turning moment only about 0.45 of the average pressure 
on the piston. The rest of the pressure, about 0.55, is simply 
lost in strains and friction. 

Another advantage of the rotary over the common type is 
its compactness, the rotary having something like 8 to 1 the 
advantage in cubical space occupied, and about 3 to 1 in floor 
space. 

Owing to the comparatively small cylinder volumes to pis- 
ton areas in some forms of rotaries, the volume of gas con- 
sumed would be, theoretically, nearly 40 per cent less than in 
its reciprocating competitor. In practice it would in all prob- 
ability not more than equal the common types, owing to the 
difficulty of keeping rotary cylinders tight enough to prevent 
leakage without undue friction. 

There is one thing in the rotary, however, that promises 
to be a little difficult, and this is its lubrication. But this is 
far from an impossible problem, although a somewhat com- 
plicated one owing to the number and location of places that 
require oil. 


NITRIC ACID AS A GAS ENGINE BY-PRODUCT. 
Cassier's Magazine, August, 1906. 


One of the great chemical and economic problems is the 
discovery of a commercially profitable method of fixing the 
inert gas, nitrogen. This element is a valuable one, being 
used in various combinations in the arts, and having an es- 
pecially broad field of usefulness as a plant food. The prob- 
lem of obtaining it, however, in a form suitable for use is a 
very difficult one. Mr. F. E. Junge contributes to Cassier’s 
Magazine a description of a process developed in Germany in 
which the gas engine is used as a medium for performing this 
highly valuable but difficult operation. 


; Machinery, N.F. 


Nitric Acid as a Gas Engine By-product. 


After discussing the varicus methods for the fixaticn of 
nitrogen it can be shown that the most available compound 
for this purpose is nitric oxide, which is composed of equal 
quantities of nitrogen and oxygen. This combination takes 
place at high temperature. After the gas is cooled to a low 
temperature-it will absorb another atom of oxygen from the 
surrounding air, forming nitric dioxide and this will in turn 
dissolve in warm water to form nitric ‘acid according to the 
tormula: 

2NO, + O + H.O = 2 HNO,. 

This last action is effected by spraying the water into the 
gaseous mixture in finely divided form. We thus, in this 
process, have a very simple means of making HNO, by the 
exclusive employment of water and air, both of which can 
be had practically without cost, and in unlimited quantities, 
if it only be possible to find a cheap and realiable method of 
making NO. 

The two constituents of this substance, nitrogen and oxy- 
gen, are both present in the gas engine cylinder as con- 
stituents of the air drawn in with the charge. When analyz- 
ing the exhaust gases of an ordinary gas engine it will be 
noted that if the engine is running very hot the exhaust 
shows a marked smell of nitric oxides, and it is obvious 
that under specially-prepared conditions this phenomenon 
may be made to appear regularly. At the highest tempera- 
tures, which are almost coincident with those of maximum 
pressure, part of the atmospheric nitrogen will combine with 
the surplus oxygen to form NO. To avoid decomposition of 
this combination the mixture must be guarded against grad- 
ually cooling down by adiabatic or other expansion—in other 
words, the gases must be quenched by the sudden injection of 
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cold water. The quantity and distribution of this water in- 
jection will, therefore, determine the drop of temperature and 
pressure of the gases in the compressor cylinder, whence they 
are allowed to escape through a valve into an exhaust vessel, 
where they are mixed with water and air to produce first NO, 
and then HNO,, according to the formula given above. The ac- 
companying cut shows diagrammatically the apparatus em- 
ployed, K being the cylinder of the gas engine, W the water 
inlet valve for quickly cooling the nitric oxide, while A is 
the exhaust valve leading into the chamber O where the 
nitric acid is formed. 

The questions that naturally arise when studying this pro- 
cess are, first. the time or duration of high temperatures 
sufficient to produce NO in such quantities as will make the 
process an economical one; and second, whether the energy 
absorbed as negative work for carrying out the mechanical 
process of compression and the establishment of high press- 
ures is low enough to be a negligible quantity in the com- 
mercial application of the invention. Herr Hausser, who 
described the process before a branch of the Society of Ger- 
man Engineers at Kaiserslautern, produced evidence tending. 
to show that neither of these were of sufficient importance to 
make the process an unprofitable one. An attractive feature 
of the invention and one that is likely to hasten its industrial 
exploitation lies in the fact that the principle underlying it 
is extremely simple and can be carried out ‘by almost any 
owner of a gas engine without increasing the initial cost, 
operating expenses, floor space, or complexity -of the plant in 
any but a very small degree. The amount of power pro- 
duced from a given engine with a given amount of fuel is of 
course reduced, but it is claimed that the value of the nitric 
acid generated exceeds the cost of the power lost to such an 
extent as to make it seem that the process stands on a sound 
commercial basis, as far as Continental conditions, at least, 
are concerned. 


THE BEGINNING OF MECHANICAL VENTILATION AND 
HEATING. 


Compiled in part from an article by R. T. Crane in the Valve World. 


The history of heating and ventilating engineering in this 
country commences with Joseph Nason, who, upon his return 
from England in the latter part of 1842, began the introduc- 
tion into this country of the Perkins system of hot-water heat- 
ing, with which Mr. Nason was thoroughly familiar, having 
been for some years, while in England, in the employ of 
Mr. Perkins. In 1846 a radical departure in the method of 
heating—in this country at least—was made by the warming 
of the Boston custom house by means of mechanical propul- 
sion of air. A large coil of %4-inch pipe was massed in the 
basement, and from it to the several registers were run ducts 
of sufficient capacity to carry the warmed air. This plan of 
warming, while not new in France, was entirely novel in this 
country, and was the beginning of all subsequent systems in 
which fans were employed for distributing air. The fact that 
this plan of warming had already been employed in France 
does not detract from the credit due to Mr. Nason, as there is 
no evidence that while abroad he went to France, and it is 
highly probable that he was not familiar with the progress 
that had been made in that country. In 1855, in which year 
extensive alterations of and additions to the United States 
Capitol at Washington were in progress, Mr. Nason, at the 
request of General Meigs, then in charge there, went to Wash- 
ington and planned a system of ventilating and heating for 
the Capitol. This was the first really scientific and complete 
job of the kind done in this country. Mr. Nason, as this job 
at the Capitol shows, had a thorough knowledge of the busi- 
ness, as it was then well known, and was at the time unques- 
tionably the best informed and most experienced person on 
heating and ventilating in the United States. 

The apparatus installed under Mr. Nason’s direction con- 
sisted primarily of a heating surface of wrought-iron pipe, 
over which air was forced by means of two specially designed 
centrifugal fans, and conducted through ducts to the rooms 
to be heated and ventilated. This plan of having a large 
amount of heating surface located in one place and the air 
blown through it, the heated air being then conducted to such 
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places as it was needed, was for some years the favorite 
mode of heating. Some years after, a job of this kind was 
put in the new post office at Washington. It was also placed 
in several insane asylums. 

In the late fifties B. F. Sturtevant began his work in Boston, 
which eventually led to his building up the largest blower 
business in the world. In the course of ten years he developed 
the blower and its uses to such an extent that it became a 
recognized factor in satisfactory ventilation. He replaced the 
United States Capitol fans with others of more modern design, 
and about 1870 entered the market with a unit combination 
of fan and steam heater. From the somewhat crude design of 
that day has been evolved the present type of fan blower heat- 
ing apparatus to be found in every important public building 
and in thousands of industrial plants throughout the world. 


BRIQUETTING TESTS OF THE FUEL-TESTING PLANT OF 
THE UNITED STATES GEOLOGICAL SURVEY. 


The United States Geological Survey has conducted a num- 
ber of tests on the briquetting of fuel at its fuel-testing plant, 
St. Louis. The results of these tests are summarized in a 
preliminary report recently issued. In the making of coal 
briquettes, the binding work is best performed when the parti- 


cles of coal are coated and the void spaces are filled with bind-. 


ing material. This is best accomplished when the tempera- 
ture of the mixture before compression is raised sufficiently 
to liquefy or vaporize the binder. The relation between the 
coal and the binder seems to be physical rather than chemi- 
cal. The more important requisites of a suitable binding 
material for briquettes are as follows: 

1. It must be inexpensive because of the small difference in 
the United States between the prices of slack or fine coal and 
those of lump coal. 2. It should be capable of abundant pro- 
duction in different parts of the country to avoid the necessity 
of long transportation. 3. It should be of such character as 
to make it easily handled and applicable at working tempera- 
tures. If used in solid condition, as in the case of pitch, the 
melting point should not be lower than the temperature of 
hot summer days nor ordinarily above that of live steam. 
4. It should hold the briquette together strongly, not only 
during ordinary handling and transportation, but also during 
protracted exposure to weather and while burning. 5. The 
binder should not add appreciably to the ash of the coal, nor 
‘increase the clinker formation in the ash. It should not give 
off fumes, nor seriously increase the smoke in burning the 
briquettes. 6. The binding material should increase, or cer- 
tainly should not decrease, the heating quality of the coal 
which is used in the manufacture of briquettes. 

The condition which more than any other has prevented the 
development of the briquetting industry in this country is the 
low price of bituminous coal and especially the small differ- 
ence between the price of the lump coal and that of the slack, 
or fine coal. ‘ 

The high cost of the pitch which is generally used as a 
binding material is also one of the barriers existing in the 
way of the development of this industry. One of the pur- 
poses of the present investigation is to discover, if possible, 
some cheaper binding material, and the outlook in that direc- 
tion is encouraging. The cost of manufacturing briquettes in 
France, Germany, Belgium, and England, including all neces- 
sary items except that of the coal and binding material, is 
estimated to range from 25 to 50 cents per ton, varying with 
the local conditions. Where pitch is used as a binder, as is 
almost universally the case in each of these countries, its cost 
for a ton of briquettes may be said to range from 50 to 80 
cents. How far this cost may be reduced by the use on a 
_ commercial scale of cheaper binders remains to be seen. The 
most favorable outlook for the development of this industry 
in the United States is in connection with the use of briquettes 
in locomotives and in domestic furnaces and stoves. It can 
hardly be expected that, at anything approximating existing 
prices, briquettes can be manufactured for successful use in 
the ordinary power-plant furnaces of the country. 

The briquettes experimented with weigh about 314 pounds, 
and were made of such a size as would most nearly fulfill the 
requirements of stationary and locomotive boiler practice. 
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In the laboratory investigations, various substances were 
tested as binding materials in the manufacture of briquettes, 
both as to the possibility of their being used with the different 
varieties of bituminous coal and as to the percentage of each 
binder yielding the best results with each coal. These investi- 
gations related not only to the nature and the amount of the 
binder necessary for making satisfactory briquettes with each 
of the several coals tested, but also to the extent to which the 
binding quality of certain of these materials might be improved 
by the admixture of another binding material or another 
variety of coal. 

The binders may be divided into two general classes—inor- 
ganic and organic. The former comprised clay, lime, mag- 
nesia, Magnesia cement (magnesium oxide and magnesium 
chloride), plaster of Paris, Portland cement, natural cement, 
slag cement, and water glass. The organic binders consisted 
of wood products, sugar factory residues, starch, slaughter 
house refuse, tars and pitches from coal, natural asphalts and 
petroleum products. 

The use of inorganic binding materials, such as those men- 
tioned above, is not likely to prove practicable. 

The use of clay, lime, and cements as binding materials was 
found entirely unsatisfactory, for the reason that they add 
largely to the ash constituent of the briquette. The bri- 
quettes made with these materials as bond went to pieces on 
exposure to water and weather, and their waterproofing, by 
soaking in oils, etc., was found difficult and expensive. In the 
tests with plaster of Paris, from 2 to 12 per cent of this mate- 
rial being used as a binder, the briquettes made were hard 
but brittle, and quickly disintegrated on exposure to moisture. 
None of the sugar-factory residues, namely, beet pulp, lime 
cake, beet-sugar molasses, and cane-sugar molasses, were con- 
sidered satisfactory as binding materials for the reason that 
the briquettes made with them disintegrate on exposure to 
the weather, and no inexpensive waterproofing has as yet 
proved satisfactory on a commercial scale. Nor were any 
of the wood products, including rosin, pitch, pine-wood tar, 
hard-wood tar, Douglas fir tar, wood pulp, and sulphite liquor 
from paper mills when used alone regarded as satisfactory, 
though some of these materials used in combination with 
other binders gave results of some promise, and deserve fur- 
ther investigation. 

The test made in which 0.5 to 3 per cent of starch was 
used as a binding material with different coals gave bri- 
quettes which were strong, burned smokelessly and held to- 
gether in the fire until completely consumed. These bri- 
quettes, however, went to pieces when wet or exposed to the 
weather for a considerable time. Experiments as to the possi- 
bility of cheaply waterproofing these briquettes were suffi- 
ciently successful to warrant investigation in this direction. 

Slaughter house refuse proved unsatisfactory for a num- 
ber of reasons. 

The tests with coal tars and the different grades of pitch 
made from these tars indicate that probably in the pitches 
the most satisfactory binders for the manufacture of. bri- 
quettes will be found; and that these can be made at such a 
price as will bring the cost of the binding material used to 
not more than 50 to 75 cents per ton of briquettes. In 
the investigation of the asphalts as binding materials, imp- 
sonite from Indian Territory was found to be rather unsatis- 
factory, though in a number of tests with non-coking coals 
the result was improved by the addition to such coal of from 
5 to 10 per cent of impsonite in addition to from 3 to 5 per 
cent of ordinary pitch or some other binding material. From 
4 to 8 per cent of gilsonite and other asphalts from Utah 
gave fairly satisfactory results as a binder. This material is 
said to exist in Utah and elsewhere in large quantities, and 
while the price is at present too high to permit its extensive 
use as a binder, doubtless should the demand for it in this 
connection increase the deposits would be opened up to such 
an extent that it might be sold at lower prices. Experiments 
were made with several other asphaltic materials, and though 
the results were such as to warrant further investigation they 
were not altogether satisfactory. Asphaltic tar yielded fairly 
good results as a waterproofing material in briquettes made 
with starch. Asphaltic materials yielded. the best results in 
waterproofing. 
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Crude petroleums have been tested as binding materials, 
with satisfactory results. The asphaltic petroleums were used 
successfully in waterproofing briquettes made with a starch 
binder, though it is doubtful whether this practice would 
prove entirely satisfactory in operations on a commercial 
scale. 

Water-gas tar, which is obtained from illuminating gas 
plants, was not tested sufficiently to give satisfactory results, 
but it is believed that this material could be used as a binder 
if properly mixed with other somewhat similar materials. It 
is necessary, after this material is mixed with the coal, that 
the mixture should be raised to a sufficiently high temperature 
to liquefy and perhaps even to vaporize the tar. ‘The cost of 
this binder would be from 45 to 65 cents per ton of briquettes. 


TEST OF THE LEA-DEGEN TWO-STAGE CENTRIFUGAL | 
PUMP. 


Report by Prof. James E. Denton, of Stevens Institute of 
Technology. 

For about two years Messrs. Julius Degen and EH. S. Lea, 
Trenton, N. J., have been conducting experiments and taking 
out patents on centrifugal pumps, with the view of increasing 
their efficiency and at the same time reducing the cost of 
manufacture. Under the present condition of manufacturing 
ordinary centrifugal pumps a set of patterns is required for 
each size of pump, which, of course, means a great number 
of patterns to cover the requirements of pump users. The 
Lea-Degen design simplifies the problem by dividing the 
pump casing horizontally (for the purpose of assembling and 
examination) and vertically in the plane of each runner for 
the purpose of making a pump consist of aS many runner 
units as are required for the character of service. They have 
succeeded in so designing their patterns that approximately 
150 sizes and capacities of pumps are produced with ten sets 
of patterns. An interesting feature of this pump, referred 
to in our July, 1905, issue, is the method employed for bal- 
ancing. This will be described later on in the account of the 
test. The following is an account of a test made by Prof. 
James E. Denton, of Stevens Institute of Technology, dated 
July 24, 1905. 

General Description of the Pump. 

The general design of the pump tested is exposed by Figs. 1 
and 2, which show it to consist essentially of two shrouded 
runners, or pump wheels, mounted on the same shaft in a 
double case. The case is so partitioned that the water is 
drawn from the source of supply and put under pressure by 
the first wheel, and then delivered to the suction chamber 
of the second wheel. The second wheel then imparts to the 
water the same amount of energy it receives from the first 
wheel, thereby increasing the pressure, and then delivers the 
water into a spiral discharge conduit terminating in a diverg- 
ing nozzle connecting with the main pipe. The outline dimen- 
sions of the pump follow: 


Diameter” Of suction,” Dip@i casts rl eu ces ees - oi-)s 10 inches 
Diameter of discharge pip@se... eer ene oes = « 10 inches 
Outline diameter of eCach = wheel-<42s..2--.--..--- 24 inches 
Number Of sblade@si. cute ate cin cit teem eee ieeeneaalle es 8 


Novel Features of the Pump. 

The special features of the pump which represent patented 
advantages are as follows: 

1. The case is divided through its horizontal diameter by 
bolted flanges so that its top half can be quickly freed, and 
lifted off, without disturbing either suction or discharge con- 
nections, thereby affording easy access to the internal parts 
of all the stages at once. 

2. By means of bolted circumferential divisions of the 
case, provision is made for either using the suction and dis- 
charge end of a case together as a single-stage pump, or for 
adding as many intermediate sections as may be necessary 
to afford any desired pressure at any fixed speed. Additional 
stages can therefore be installed after a pump has been in 
operation without wasting any parts of the existing case. 

3. A special arrangement of double cup-leather packing is 
used for both the suction and discharge ends and for the 
intermediate sections. The cup leathers are held against a 
flat collar, on extended pump-wheel sleeves, in such a manner 
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that the leathers can follow up as they or the collars are 
worn, or the shaft may be shifted at will in either direction, 
with the leathers following, without changing the location 
of the leather with relation to the shaft collar, thus making 
a practically water-tight joint at all times. A spiral spring 
is used, between each pair of cup leathers, to insure their 
seating against the collars before pressure is put on the pump. 
Provision is made for setting out the leather packing on the 
suction end of the shaft by the water pressure of the high 
side of the pump. 


Fig.1. Lea-Degen Centrifugal Pump. Note ‘Unit’ Design of Shell Parts. 


4. On the outside of main bearings, at each end, is placed 
a ball thrust-bearing, with adjusting collars, for shifting the 
shaft endways to balance the end-thrust of the pump runners. 
The balancing is accomplished by means of variation in the 
width of water space, on both sides of the wheels between the 
rim of wheel and the case. Experiment showed that as the 


wheel was moved laterally in the case, the pressure between 


the wheel and case increased on the side where the clearance 
was greatest, and was reduced on the opposite side. 


General Description of Tests. 


The pump was driven by a General Electric direct-current 


multipolar dynamo of 385 amperes and 220 volts’ capacity 
used as a motor, and directly connected to the pump shaft. 
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Fig. 2. Lea-Degen Centrifugal.Pump, showing Runners. 


It was arranged (Fig. 3) to lift water by suction, about 
seven feet, from a well fed from the Raritan Canal, and to 
deliver it through a 10-inch throttle valve, C, to a 64-inch 
bell-shaped nozzle, H, to a weir tank, M, which was about 
25 feet long by 10 feet wide and 10 feet deep, whence the 
water flowed through a rectangular notch 3.02 feet wide in a 
¥,-inch beveled iron plate, L, set in the middle of the end of 
the tank about 7 feet above the bottom. 

A pitot tube, J, was applied under the nozzle, and its indica- 
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tions used as a means of quickly adjusting the discharge of 
pump to the several amounts of flow necessary for the tests. 

The amount of water flowing was calculated from the weir 
height by the Francis formula: 

Q = 13.33 (I— 0.2h) h 3 

The weir heights were taken with a hook-gage, O, in a 
barrel, N, communicating with the tank by a 2-inch pipe, P, 
having an open end square with the flow of water at a point 
13 feet back of the notch. The surface of the water approach- 
ing the weir was made perfectly smooth by means of a grill 
lattice 6 feet from the discharge nozzle, and dam-boards set 
by trial. 

The zero of the hook-gage was determined daily with a 
straightedge and checked by a surveyor’s level. Readings of 
the gage could easily be made to 1-64 inch. The leakage of 
the weir was frequently determined. It remained practically 
constant at 18 gallons per minute, which was added to the 
quantity calculated by the weir formula. 


A PITOT TUBE 


1 #-HOOK GAGE 


10 PIPE 
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At each speed the steps in the determination of the maxi- 
mum efficiency were as follows: 

The pump was primed; with the throttle valve C (Fig. 3) 
closed. 

The throttle valve was then set wide open, and connection 
made with the mercury columns, which had been previously 
filled with water between the mercury and the cock connect- 
ing them to the main pipe. The speed was then adjusted by 
a rheostat, and the required data were observed:at five-minute 
intervals until the average of the readings was practically 
constant. The throttle valve was then reset to secure a series 
of reduced rates of flow, which, by preliminary tests, were 
known to be sufficient to establish the “gallons-lift’”? curve 
(Figs. 4, 5 and 6). No data were recorded at a speed vary- 
ing more than two revolutions from the assigned speed, a 
skilled assistant devoting his attention to this point. After 
the “gallons-lift’”” curves were secured, the pump was discon- 
nected from the motor, and the power of the latter absorbed 


Jy HOLE 
gt 


VALVE 


PRESSURE GAGE 
SUCTION GAGE 


Machinery, N, ¥. 


Fig. 3. Diagram of Apparatus for Testing Lea-Degen Centrifugal Pump. 


The total lift of the pump was determined by adding the 
vacuum shown by a mercury gage, E, to the pressure above 
the atmosphere shown at F, the pipe diameter being the 
same at both points. 

At F both a pressure gage and a mercury tube were used 
during most of the tests, the gage being calibrated by a 
Crosby testing apparatus. To secure a smooth surface in the 
main pipe for measuring the pressure at H and F the latter 
was taken through a 1-32-inch hole, Q (see sectional view), 
in the top of a %-inch polished brass tube,* with a pointed 
closed end lying against the current. 


Method of Procedure. 

The pump was designed by Mr. Degen for practically equal 
efficiency for the range of speed between 400 and 600 revolu- 
tions per minute. Therefore, an efficiency test was made at 
400, 500, and 600 revolutions, respectively. 


* The tube was located 2% inches from the side of the pipe. Wx- 
periment showed that at the highest rate of flow there was an in- 
crease of 1% pound pressure when the 1/32-inch hole was moved from 
a point 3% inches inside the pipe to a point ¥-inch within it. phe 
position of the tube in the pipe is not a factor in the test since it 
was the same at Z, and F, and the velocity was equal at these points. 


by a prony brake over the same range of watts applied to 
drive the motor during the pump tests. Thereby the “brake 
horsepower-watts” curvest (Fig. 7) were established. 

From these curves the horsepower corresponding to the 
watts applied to drive the motor during the pump tests, was 
determined, and taken as the horsepower to drive the pump 
(column 6, tables 1-3). 

The useful work of the pump is (column 5), 


Pounds water delivered per minute 
x total lift in feet 
Water horsepower = ——— = 
33,000 


0.000252 X gallons per minute X total lift in feet. 


The total lift is the sum of’ the suction vacuum (column 4), 
and the pressure (column 3), in front of the throttle valve, 
expressed in feet of water. 


+The priming. was done by water from the city mains acting 
through a 14% Penberthy ejector, no foot-valve being used on the suc- 
tion pipe. 

+ For 400 and 500 revolutions these curves are straight lines, but 
at 600 revolutions, the straight line does not maintain, probably because 
the speed had to be regulated by changing the position of tne brushes. 
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Fig. 4. “Gallons-lift’’ Curve for 400 R. P.M. Lea-Degen Centrifugal Pump. 
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Fig. 5. ‘“ Gallons-lift’” Curve for 500 R. P. M. Lea-Degen Centrifugal Pump. 
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. ‘*Gallons-lift’” Curve for 600 R. P.M. Lea-Degen Centrifugal Pump. 


RESULTS OF PUMP TESTS. 


Table I. 400 Revolutions. 
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Fig. '7. ‘‘Brake-horsepower watts” Curve, Lea-Degen Centrifugal Pump. 


We Total Lift, |Outlet Press,| Suction Lift, Water ote Seer hagas oo Pitot Ratio, Watts to Revolutions| Efficiency. 
| feet: feet. feet. Horse Power|prive Pump. Drive Motor.| per min. 

G | h E E 

1 | 2 | 3 4 | 5 6 a 8 9 10 u 
2828 33.65 | 20.29 13.386 24.08 | 84.22 0.754 0.982 29,830 401 70.37 
2574 38.55 26.32 12.33 25.10 33.78 0.707 0.981 29,484 402 74 380 
2296 43 .63 | 32.41 11.22 | 25.34 82.61 0 653 0.988 28,576 400 77.70 
1984 47.49 37.29 10 22 23.84 30.96 0.590 0.992 27,300 401 77.00 
13828 52.39 43.98 8.41 17.60 24.86 04480 Ieoascece Me cee 22,570 401 70.79 
852 55.00 | 47.69 7.31 11.86 19.02 0 380" Vinee ee ceee 18,042 401 62.42 

0 54.93 48.16 6.77 0 Teh 0.0.7 a eset 9,400 402 0 

Table II. 500 Revolutions. 

38017 44.81 27.85 16.96 39.87 62.58 0.878 0.965 51,700 501 65.71 
8207 58.09 43.17 14.92 47.138 63.64 0.8238 0.987 52,496 500 74.05 
3005 63.12 49 .28 13.84 47.99 62.63 0.787 0.984 51,786 500 76.62 
2794 67.44 54.48 12.96 47.67 61.41 0.748 0.996 50,830 500 77.62 
2428 72.38 60.84 11.54 44.46 58.16 0.678 0.995 48,400 500 76.04 
1929 79.09 69.26 9.83 38 . 60 51.99 0.578 0.989 43,800 500 74.24 
1289 84.26 76.16 8.10 27.48 41.11 2438 Fo eee eye eae 35,680 501 66.84 

0 83.04 76.27 6.77 0 12.07 QUO Rp Aili cry eter Goce 14,012 502 0 

Table III. 600 Revolutions. 

3806 50.65 32.11 18.54 48.58 89.40 0.928 0.974 74,365 600 54.34 
3440 95.18 34.10 16.386 82.47 106.50 0.864 0 9738 92,115 600 77.44 
3235 100.71 36.97 15.31 82.10 105.30 0.828 0.987 91,052 600 779% 
2554 110.46 42.45 12.40: 71.09 95.40 0.703 0.997 80,220 600 74.52 
1805 118.21 46.95 9.76 53.77 76.60 0.553 0.998 63,300 598 70.19 
1139 125.67 50.90 8.09 36.07 60.10 ODT HI SORE asa 51,012 599 60 02 

0 122.08 49 .80 7.04 0 22.90 OOP ee ss eisee 26,880 600 0 


The efficiency is then (column 11): 


Water horsepower 
ee 
Horsepower to drive pump 


The prony brake was of the two semi-circular, solid-block 


type applied to a 28-inch pulley, with a 6-foot lever-arm act- 
ing on a knife-edge on a tested platform scale. 
fully balanced, with its pulley, by mounting the whole com- 


It was care- 
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bination, with a mandrel through the pulley, on straightedges, 
A copious stream of water applied to a nipple in the top 
block, through .a long vertical flexible hose, and a hand-tight- 
ening wheel, with a leverage of 1,000 to 1, enabled the highest 
loads to be maintained indefinitely with a very steady equi- 
poise of the scale-beam. The electrical readings were made 
from a Weston instrument from the laboratory of the Stevens 
Institute. 

The ratio of the quantity of water given by the weir to 
that given by the pitot tube is shown in column 8. This ratio 
is the value of the coefficient C in the formula for cubic feet 
per second. 

Q=C X area of nozzle X ¥ 29 X pitot head. 


Conclusions. , 

The tests show that the pump afforded the following results 
under conditions of maximum efficiency: 

At 400 revolutions, 77.7 per cent efficiency, with a capacity 
of 2,296 gallons under 43.6 feet lift. 

At 500 revolutions, 77.6 per cent efficiency, with a capacity 
of 2,794 gallons under 67.4 feet lift. 

At 600 revolutions, 77.97 per cent efficiency, with a capacity 
of 3,235 gallons under 100.7 feet lift. 

In round numbers, therefore, the capacity at maximum 
efficiency is directly proportional to the revolutions, and the 
lift, or head, is proportional to the square of the revolutions. 
At each speed the efficiency averaged more than 76 per cent 
over a range of 600 gallons of capacity for the lower two 
speeds, and 900 gallons at the higher speed, the head remain- 
ing nearly constant. 


Test of Effect of Altering Clearance upon the End Thrust. 

Pipes tapped into the case on either side of the high wheel 
were connected to the two ends of a U mercury tube. With 
the shaft in the position in which it had been adjusted for 
the test, there was no difference of pressure shown by the 
mercury, and there was no evidence of labor in the thrust 
bearings for this position during the several days of operation 
of the pump for the tests of efficiency. When the shaft was 
moved 7-32 inch laterally from this position, the mercury 
showed an excess of pressure of 7% inch on the side of the 
wheel upon which the clearance had been increased. ; 

[The balancing chambers on either side of the wheel are in 
communication with the annular discharge space surround- 
ing the circumference of the wheel, communicating therewith 
by the clearance spaces referred to. If these clearance spaces 
are considered to be of considerable width it is clear that a 
pressure equal to that in the annular discharge space will 
exist in the balancing chambers, but if the clearance on one 
side of the wheel becomes smaller, owing to lateral move- 
ment of the runners, there will be a reduction of pressure on 
that side due to the sucking action of the jet of water ema- 
nating from the mouth of the wheel. This sucking action, 
therefore, will, reduce the static pressure of water in the 
balancing chamber on the side having the clearance reduced, 
or, putting it as above, the pressure will be greater on the 
side which has the greater clearance. The arrangement for 
balancing the end thrust is, therefore, not an automatic one, 
in the sense that the runners seek a balanced position; the 
shaft and runners are adjusted by hand until the end thrust 
is zero, and is then kept in this neutral position.—Eprror. ] 


MACHINERY COMPETITION OF UNITED STATES AND 
GREAT BRITAIN. 


Consular Report No. 2665. 


The two great machinery-producing countries of the world 
are the United States and the United Kingdom. The Ameri- 
can leadership has been in new and skillful mechanisms to 
save labor costs, the British in bulk of production and export. 
‘Both countries are rapidly increasing their foreign sales, as 
the following tables of comparison indicate, the American 
statistics being for the fiscal year ending June 30, 1906, which 
show 181/3 per cent increase over 1904, while the British fig- 
ures of export for the first six months of 1906, show 241/3 
per cent increase over the same months of 1904. 

Great Britain does not compete with America in the trade 
for cash registers and typewriting machines, laundry, shoe, 
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AMERICAN EXPORTS, FISCAL YEAR SNDING JUNE 30. 

1904. 1906. 
Gashiregisters iy scahae. aaccce $1,836,233 $2,496,891 
Electrical machinery ........ 5,645,809 7,869,137 
Laundry machinery ......... 553,912 674,398 
Metal-working machinery 3,716,709 6,445,612 
Printing wPressese ee Ma nS | 1,396,746 1,577,061 
Pumping machinery ......... 2,703,397 4,210,624 
Sewing machines ............ 5,623,423 7,272,868 
Shoemmachineryene yee 1,071,090 1,487,140 
LOGOUIOLIVER Riek. Sete ce eka at 5,261,422 6,375,229 
Boilers and engine parts...... 2,169,753 2,484,003 
Stationary engines ........... 1,069,401 1,485,093 
Woodworking machines ...... 738,609 945,832 
Typewriting machines ....... 4,537,125 5,126,374 

Agricultural machinery and 
PMpPICMENIS Lee eo ck eA 22,749,700 24,554,427 
Othersmachinervawne oa. ..... 19,906,662 28,437,235 
RO VaWamers Veto Fotos sce se 78,979,981 93,448,397 
BRITISH EXPORTS, FIRST SIX MONTHS OF YEAR. 

1904, 1906. 
IOCOMOLIVES | Vanes ein. fue te on $4,511,480 $6,418,570 
Agricultural engines ......... 2,499,887 2,782,545 
Othergensinese. seers wees 5,452,889 9,068,169 
Agricultural machinery ...... 2,582,068 2,904,891 
Sewing machines ....:....... 5,615,065 3,790,838 
Mininesmachinery ease. se. . 2,138,014 1,757,201 
Rextilemmachineryaereien: 2 oe 11,627,728 15,339,841 
Electrical machinery ........ 1,045,587 2,132,797 
Others machinery 20.0.5: 2.) 14,656,604 20,641,474 
OULAMW IRN Tein nee ee ais 52,129,817 64,836,326 


and pumping machinery. In other lines competition between 
the two countries is keen. The United States exports of loco- 
motives increased by 20 per cent from 1904 to 1906, while 
British exports increased 35 per cent. The most notable 
American increase was in the Central American States, where 
$37,150 worth of locomotives were sent in 1904, $60,810 in 
1905, and $1,131,980 in 1906, while sales to Japan increased 
from $624,873 in 1904, $1,276,045 in 1905, and $1,996,398 in 


1906. 
eR ee 


TURBINE TROUBLES NOT SERIOUS. 


In your issue of June, 1906, you devote some space to tur- 
bine troubles. I trust I may be pardoned for calling your 
attention to the prominence which you have given to certain 
of them. Quoting: 

“The most serious trouble experienced with the Parsons 
turbine has been the tearing out of more or less of the blad- 
ing upon occasions when the rotor. and stator came into con- 
tact through some accident or otherwise.” 

Appearing at the beginning of this article this would lead 
one to the belief that the trouble was really very serious in- 
deed, and was to be expected at any moment, a state of affairs 
which would not be altogether conducive to the peace of mind 
of a power plant manager who had to depend absolutely upon 
his turbines. 

Now, no one will deny that blading troubles have occurred 
in the past and will occur now and then in the future from 
various causes, just as the flywheels break, connecting-rods 
give out, bearings get hot, cylinder heads crack, ‘etc, sin’ a 
steam engine that does not get proper attention. But it is 
important to bear in mind that blading troubles, while some- 
times serious in themselves, are quite insignificant in propor- . 
tion to the total experience that has been achieved in the 
turbine art. 

As an example of the relative unimportance of blading 
trouble as compared with the breaking of similar parts ina 
steam engine (even so small a break as a piston ring), several 
cases may be cited in which a number of rows of blades have 
been lost while the machine was in service without being 
observed by the attendants and with no noticeable effect on 
the running of the machine. In one case blades were out for 
a period of several weeks without the turbine having been 
opened up for inspection or otherwise given more than or- 
dinary attention. Furthermore, the effect on the capacity of 
the turbine is usually not felt except, of course, when the 
machine is operating near the limit of its capacity, which is 
rarely the case. As the Parsons type of turbine is a balanced 
machine, the rotor is always in equilibrium, the internal 
pressures adjusting themselves automatically, which makes 
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it possible to run with some blades out. The usual practice in 
cases of blading trouble is to temporarily remove the injured 
material, replace the cover and put the machine back into 
service until such time as repairs can conveniently be made, 
which is usually at night. If the work cannot be completed 
at one time, the machine is again assembled and continued in 
service until a further opportunity is available to work on it. 
These conditions are evidently not so “disastrous” as inex- 
perienced opinion might lead one to think. 

There is at the present time a prevalent and most un- 
fortunate tendency to make much capital out of small troubles, 
and the length to which enemies of the steam turbine have 
gone to expose some little failing, easily corrected, is truly 
remarkable and often ludicrous. In instances of this kind the 


broadest possible view must be taken to avoid attaching undue 


importance to unimportant things; and the technical press 
can in no more effective manner demonstrate its beneficial 
powers than by rigorously sifting all reports savoring of 
undue pessimism. 

Reverting again to your article, you mention the effect of 
vacuum in inducing heavy stresses upon the turbine casing. 
Now it is evident that the stresses upon a turbine casing 
from atmospheric pressure are quite balanced in all direc- 
tions with the exception of the net area of the exhaust pas- 
sages to the condenser. But the resultant downward pull is 
taken up directly by the turbine pedestal in either of several 
ways; in one, the rear footing of the turbine casing is made 
integral with the exhaust passage so that the excess pull ex- 
erted upon the casing is transmitted to the foundation through 
the rigid metallic structure at the exhaust end; in another 
construction the rear turbine footing is carried up as far as 
the main horizontal flange on the turbine casing and quite 
independent of the exhaust nozzle. This results in the ex- 
cess pull due to vacuum being transmitted still more directly 
to the foundation. 

As to the effect of the condenser weight, it is a more im- 
portant matter to provide for variable expansion of the ex- 
haust nozzle and connecting piping when operating on dif- 
ferent vacua and for the possible settling of the condenser 
foundation. In numerous instances this has occurred, result- 
ing in undue stress upon the turbine casing. The obvious 
remedy is a corrugated copper expansion joint, and on all but 
very large sizes of steam turbines, it is the customary prac- 
tice to supply these expansion joints. It is well to remember 
that an installation when it is first erected may be most ac- 
curately attuned in all its parts, but how few installations of 
this character are gone over semi-annually, or even annually, 
for the purpose of checking adjustment and alignments to 
determine whether foundations have settled equally. Heavy 
stresses, often of dangerous proportions, may have developed 
in the interim, without giving the least external evidence. 

East Pittsburg, Pa. J. R. Brssins. 

* * * 


THE A. L. A.M. STANDARD SCREWS AND NUTS. 


The Association of Licensed Automobile Manufacturers 
some little time ago appointed a committee to investigate the 
subject of standard screws and nuts. These manufacturers 
have found, as have some other makers of high-grade machin- 
ery, that the United States or Sellers standard threads give 
pitches somewhat coarser than are desirable. Finer pitches 
have therefore been employed, each concern fixing a standard 
of its own. The resulting confusion has been a great annoy- 
ance to dealers, repair men, and the makers themselves, and 
it was to remedy this condition that the committee was 
appointed. Their report (of which the essential features are 
given in the supplement accompanying this issue of MAcHIN- 
ERY) has just been made public. 

The shape of the thread is still that of the United States 
standard with straight V sides at an angle of 60 degrees, the 
top being flatted to one-eighth of the pitch and the bottom 
filled in by a like amount. The number of threads per inch 
has been made approximately half as many again, and the di- 
mensions of the “hex-headed” nut, and head of bolt or “screw,” 
as the report prefers to call it, have been made considerably 
smaller. The thickness of the head has also been decreased 
in both the case of the nut and the screw head. It has been 
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definitely determined by experiment, however, that this thick- 
ness is amply large enough to compel the bolt or screw to 
fail by rupture in tension through the root of the thread just 
under the nut, the samples tried in no case failing by shear- 
ing of the threads, a condition which is, of course, as it 
should be. 

A better material than that ordinarily used for screws is 
deemed necessary. The selection of a better material depends 
to a considerable extent upon the possibility of commercially 
machining it in screw machines, and such material has been 
found in several qualities of steel, having a tensile strength 
of not less than 100,000 pounds per square inch, and an elastic 
limit of 60,000 pounds per square inch, as compared with 
50,000 or 60,000 pounds per square inch tensile strength and 
35,000 pounds per. square inch elastic limit now in common 
use. This material is also very much tougher, being lower 
in impurities and showing a very fine fracture, charac- 
teristic of a tough steel. As regards the destructive tests of 
tensile and shearing strength above mentioned, they were 
made both with ordinary material and with the material it is 
proposed to use for automobile work. The results were the 
same in both cases; that is, the screw broke at the base of 
the thread inside the nut. ; 

The Association of Licensed Automobile Manufacturers, in 
the circular letter sent out with the report, say: “It is noth- 
ing revolutionary in any sense of the word, but, on the con- 
trary, it conforms to the general practice of many machine 
tool and automobile builders. Like any new standard, it 
cannot be hoped that it will be adopted immediately or uni- 
versally, but it is believed that it will gradually creep into 
use. As time goes on, it is probable that these screws will be 
found in stock just as the ordinary United States standard is 
now found. This cannot be done immediately; it must be 
accomplished by merit; that is, merit in this standard.” 

* * * 


GOVERNMENT SUPERVISION OF SMALL DISTILLERIES 
IN GERMANY. 


A consular report from Germany describes the method used 
by the German government in supervising the manufacture 
of denatured alcohol. There are some 70,000 farm distilleries 


in Germany and the problem of the government in supervis- 


ing this immense number of small establishments would be 
a serious one if the same methods were followed that are 
used in the larger establishments. This is not done, however. 
The stills have to be made in a certain way, which includes 
a tank that can be locked with a government lock and sealed 
with a government seal. The small farm distilleries operate 
in the winter when the farmer has leisure to do something 
else than straight farm work. The farmer has to give the 
government thirty days’ notice as to the time he wants to 
begin to operate his still. Some time during the thirty days 
an inspector comes along and looks the still over to see that 
it is clean, etc., and then he locks and seals the tank, after 
which the still is ready for the farmer. He may go ahead 
and distill until the tank is full. Then he informs the person 
who is to buy the alcohol from him, after which he notifies 
the government, and an inspector comes and removes the 
seal, measures the contents of the tank, and collects the reve- 
nue. If the farmer wants to denature the alcohol on the spot 
he can do so in the presence of an inspector, when the amount 
of the tax will be returned to him. But generally the farm- 
ers sell through the great central selling agencies, which de- 
nature at a central point and in large quantities, and collect 
the rebate from the government in considerable sums. 


* * & 


The year ending August 31, 1906, has been one of remark- 
able growth in the railroad department of the Young Men’s 
Christian Association. Sixteen new railroad association build- 
ings have been opened and ten other new associations have 
been organized, two of them among street railway men, mak- 
ing a total of 225. The membership is over 81,000 and there 
are now 149 buildings owned and occupied having a total 
valuation of $2,601,350. In addition sixteen other buildings 
are now being constructed at a cost of $538,000, and these 
when completed will make 165 buildings with a total valuation 
of $3,139,350. | 
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, ae & oa THE A. L. A. M. STANDARD SCREWS AND NUTS.—IV. | 
NOTES ON MATERIAL, FINISH, AND DIMENSIONS 


Boies ; es -4- Finish 
: ae are I- Mater ial Screw heads shall be flat chamfered. 

Plain nuts shall be flat chartered. 

Castle nuts shall be chamfered. 

What is understood by screw makers as Zerni-finish” 

shall be the finish for all heads andi nuts. 

Screws are to be left soft. Screw heads are to be left soft 


The plain huts are to be lett soft. The castle nuts are to be case- 
hardened 


| For all screws and nuts- steel, 
_ Tensile strength,not less than |0Q, 000 
- /bs. per square inch; 
Elastic limit, not less than 60,000 
Ibs. per square inch. 


| ~~ 2-Dimensions 
ae All dimensions tn inches. 
ee length of threaded portion: /£ 
ye tim s body diameter. 


5-Tolerance 


The body diameter of the screw shall be one-thousandth 
(.00!") inch less than the nominal diameter, with a plus 
- tolerance of zero and aminus tolerance of two-thovsandths 
(.002")inch. | 
| ‘The nuts shall be a good fit, without perceptible shake 


2. 
SA 


The clearance between tops of threads and bottom oF ae 
threads in nuts shall be that existing in the presént practice of || — 
machine screw makers; that is, the tap shall be between two- | 
thovsandths(002')inch and three-thousandths (003")inch large. 
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NEW PLANT OF THE BOSTON GEAR WORKS. 


The Boston Gear Works have erected a new shop for the 
production of gears at Norfolk Downs, Mass., a suburb of 
Quincy, six miles out from Boston on the Plymouth division 
of the New York, New Haven & Hartford R. R. The com- 
pany, of which Mr. Frank Burgess is the animating spirit, has 
been located for the past seven years at 152 Purchase St., 
Boston, Mass., and they will still maintain the Boston office 
at 102 High St. 

The main building, Fig. 8, is approximately square, being 


about 100 feet wide by 125 feet long, one story high with saw- 


tooth roof. There is a second story over the middle portion of 
the shop which is given up to the drafting room and offices for 
the clerical force. The building is exceptionally well lighted 
by large windows in the sides and the windows in the saw 
teeth of the roof, which face the north. The sides of the 
shop are covered with galvanized-iron clapboards. 
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Fig. 3. Gear and Rack Department for Planing and Generating Spur Gear Teeth, 


The motive power of the shop consists of two Hornsby- 
Ackroyd oil engines of 25 H.P. each. These are ordinarily 
run together, but may be run separately when occasion re- 
quires. A pump circulates hot water through the shop for 
toilet and cleaning purposes. Cold water at 80 pounds pres- 
sure is supplied by the Quincy Water Works. 

The shop is classified into departments as follows: Worm 
gear department; spiral gear and worm department; spur 
gear and rack department; bevel gear department; toolmaking 
department; screw machine and automatic machine depart- 
ment; lathe department; brass model gear department; auto- 
mobile department; polishing department; stock department; 
case-hardening department; testing department, and pattern 
department. 


The management of the shop consists of a central expert 
authority which controls the different departments through 
experienced men known as “jobbers.” These men issue the 
orders for work to the shop directly, each handling those 
orders for which he is best fitted by experience and training. 
The machines are in charge of foremen who bear the same 
relation to the superintendent that the jobbers do to the cen- 
tral head before mentioned, and these follow personally the 
different jobs entrusted to them. 

The worm gear department is equipped for the production 
of all classes of this style of gearing, many of the machines 
being of special design built by the firm for their own use. 
Hobs used for cutting teeth of worm gears are made in the 
toolmaking department and general use is made of high-speed 
steel for this work. This department is illustrated in Fig. 1- 

The spiral gear and worm department, illustrated in Fig. 2, 
is equipped with a full line of machinery, and a specialty is 


Fig. 4. Automatic Bevel Gear Planing Section. 


made of all forms of spiral and helical spur gears and worms. 
This style of gearing is made to run at any required angle of 
shafts or with parallel shafts and at any speed ratio. 

The spur gear and rack department shown in Fig. 3 also 
embraces the cutting of intermittent, elliptic, skew bevel and 
internal gears, ratchets, clutches, crown wheels, etc. At the 
extreme right in Fig. 3 is shown a spur gear machine with 
micrometer adjustment which gives the required center dis- 
tance within 0.0005 inch of accuracy. This department is, of 
course, the largest cutting department in the factory. It is 
equipped with modern automatic machinery for generating 
the teeth of racks and spur and internal gears theoretically 
correct, these machines being of the Fellows type. 

The beyel gear department shown in Fig. 4 is equipped 
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with Gleason gear planers and other ‘machines for the accu- 
rate production of bevel and miter gears. A specialty is made 
in this department of automobile driving and differential 
gears and large contracts are made with various automobile 
manufacturers for gearing which they are not equipped for 
producing in their own shops. 

The making of cutters, hobs, tools, and cutting of cams 
and repairing and building of machinery is done in the tool- 
making department. All special tools, jigs, gages, etec., are 


also kept in this department. 

Fig. 5 illustrates the screw machine department, which is 
equipped in the regular manner with turret lathes and auto- 
matic screw machines, and besides with a number of special 
attachments built by the firm for work of special character. 

The brass model gear department is devoting itself to the 
manufacture of small work, such as pinion wire, clockwheels, 


Fig. 5. Turret and Automatic Screw Machine Department 


ratchet wheels, ete., and in fact contains machinery of all 
descriptions to be found in the other departments, except that 
these machines are designed for very small work. Orders in 
this section frequently run up to 25,000 pieces. 


The automobile department, illustrated in Fig. 6, has de- ° 


rived its name from the fact that the “safety steering device,” 
manufactured by the firm, is made principally in this depart- 
ment. This department also comprises the general machine 
department, where tools of a general character, such as en- 
gine lathes, etc., are placed. 


Fig. 6. General Machine and ‘Automobile” Department. 


Fig. 7 shows the testing department, located in the center 
of the shop. This department stands under the direct super- 
vision of the superintendent, and is conducted by the foremen 
of the various departments. It is well equipped for testing 
the products of the firm to very close limits, a number of 
devices having been designed particularly for this purpose. 

The cost system of the shop is organized with a view of 
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giving at once and in detail the cost of any job passing 
through the works. Accurate records of the time used on 


each job are turned in every day by the respective foremen. 
The comfort and requirements of the employes has been 
The factory is provided with a 


taken in due consideration. 


Fig. '7. View showing Testing Department and Tool Stock Room; Dey 
Time Clock at the Right. 
lecture room, and with a large wash room with hot and cold 
water and individual lockers, each having its.own key. The 
factory is, in fact, perfectly modern in its equipment in all 
respects, and very few things indeed seem to have been over- 
looked in its planning and construction. 
* * * 


ELECTRICAL STEEL MELTING FURNACE. 
The primary difficulty with electrical steel melting has been 
that the use of electrodes has changed the composition of the 
metal. This difficulty seems to have been overcome in the 
new electrical furnace installed by Henry Disston & Sons 
at their Tacony works near Philadelphia, Pa. Briefly, the 
furnace is an electric transformer in which the metal to be 
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Fig. 8. General View of Boston Gear Works. 


melted is arranged in a closed ring form, the crucible being 
in the shape of an annular ring. The crucible encircles the 
central portion of a laminated iron core which extends across 
the top, two sides and bottom of the crucible, constituting a 
closed magnetic circuit. An alternating current of low am- 
perage is passed through a conductor surrounding the central 
portion of the iron core. With each alternation of current in 
this primary conductor a current of electricity is induced in 
the metal placed in the annular cavity of the crucible, by 
means of which the melting of the metal is effected. There 
is no contact between the primary and secondary circuits and 
there are no electrodes, consequently no alteration occurs in 
the metal operated upon. The steel is melted by the heat 
developed within its own mass by the passage of the induced 
current. The tests thus far made prove conclusively that the 
electrically melted steel fully meets the requirements of the 
highest standard of quality. It has been subjected to the 
usual chemical and physical tests and has been used in the 
manufacture of several of the products of the company. As 
far as the quality of the product is concerned it may~also be 
noted that since the metal is melted in the absence of fuel 
gas it yields a very dense and fine-grained casting and its 
final composition is dependent solely upon the predetermined 
composition of the material. 
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MILLING OPERATIONS. 


JOHN EDGAR. 


In the editorial “The Value of the Camera as an Instruc- 
tor’ in the September issue, the editor in commenting on the 
article by Mr. Fairfield on “Planing a Small Machine Part,” 
holds out the view that the milling machine could not per- 
form the work in a very successful manner as compared with 
the planer. This of course leaves room for an argument, and 


being of a “butt in” nature, I feel that it is up to me to keep 
my record and try to show that the milling machine can 
handle the particular piece of work successfully in comparison - 
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Fig. 1. 


Milling the Cap. 


with the planer, both in regard to finish and accuracy. It is 
mainly on just such work as this that tle milling machine 
has proven its great advantage in the economical production 
of machine work. Why the editor singled out this particular 
job is beyond my comprehension. 

Taking the cap first we may hold it in a manner similar 
to that shown by Mr. Fairfield in his photographs and the 
operation may be performed on almost any style of milling 
machine. Take the plain miller, use two narrow plain cut- 
ters and hold the work in the vise; one or two cuts would be 
taken over the surface to be machined, using fast feeds with 
considerable depth of cut for the first cut, and a finer feed and 
higher speed for the final or finishing cut. A better surface 
cannot be obtained expending the same amount of time on a 
planer. The cutters must be in excellent condition in order 
to obtain good results, but the same applies to the planer 
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Fig. 2. Milling the Seat for the Cap on the Base. 


tools as well. If we are manufacturing a large number of 
these pieces it will pay to make special fixtures for holding 
them, arranging them so that the extreme length of the table 
feed or travel may be used. We may arrange to take one or 
more rows of the castings side by side, depending on the size 
of the miller. This cap is a piece exceedingly easy to hold 
in a fixture such as shown in Fig. 1. The cap will be seen 
to be resting on pins where the bosses for the cap bolts come, 
this making a convenient and reliable foundation. The cap 
is held sideways by the setscrews on either side and is held 
down on the pins by the clamp shown in the sectional view. 
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The drawing explains itself, so that but few words are neces- 
sary in connection therewith. 

In the holding of work on the milling machine table or 
in supplementary fixtures it seems to have become the idea 
that it is necessary to bolt it down with all the force that 
it is possible to use without stripping the thread on the bolts. 
So much strain is not necessary, serving as it does only to 
distort the table, making it run hard and eventually produc- 
ing a permanent set which gives the working surface an un- 
true face. This straining of the binder bolts also wedges the 
T-slots out of shape, peening the metal above the T so as to 
project above the rest of the surface. An examination of 
the machine in operation will show that in 90 per cent of 
the work done the force or pressure of the cut is symmetrical 
and has but little effect on the work, all the holding required 
being merely that necessary to keep it from sliding either 
along in front of the cutter or sideways. This is accomplished 
by bunters and toe clamps. Of course it is necessary that the 
work be held down on the platen, but very little power is 
necessary in doing so. Had the cap been made with the 
matched fit shown at A instead of the straight fit, the advan- 
tage of milling over planing would have been much more 
apparent, as gang cutters would have finished the work at one 
setting, while the planer would have required at least two. 
But the real gain would be in obtaining interchangeable work 
which can be obtained on the planer only at the expense 
of considerable time and trouble, but which is a matter of 
course on the miller. 

In performing the corresponding operation on the base cast- 
ing we have the advantage of the broad base and the pro- 
jecting surfaces for clamping which make it an easy matter 
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Fig. 3. Slab Milling the Lower Surface of the Base. 


to set and hold the work. The same that has been said 
regarding the operations on the cap may be applied to the 
base. Fig. 2 shows how this piece would be held. The clamps 
hold down the piece, while the piece is blocked up against 
a liner to insure a setting parallel with the travel of the 
table. The row is kept from shifting endwise by using the 
bunters mentioned above. In machining the foot of the base 
piece we are confronted by a job that presents a kind of 
milling operation which has many little points of interest. 
The problem of milling comparatively broad surfaces is pres- 
ented. It is an acknowledged fact that the milling of such 
surfaces must be accomplished by cutters that are so con- 
structed that the chip is broken up into short cuts, giving the 
operation the advantage of the single pointed tool in the 
question of power required, and truth of surface obtained. 
This is accomplished by notching the teeth of the cutter so 
that they may be presented to the work successively, both 
notches and teeth being cut spiral at right angles with each 
other. A surface produced by such a cutter will bear the 
strictest examinations as to truth without being found want- 
ing. 

Fig. 3 shows one method of machining the bottom surface. 
In this method we use a plain milling cutter as shown, taking 
one or two cuts as the case may require. If very little stock 
has to be removed but one cut ought to be sufficient as 
the resulting surface will be good enough for the intended 
purpose. As will be seen the piece is held down and pre 
vented from moving sideways by the screws which are tapped 
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through the strips bolted to the table. This makes a con- 
venient method and one that will be found to answer the 
purpose very well. Another method of performing the oper- 
ation is by the use of an end mill as shown in Fig. 4. This 
means of removing the metal is very efficient as a very true 
surface can be obtained with a much faster feed and deeper 
cut than can be done by glab-milling. The power necessary 
to revolve the cutter and force the feed is very much less than 
that used for slab-milling. While the surface may be badly 
marked it will yet be almost absolutely true. When the work 
is set up on edge as shown no trouble is encountered with 
the chips as is otherwise the case. We are fortunate in 
finding this piece to be a very easy one to provide jigs for, as 
it permits itself to be set in almost any position. The method 
used in Fig. 4 is a good one, and will be found very con- 
venient. The top clamp is removed when the work has to be 
removed or placed in position. This clamp serves the double 
purpose of holding the work and of setting it in line, the 
screw being used to make any allowance for variations in the 
castings. When this method is chosen the machining of the 
bottom should be done before the cap bearing is milled as 
this gives a good solid setting for the latter operation. A 
great many operations may be accomplished by this latter 
method which are now milled with plain cutters. The action 
of the cutter in this operation closely resembles that of the 
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Fig. 4. Another Method of Milling the Lower Surface of the Base. 


single pointed tool and has all the advantages that are 
claimed for this tool, but very few of the disadvantages, and 
it is a multiple cutter which means greater output. 

The milling machine has made great strides in the last 
twenty years, but we may safely look ahead in the future for 
the real growth of this method of finishing machine details. 

The cuts shown leave considerable to the imagination, as 
they show but an end view of the work. This is done because 
the same method may be used to advantage in holding one 
or a dozen pieces. Elaboration on the above does not seem 
necessary, since the principle is shown; and since it represents 
no particular case no figures are given. 

The real purpose of the above is to let off a little pressure 
caused by the editor’s comments, and as we milling machine 
men are very jealous of the machine’s record we must always 
be at hand to contradict any remarks that may serve to cast 
reflections on its ability to “eat iron” economically. 


Oo ly rik anata 


An illustration of the cost of unwinding red-tape in the 
conduct of municipal affairs is that of New York City re- 
cently in making a small payment. An order directing the 
payment of five cents to a dealer for making a small blue- 
print from a tracing passed through the hands of eighteen 
city officers and cost the city $5, it was estimated, for the 
transaction. When municipal affairs are conducted on com- 
mon-sense business principles there will be some hope of 
cities conducting their public utilities profitably—profitably 
in the sense of giving better service for less money than is 
now the rule. ; 
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SPRING SCREW THREADING DIES—A CRITI- 
CISM OF A CRITICISM. 


A, L. VALENTINE. 


In the October issue of MACHINERY appeared an article about 
spring screw threading dies, or rather a criticism upon an 
article about spring screw threading dies written by a con- 
tributor to Macuinery in the August issue. This criticism 
led the writer to study more closely the points brought forth 
in the article written by Mr. Oberg in the August issue, than 
was done in the first place, and after having made a careful 
comparison, between the different views brought forth in the 
articles of the two contributors, the writer could not refrain 
from “butting in,’ as it occurred to him that the criticism 
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Fig. 1. Spring Screw Die with Special Threads, and Threads Distorted by 
Common Adjusting Method. 

written by Mr. Johnson has several points in itself that should 
not pass by uncriticised. The need of this will be very ap- 
parent to any of the readers if they care to study the subject 
in question a little deeper, and not consider it from so purely 
a theoretical or so purely a practical side as was done by the 
two contributors above mentioned. The subject is one of wide 
importance and, as Mr. Oberg correctly mentions, there is SO 
little said about these tools in the mechanical periodicals that 
it would be a pity to lay the subject on the “shelf’’ so soon. 
As the writer has had a good deal of experience especially in 
the making and testing of these tools, a few remarks from 
him might be of interest as well as of benefit to some of the 
readers: of MACHINERY. 

What most prominently attracted the attention of the. 
writer in Mr. Johnson’s criticism on Mr. Oberg’s article, was 
the failure of the former to recognize any of the very valuable 
theoretical facts, set forth in Mr. Oberg’s article, as being of 
any value, when it came to considering the subject from a 
practical standpoint; furthermore that it would be next to im- 
possible to manufacture these tools as outlined in Mr. Oberg’s: 
article, as well on account of the difficulties encountered when 
making them as the impossibility to make the manufac- 
ture of them a financial success. Now, before going any 
deeper into the subject let me assure the readers of MacHIN- 
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Fig. 2. Spring Screw Die Mounted on Threaded Arbor for Grinding. 


ERY that nothing was ever practically correct if it was theoret- 
ically wrong, nor has it, in hardly any case, been impossible 
to devise ways and means of accomplishing anything, if this 
anything was actually desirable. It may, of course, not be 
possible without devising something new or something en- 
tirely different from old established ways, but is it not rather 
worth while going to this trouble and be nearly or perfectly 
correct than to be sure to be wrong, as Mr. Johnson frankly 
admits in his article that he is, as regards the size and the 
form of the thread in the spring screw threading dies he is 
making or in dies made as outlined by him in his article? 
He is indeed lucky not to have had to make these dies with 
much sharper angle of thread than 60 degrees, which can be 
clearly seen from his article and the way he is making his 
dies, that he has not. For if he had, he would certainly have 
found Mr. Oberg’s way of making them not only practical 
but he would find it absolutely impossible to produce even @ 
“nearly correct” threaded piece with a spring screw thread- 
ing die made as outlined by him in his criticism. Let us as- 
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sume, for example, that the writer would have made a num- 
ber of special spring screw threading dies, which the firm he 
is working for had an order for a short while ago, as out- 
lined by Mr. Johnson. The dies were 2-inch outside diameter 
and 3% inches long; the diameter of the piece to be threaded 
was one inch, the inclusive angle of the thread was 20 degrees; 
8 threads per inch, and the depth of thread was 3/16 (see Fig. 
1, where the die is shown and where the thread is shown in 
enlarged scale with the correct angle and with the angle it 
would have had, had the die been closed to size after having 
been made as outlined in Mr. Johnson’s article). Dies of above 
description ought to have been hobbed out about 0.015 inch over 
size, as they were to be used on brass, and in a die with a form 
of thread with the angle mentioned above it would not be suffi- 
cient to close it down to cut to size, it would have to be closed 
down to cut a certain amount undersize (thus still more in- 
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Fig. 3. Grinding the Outside of Spring Screw Dies. 


creasing the error in the angle of the thread) to allow the 
piece threaded with the die to go into the hole tapped out with 
a tap having the correct angle in the thread, and finally after 
having adjusted the die down to cut small enough, imagine 
what a fine fit this threaded piece would have had in the tapped 
hole. It is admitted that these dies were out of the ordinary, 
and some one might even say that the rule should be dealt with 
and not the exception, but the example was given to show that 
theory will always work and produce correct results where 
practice fails to do so. 

Now let us look into the difficulties encountered when making 
a spring screw threading die as outlined by Mr. Oberg, and see 
if these difficulties are unconquerable and if they are real. The 
worst difficulty seems to be the grinding of the outside of the 
die true with the thread after hardening. Now if it should be 
utterly impossible to grind the outside of the die true with the 
thread after hardening in some cases why should we omit 
grinding the outside of all dies'for this reason? No one can 
fail to see the advantage, I am sure, of having the part of the 
die by which it is held (the outside) ground true with the part 
doing the cutting (the thread). It may be difficult to grind 
some sizes of dies, but certainly not impossible even under 
manufacturing conditions as Mr. Johnson thinks it is. The 
advantages gained would, I think, be fully worth the cost of 
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Fig. 4. Common Type of Clamp Collar. 


conquering the difficulties encountered, even in grinding one of 
these “impossible” dies. When grinding the outside of a die 
true with the thread after hardening, the writer would suggest 
holding the die, as outlined in Mr. Oberg’s article, on a thread- 
ed arbor (Fig. 2), but not grinding the whole length of the 
die at once, as this would be impossible probably in some cases 
as Mr. Johnson says, but it should be ground for a length cor- 
responding to the length of.the thread in the die. The operator 
will find no difficulty in grinding up on the die for that length 
as the arbor and the die for that distance are practically one 
solid piece and are well supported by the centers of the arbor, 
which of course should not project outside of the die more 
than necessary. When this is done the die should be taken— 
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with the arbor still in place in the die—and put into a machine 
equipped with a drawback mechanism and a spring collet or 
step chuck (Fig. 3). The die is then, of course, held by the 
outside by the already ground portion of same, and the back 
can if necessary be supported by the center of the arbor. Any- 
one making a business of manufacturing spring screw thread- 
ing dies would find this operation very inexpensive. There are 
few up-to-date grinding rooms which have not some grinder 
rigged up with a drawback mechanism and collets used for 
other purposes; however we will come to the cost later. 

The second difficulty encountered by Mr. Johnson in his 
criticism would be the closing in of the dies in hardening, if 
made as outlined by Mr. Oberg, viz., to be of the correct size 
at the point before hardening. Now Mr. Johnson himself in his 
article tells us of a way to harden these dies and that if the 
dies are hardened as outlined by him he claims they come out 
practically straight. His way of hardening is undoubtedly cor- 
rect, and there is no danger of the prongs of the dies springing 
or going out of straight if hardened as outlined by him. Why 
can we not then harden the dies made as outlined by Mr. Oberg 
in this manner, and save the trouble of having them annealed 
and rehobbed an unlimited number of times on account of the 
prongs of the dies being closed in because of improper hard- 
ening? 

Another difficulty was the problem of being able to make the 
“taper ring” clamp collar remain on the die in an automatic 
screw machine. Now, in the writer’s opinion, there is no clamp 
collar made as yet that will excel this one, neither the’ com- 
monly used one (Fig. 4) nor any of the two shown in Mr. John- 
son’s article. If the difficulty of keeping this “taper ring” clamp 
collar on the die in an automatic screw machine has been 
solved in some establishment visited by Mr. Johnson by means 
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Fig. 5. Special Types of Clamp Collars, 


of holding it back on the die with a string that is no reason 

why this clamp collar is of no use; that merely shows that the - 
establishment in question was lacking in mechanical supervi- 

sion. While the writer can plainly see the points of superiority 

of the clamp collar shown to the left in Fig. 5 over the one 

shown in Fig. 4, he fails to see any superiority of the one 

shown to the right in Fig. 5. It is claimed in Mr. Johnson’s 

article that both collars shown in Fig. 5 are puberOL to the 

one most commonly used (Fig. 4). 

Now as to the difficulties encountered in making the business 
of manufacturing spring screw threading dies financially suc- 
cessful, there is no doubt that the increase in the number of 
dies sold (on account of the reputation of furnishing the cus- 
tomers with perfect dies) at a smaller profit, will fully out- 
weigh the smaller number of dies sold before at a larger profit. 
Furthermore, if we look into this extra expense a little more 
closely, we will find that it is a comparatively small item. A 
die not ground on the outside after hardening is made from 
either drawn wire of the correct required size or made from 
rough stock, which before being made into die blanks had to 
be turned and ground. A die ground on the outside after hard- 
ening is made from rough stock, rough turned and ready for 
grinding after hardening. Right here we have a saving of 
either the difference in price of drawn wire and rough stock or 
the saving of the cost of grinding the soft blanks. If we add 
to this saving the time saved in not having to be so extremely 
particular in making the tapped hole run perfectly true with 
the outside of the die, which we have to be if the die is not 
to be ground on the outside after hardening, we have quite an 
item to deduct from our grinding expenses after the dies are 
hardened. As regards the difference in the expense in making 
the die taps and hobs the writer can see none. The only in- 
crease the writer can see is the expense of making the arbor 
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used when grinding the outside of the die, but when consider- 
ing that this arbor is made exactly the same and at the same 
time as the hob the expense is reduced to a minimum. 

It is to be hoped that the contributor of the article about 
spring screw threading dies in the August issue of MACHINERY 
will not think that the writer takes up the defense of some of 
the theoretical points set forth in his article, on account of 
thinking him unable or incapable of defending them. It is 
just because the writer has had the opportunity of using spring 
screw dies in practice and attained results which were correct 
in every respect. The means employed were practically the 
same as outlined in Mr. Oberg’s article, and they were not 
nearly as unfeasible to use, as the latter contributor seemed to 
think. Just because a new or untried idea may prove itself 
connected with difficulties, that should be no reason for its 
immediate repudiation. A thorough investigation should be 
allowed as to whether the difficulties are real, or if the advan- 
tages gained are worth the removal of the obstacles. 

* * * 


STANDARD SYMBOLS FOR WIRING PLANS. 


The accompanying photographic reproduction shows the 
standard symbols for delineation in wiring plans which were 
adopted by the National Electrical Contractors’ Association at 
their Cleveland Convention, July, 1906. These symbols were 
adopted after a year’s careful consideration and conference 
with leading engineers, architects, professors, government 


STANDARD SYMBOLS FOR WIRING PLANS 


AS ADOPTED AND RECOMMENDED BY 


THE NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION OF THE UNITED STATES, 


COPIES MAY BE HAD ON APPLICATION TO THE SECRETARY, UTICA, N, ¥. 


Ceiling Outlet; Electric only. Numeral in center indicates number of Standard 16 C. P. Incandescent Lamps. 
Ceiling Outlet; Combination. $ indicates 4-16 C. P, Standard Incandescent Lamps and 2 Gas Burners, 


CS 


Bracket Outlet; Electric only. Numeral in center indicates number of Standard 16 C. P. Incandescent Lamps. 
Bracket Outlet; Combination. + indicates 4-16 C. P, Standard Incandescent Lamps and 2 Gas Burners. 


Toh. 


Wall or Baseboard Receptacle Outlet. Numeral in center indicates number of Standard 16 C, P. Incandescent Lamps. 
Floor Outlét. Numeral in center indicates number of Standard 16 C. P. Incandescent Lamps. 
Outlet for Oujdoor Stapdard or Pedestal; Electric only. Numeral indicates number of Stand. 16 C. P. Incan. Lamps. 


oj, 


Outlet for Outdoor Standard or Pedestal; Combination. § indicates 6-16 0, P. Stand. Incan. Lamps; 6 Gas Burners. 
Drop Cord Outlet. 
One Light Outlet, for Lamp Receptacle. 
Are Lamp Outlet, 
Special Outlet, for Lighting, Heating and Power Current, as described in Specifications. 
CO Ceiling Fan Outlet. 
S' 8. P. Switch Outlet. 
_ §% dD. P. Switch Outlet. 
53 3.Way Switch Outlet. 
S$?  4-Way Switch Ontlet, 
S° Automatic Door Switch Outlet. 
§* — Electrolier Switch Outlet. 
ss Meter outlet, 


© O 8 HE MLS! 


Show as many Symbols aa there are Switches, Or in case of a very large group 
of Switches, indicate number of Switches by a Roman numeral, thus; S' XII; 
meaning 12 Single Pole Switches. 

Describe Type of Switch in Specifications, that is, 

Flush or Surface, Push Button or Snap, 


Distribution Panel. 

Junction or Pull Box. 

Loy Motor Outlet; Numeral in center indicates Horse Power. 
Motor Control Outlet. 

Transformer. 

————- === Main or Feeder ran concealed under Floor. 


—————————=ews Main or Feeder run concealed under Floor above. 


SUGGESTIONS IN CONNECTION WITH STAN- 
DARD SYMBOLS FOR WIRING PLANS. 


aan Main or Feeder run exposed. ° 

Indicate on plan, or describe in 
Specifications, the height of all out- 
lets, located on side walls. 

It is important that ample space 
be allowed for the installation of 
mins, feeders, branches and distri- 
bution panels. 

It is desirable that a key to the 
symbols used accompany all plans. 

If mains, feeders, branches and 
distribution panels are shown on the 
plans, it is desirable that they be 
designated by letters or numbers. 


“—____——— Branch Cirenit run concealed under Floor, 
Branch Circuit run concealed under Floor abore. 

ee a Branch Cirenit run exposed. 

=—-e-——-0-— Pole Lins, 


Telephone Outlet; Private Service. 
Telephone Outlet; Public Service. 
Bell Outlet. 


Buzzer Outlet. 
Push Button Outlet; Numeral indicates number of Pushes. 


Annunciator; Numeral indicates number of Points. 
Speaking Tube. 

Watchman Clock Outlet. 

Watchman Station Outlet. 

Master Time Clock Outlet. 

Secondary Time Clock Outlet. 


Door Opener. 


pad@idsgaanxn e 


Special Outlet; for Signal Systems, as described in Specifications 


|) Battery Outlet. 


{ Circuit for Clock, Telephone, Bell or other Service, run under Floor, concealed. 

{Kina of Service wanted ascertained by Symbol to which line connects, 

Cireuit for Clock, Telephone, Bell or other Service, run under Floor above, concealed. 
Kind of Service wanted ascertained by Symbo) to which line connects. 


aa 


NOTE—If other than Standard 16 C. P. Incandescent lamps are desired, 
Specifications should describe capacity of Lamp to be used, 
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employes, editors of technical publications, ete. It is believed 
by the committee that they represent in convenient and read- 
ily recognized form the parts designated. The symbols and 
explanation shown in the reproduction are printed on card- 
board, 1014:x16 inches, and copies may be obtained upon re- 
quest from the secretary, Mr. W. H. Morton, 94 Genesee St., 
Utica, N. Y. 


* * * 
Don’t take a finishing cut on a broad surface of cast iron 
without first filing the scale on the front end all away as far 
down as the tool goes. : 
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TWO TAPS WITH A GOOD ENDURANCE 
RECORD. 


The accompanying halftone shows two taps used in the 
works of the Reo Motor Car Co., Lansing, Mich., which have 
a good record for endurance, each having tapped 10,000 holes 
34-inch deep. The larger tap is 214 inches diameter and the 
other 1 inch, and both are of the same pitch, 12 threads per 
inch. The length of holes tapped equals 7,500 lineal inches, 
or 625 feet of cast iron, and the taps are still in fairly good 
shape. The long endurance of these taps is attributed to the 
method of tempering developed by Mr. J. F. Sallows, foreman 
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Taps with Good Endurance Record. 


blacksmith of the Reo Motor Car Co. The taps are soft 

enough to be machined anywhere except the teeth, and the 

same method is employed by him on all similar tools, only 

the cutting parts being made hard. Mr. Sallows’ method is to. 
temper at a low heat in cold salt water and sperm oil. We 

understand that his method of tempering will be fully ex- 

plained in detail in a new book to be published soon by the 

Technical Press, of Brattleboro, Vt. 


% * * 


OCCASIONAL ANNEALING OF MACHINE PARTS 
TO PREVENT BREAKAGE. 


On many machines the writer has noticed during his experi- 
ence, there are frequent breakages of particular parts. It 
is almost periodically expected that certain parts will last just 
so long before they crack. In some cases this, of course, is 
unavoidable and occurs through excessive work on a particu- 
lar part, which wears it rapidly, but where a piece breaks 
often with no great amount of wear on it we must look for 
another cause, and this will almost invariably be due to ecrys- 
tallization of the granular structure of the material. This 
crystallization of steel or iron will occur through frequent 
shocks, and any piece which is subjected to vibration will 
quickly become crystallized, and then the strain required to 
break the part is little greater than that required to break a 
section of glass of about the same dimensions. 

To prevent the breakages of such parts, an excellent plan 
which has been found to give unfailing results is to remove 
from the machine such part and heat same to about 900 
degrees to 1,200 degrees F. and allow same to cool in lime or 
in the furnace where it is heated. This is simply an annealing 
treatment and allows the structure of the material to assume 
its original condition as before being subjected to the dis- 
turbing influence. 

This method has saved a considerable amount of- repairing 
and replacement on such machines as engines, planers, trip 
hammers, and other machine tools where there is any shock 
or vibration. VIBRATION. 


November, 1906. 
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LETTERS UPON PRACTICAL SUBJECTS. 


SIMPLE METHOD OF PROVING MULTIPLI- 
CATION. 


In the August issue of MacuiNrery there appeared an 
article which interested me on proving multiplication and 
addition by casting out the nines. For simple multiplication 
the operation may be simplified somewhat. Example as fol- 


lows: 
31416 
7854 


125664 
157080 
251328 
219912 


246741264 


Add the digits in the multiplicand, 3+1+4+1+6=15, and 
5 + 1—6. Add the digits in the multiplier,7+8-+5+4—=24, 
and 2+4=6. 6 times 6=36 and 6+3=—9. Add the digits 
in the product, 2+4+6+7+4+14+2+6+4 = 36, and 6+3=9. 
That is, add the digits in the multiplicand and multiplier 
until we obtain a result of one figure, multiply these together 
and add again until the result is expressed in one figure. ‘The 
sum of the digits in the product, proceeding in the same way, 
should be the same. 

This method is a very rapid one, as even a long multipli- 
cation may be quickly checked by a mental calculation. How- 
ever, it should be noted that neither this, nor casting out the 
nines, is an absolute proof. A failure of either of these tests 
shows the example to be wrong, but if the digits anywhere are 
simply interchanged the answer may be incorrect and yet 
according to the above test be right. This, however, would 
seldom happen. KENNETH G. SMITH. 

Wellsville, N. Y. 


A GRINDING FIXTURE AND ITS WORK. 


The line cuts and halftone illustrate a very fast and suc- 
cessful little fixture for grinding a radius on a segment 
gear blank. The work is previously finished to the dimensions 
given in Fig. 1, the dotted lines showing the stock left for 
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Fig. 1. 


Gear Segment to be Ground. 


grinding the radius of the outside diameter of the segment 
blank. The grinding was done on a No. 3 Universal Landis 
grinding machine, the machine, fixture and a pile of rough 
and finished work being illustrated in Fig. 2. An assembled 
view of the fixture is illustrated in the drawing Fig. 3. 

The fixture comprises a base suitably arranged for clamping 
to the swivel table of the grinding machine; this base carries 
at the height of the center of the grinding wheel a pin or 
fulcrum on which is pivoted a work-carrying arm which may 
be seen in Fig. 3. This arm is provided with a slot of a 
suitable width to receive the work, which is first slipped on 
to a projection of the fulcrum and then swung down into the 
slot where it is clamped by means of a thumbscrew, a locat- 


Fig. 2. The Fixture, Work and Grinding Machine. 


ing pin being rightly situated to properly locate the work. 
Upon the fulcrum is also pivoted a gage, which is set so that 
its point will indicate when the work is ground to the right 
radius. 

The work is ground, without traverse of the grinder, by 
swinging it slowly up past the face of the wheel, which is 
of such a width as to fully cover the work. Three cuts are 
necessary to bring it down to size, the last being a light or 
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Fig. 3. Side Elevation and Plan of Fixture. 


finishing cut. The material of these pieces. was soft steel, 

and they were finished in this way at the rate of 40 per hour, 

the wheel showing average reduction for wear of about 0.001 

inch for five pieces. Some of these were finished as fast as 

one in 388 seconds. He EONoYES. 
Waynesboro, Pa. 
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THE USEFULNESS OF HYDRAULIC PRESSURE. 


The following occasion sets forth one of the many uses to 
which hydraulic pressure may be put. The top roll of our 
10-foot plate bending rolls snapped off at the point where the 
driving shaft joins on during the process of rolling %4 -inch 
plate. The roll was then bored out to 6% inches diameter 
for a distance of 131%4 inches. The corresponding end of the 
shaft was turned to a diameter of 6% + 0.006 inch, as a 
shrinking fit had to be resorted to, there being no access to a 
suitable hydraulic press. The end of the roll was subjected 
to the proper degree of heat, and the shaft started to be put 
in place. Unfortunately, the rope loop supporting the shaft 
happened to exert a twisting strain on the shaft, causing it 
to twist the distance of half the width of the keyway. The 
few moments occupied in endeavoring to readjust allowed the 
roll to cool sufficiently to make it impossible to force in the 
shaft any further. The problem was then how to remove the 
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The Usefulness of Hydraulic Pressure. 


shaft, as it had been inserted but six inches. Hydraulic pres- 
sure suggested itself, so the keyway was packed with lead 
very tightly; 1%4‘inch pipe tap was tapped into the roll as 
shown in the cut; the hydraulic pump set to work, and with 
a pressure of 3,000 pounds per square inch the shaft was forced 
out. This instance suggests a novel use for such pressure, and 
one, which in our case, saved much valuable time and expense. 

Springfield, O. CALVIN B. Ross. 
TO FIND THE RADIUS OF AN ARC WHEN THE 

LENGTH OF THE CHORD AND THE HEIGHT | 

OF THE ARC ARE GIVEN. 

I show herewith a method of obtaining the radius of a 
eircle when the height of an arc and the length of its chord 
are given, thinking that there may be some of your readers 


who would like to put the formula in their note books. As 
shown in the sketch 
A=apothegm of chord, 
H'=height of chord, 
L= length of chord, | 
R=radius of are. 
L 2 
(:) 
-_+ H 
AH 
‘Taenplel— 
2 
This formula is derived as follows: 
16, 2 
R= (=) iA? (1) 
2 
since R, A, and — form three sides of a right angle triangle. 
It is also plain that 
R= A+B, (2) 
Squaring this we have: 
2 aA? = A ee (3) 


Combining 1 and 3 we have: 


J hy 2 
(=) + A? = A? 4+2AH+ H? 
2 


Simplifying and transposing 


LA ® 
van= (=) — a 
2 
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Substituting this value for A in equation 2 we have: 


L\?2 
2 
eer 
2H 


which simplified gives the formula proposed above. 
When the height and radius are given this formula may be 


Machinery,N. ¥. 
To Find the Radius of an Arc. 


rearranged to be used in finding the length of the chord, thus: 
L=2VH (2R—4). 

Find, for example, the radius when the height of the chord 

is 34 inch and the length of the chord is 1% inch. Substitut- 


ing these quantities in the formula given, and solving, we 
have: 


0.75? 
ae ——— + 0.375 
0.375 
if — ge ee 
2 2 
0.5625 
+ 0.875 
0.375 1.5 + 0.875 
= SS Se =10°937or=—ere 
2 2 


The radius is therefore 0.9375 inch, or 15/16 inch. 
Torrington, Conn. HG. An. 


A CRANKPIN TURNING DEVICE. 


The device shown in the accompanying cut was designed to 
turn the crankpins of small crankshafts so that they would 
be in line. The crankshaft for which this. device was de- 
signed was of the drop-forged type, 2144 inches throw, with 
webs of the shape shown in the cut. The distance between 
the bearings was from 3 to 4 feet, so that in turning the 
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Device for Turning Crankpins. 


pins, the shaft would spring, consequently the pins would be 
out of line. After many complaints from the erecting floor, 
the drawing room “got busy,’ with this device as the result. 
I saw it working, and in my judgment it did “the trick.” 
The idea is an old one, as I have seen it before in a more 
complicated form, but owing to its simplicity of construction 
and manipulation I offer it to the readers of MACHINERY, some 
of whom may have the same difficulties to overcome. 
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The device consists of two parts, a steady-rest, and a piece 
which I will call a chuck. The steady-rest is fitted to a lathe 
and bored out in place. The chuck is turned to a running fit 
in the rest. Before the shaft is put in the lathe, it is lined 
up on the planer and a light cut taken off the four sides of 
the web, just enough to make a flat surface for the setscrews 
to bear against. Another reason, in fact the most important 
one, will be explained farther on. The shaft is now placed in 
the lathe on centers which give it the desired throw. The pin 
is set central by means of the setscrews shown. When this 
has been done, the setscrew at the top is locked by means of 
the check-nut. The two check-nuts on the setscrew A are 
screwed against the side of the chuck. As it is necessary to 
move this screw when moving the crankshaft, two check-nuts 
are required; the first to indicate the position of the screw and 
the second to lock the first. The pin is now ready to be 
turned. After one pin has been turned, the setscrews on the 
bottom and sides are loosened and the device moved to the 
next pin. The top setscrew not having been moved, we have 
that point. Setscrew A is now screwed into its original posi- 
tion, made possible by means of the check-nuts. The other 
two setscrews force the web against these two fixed points and 
the job is ready for turning the other pin. 

As all the flat bearing surfaces are in line and the setscrews 
occupy the same position after each setting, it will be seen 
that there is small possibility for the pins not coming in line. 
In taking the shaft out of the lathe, nothing has to be 
changed, as the hole in the chuck is large enough to allow the 
webs to pass through. ' HOM. Ce 


CONVENIENT INK BOTTLE HOLDER. 


I noticed in the June issue of MACHINERY a neat arrange- 
ment for holding the ink bottle securely and “right side up.” 
This matter has been a great source of trouble with most 
draftsmen and many schemes have been used. I always kept 
the bottle I was using in a drawer attached to the table, and 
found that a very effective method of overcoming the diffi- 
culty. We now have in our drawing room a bracket holder, 
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Ink Bottle Holder. 


as shown in the cut. This holder is attached to the under 
side of the table by a single screw so that it may be swung 
around out of the way. This arrangement obviates the neces- 
sity of hauling everything around to find the missing bottle 


as it is always in the right place; it also eliminates the 


liability of blotting the work when filling the pen. The dan- 
ger of spilling the ink is also reduced to a minimum. It 
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seems that all the bad points of all other methods are over- 
come in the holder shown herewith. 

Mr. Moody’s arrangement is good, but the idea of using an 
ink bottle as a paper weight does not appeal to me as being 
satisfactory or advisable. My idea is that the drawing board 
is made to hold drawings, and drawings only, the fewer the 
better. JOHN EDGAR. 

Hyde Park, Mass. 

SINGLE-STROKE AND CONTINUOUS- 
RINGING BELL. 

Referring to question 22 in “How and Why,” September 
issue of Macuinery, I give herewith a sketch of a single-stroke 
bell, Fig. 1; also a continuous-ringing bell, Fig. 2. 

When the button in Fig. 1 is pressed, the plunger P will 
run up into the solenoid and strike the bell one stroke. In 


Fig. 1. Single-stroke Bell. Read Cut with Plunger Vertical. 


the off position the plunger rests on a small wooden block. 
This device was installed at the Union Station, Minneapolis, 
by myself and works satisfactorily. 

The continuous-ringing bell is constructed so that wire a 
from the right-hand solenoid crosses to the left-hand contact 
piece 0, and the wire c from the left-hand solenoid crosses to 
the right-hand contact piece d. The switch is pivoted at P 
and when the plunger is in the position shown it is attracted 
toward the right-hand end. When it moves to the right-hand 
it touches the contact d@ and closes the circuit for the left 
solenoid and opens the circuit for the right solenoid. Then 
the left solenoid drives the plunger through to the left and 


Fig. 2. Continuous-ringing Bell. 


strikes the bell. The plunger is then an electromagnet be- 
cause of the action of the coil and draws the left end of the 
switch toward it, the switch being made of iron. The switch 
then touches the left contact piece and closes the circuit for 
the right-hand coil and opens the circuit for the left-hand coil. 
The plunger then flies to the right and strikes the bell. The 
switch is hung so as to be slightly unbalanced, thereby secur- 
ing contact to one of the coils and enabling the plunger to 
start. JOSEPH CHAMBERS. 
Tacoma, Wash. 


THE APPRENTICESHIP QUESTION. 
The article on “The Apprenticeship Question” in the Aug- 
ust issue was a very timely one, it seems to me, and came 
from a man who well understands the question, judging from 
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what I have read of his writings, but it seems to me there are 
some points that have been overlooked in his articles which 
would be helpful to all concerned. While my judgment may 
not be very accurate, it seems to me that many apprentices 
are not receiving the attention they are entitled to. Most 
boys, when they start to learn the machinist’s trade, are ambi- 
tious to learn. Why is it, then, that after ten or twelve 
months’ service in a shop this spirit is lacking? The boy is 
listless and has not the enthusiasm that he had at the start. 
What is the cause? 

Just as long as apprentices are employed in shops there will 
be some who come in who are not adapted to the trade. The 
management is not always to blame for this, because there is 
no way of determining beforehand if the boy is mechanically 
inclined. But after ten or twelve months’ service it should be 
possible to judge very accurately as to fitness for the work 
and during the probationary service the management should 
not be idle in their attention to the boy. If one wants results 
from a boy (or from a man, for that matter) he must be 
kept interested in his work. When put to a machine he must 
be shown explicitly how to operate it and the best way of 
performing the work. He must be given an opportunity to 
form an idea of what is required and it must be impressed 
upon his mind that it is important that he is doing all his 
work right.. He must not be permitted to develop a slovenly 
manner of work. If his interest is kept up he will turn out 
far more work and it will be of a higher class comparatively. 
He must be given as wide a range of work as the shop per- 
mits, and the expectancy of better work will prove a strong 
incentive to good results. 

A great many boys.commence to complain of their pay after 
six or eight months’ service unless there is a hard and fast 
schedule. As a preventative of this, it is advisable that time 
is taken to show the apprentice the cost of some of his work, 
and in many cases this is sufficient to cure the. greatest 
“kicker,” because it is well known that the ones who usually 
do the most “kicking” are the ones who perform the least 
work. If the apprentice had an idea of what he is worth and 
knew what the machine he is working with is worth per hour, 
including his services, he would be able to figure his output. 
This would give him the means to realize whether he is paid 
too low compared with his more skilled companions in the 
shop. The ability of estimating the cost of machine work is 
one that is very rarely ever taught an apprentice, but it is of 
the greatest value. It is gratifying to find that many of our 
large concerns are awakening to this fact and are establishing 
schools of instruction. Of course it takes time and trouble 
to show the apprentice the how and why, but it is better to 
spend the time thus than to spend it trying to catch him 
“playing possum.” When I hear of an official complaining 
of his apprentices as being “no good,” it lessens my respect 
for him as a shop manager. He is the man who is at least 
partly responsible for their failure as mechanics because of 
his lack of attention and interest in their development. It 
would be much better for him to have them brought up to be 
first-class mechanics and to give some of his time in accom- 
plishing this than it is for him to hire any man that comes 
along to do his best work and afterward find that many a 
man whom he has hired is no better than those he has. The 
former he will pay high wages because he does not know 
them, but his own boys cannot get the same pay because, as 
he thinks, he knows them. This inconsistency is hard to 
understand. If the men in charge would spend more time 
and more interest in developing their own apprentices, teach 
them how to estimate, give them opportunities to gather in- 
formation in mathematics and mechanical drawing, it would 
be found that it would be for the mutual benefit of all con- 
cerned. A few hours a week spent this way would cost the 
management very much less than an hour or two a day spent 
by every apprentice worrying over a blueprint, only to still 
get mixed up in the end and spoil the job. The foreman 
cannot be everywhere at once, although I have seen a few 
that were marvels in the latter particular, if you were not 
looking for them. A good idea would be for a manager to 
take a few trade papers and when through with them give 
them to the apprentices instead of throwing them in the waste 
basket. An apprentice should be accustomed to read things 
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pertaining to his trade. If the boy will read trade papers at 
noon instead of dime novels, the man will be able to take a 
responsible place in time of need. It may be that some firms 
have the best way of doing things, as far as they can See, 
but it may be that upon considering the matter more closely 
things may look different. When the apprentice is doing well 
he should be encouraged as readily as he is blamed when he 
is doing wrong. If some one would try some of the sugges- 
tions put forth, it would be for the benefit of us all, if he 
would let us know of his experience. E. T. STRONG. 
Urbana, III. 


OLD EUCLID DISPROVED AT LAST. 


If the editor would have permitted me I should have en- 
titled this “Startling Revelation in the Science of Mathe- 
matics,’ and should have had the heading printed with 3-inch- 
high letters, because, in fact, my discovery is of so unique a 
character as to put me in a class with Newton and Pascal. 
For more than 3,000 years we have considered the statements 
of Euclid as unquestionable, but at last it has been possible 
by a simple method to disprove the truth of the very founda- 
tion of geometry! Draw a straight line, AB, as shown in the 
cut. From A draw a line AC at right angles to AB. From B 
draw a line BD at an angle larger than 90 degrees to AB. 
Make BD equal to AC. Draw CD. Divide AB in two equal 
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parts at #H. Draw EF at right angles to AB. Divide CD in 
two equal parts at H and draw H@ at right angles to CD. 
EF and H@ intersect one another at K. Draw AK, BK, CK, 
and DK. We are now ready for the startling revelation. 
AEK and BEK are right-angle triangles. BE equals AH, EK 
is mutual for both triangles, consequently the triangles are 
equal and the angle HAK equals HBK, and the line AK is 
equal to BK. The triangles CKH' and DKH are also equal, 
being right-angle triangles, with the side DH equal to CH and 
the side HK mutual to both. The side CK is then equal to 
DK. If we now consider the triangles ACK and BDK we 
know that AK equals BK, CK equals DK, and BD was origi- 
nally made equal to AC. Consequently these triangles are 
equal, and the angle CA K equals the angle DBK. If from 
these angles we subtract the angles HAK and HBK respec- 
tively, which we have found to be alike, the remaining angle 
CAB is equal to DBA. The angle CAB is a right angle accord- 
ing to our construction. The angle DBA is larger than a right 
angle. We have proven them to be alike by means of the 
fundamental propositions of geometry. Hence Euclid must be 
wrong in the very first principles upon which he founds his 
geometrical propositions. 

It may be that the editor will not consider my discovery 
epochal, and that it is the reason for his declining the 3-inch 
high letters for a heading, but even if his check should fail, 
I am convinced that my discovery is the very greatest in the 
field of science during the present year, and I expect to 
receive the Nobel prize for scientific research, which would 
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amply compensate me for my disappointment in regard to 

the 38-inch high letters for the heading, upon which my heart 

was particularly set. Riess 

COMMENTS ON “TO INCREASE THE WORKING 
LENGTH OF COIL SPRINGS.” 

Referring to the article entitled “To Increase the Working 
Length of Coil Springs’ in the August issue of MacuHINnery, 
the writer wishes to call attention to some points not men- 
tioned which will materially alter the case. In the two cuts 
‘shown in the article the working length of the open-wound 
spring appears greater than that of the close-wound spring. 
However, the distance a spring will safely extend is de- 
termined by the number of acting coils it contains, and not 
by the number of inches of working length. Each of the 
springs shown has about nine acting coils and therefore both 
the springs will be about equivalent in their action. Now, if 
the close-wound spring were made with one-half of each end 
coil bent up for hooks instead of using the tapered ends and 
forged hooks, several more acting coils would be added to 
each end of the spring without increasing the length over all, 
and consequently the close-wound spring could be made 
shorter for a given working length than could the open-wound 
spring with links. The cut shows a spring made in this man- 
ner. This is the style of hooks generally used on extension 
springs, being easier and cheaper to make and in 99 cases 


out of 100 gives fully as good service. 
| | 
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Increasing the Working Length of Springs. 


There are, however, two important advantages in the open- 
wound spring with links, which are not referred to in the 
article mentioned; first, the impossibility of injuring such 
a spring by any reasonable overload. The spring simply com- 
presses under overload until the coils touch and then acts 
as a solid connecting link; second, the fact that in the case 
of the coil part breaking the links act as a safety device 
maintaining the connection between the parts to which the 
spring is attached. For instance, when used as a trace spring 
to relieve the horse cf the jars caused by the unevenness of 
the road, if the coil should break, the trace is still attached to 
the whiffiletree and no runaway or accident follows. 


METHOD OF DIVIDING FRACTIONS BY TWO. 


Under the heading, “Method of Dividing Fractions by Two,” 
an article was published in the August issue, evidently 
with the intention of placing on exhibition the longest known 
method for cutting a fraction “through the middle.” Mr. 
Lang attacks a fraction in about the same way as a farmer 
would cut off a piece of cold-rolled shafting, commencing with 
a file, then using a cold chisel for a while, after which he 
might take turns with the pipe cutter and milling machine, 
and if he did not happen to think of the emery grinder he 
would undoubtedly finish with the hacksaw, the tool which 
should have been used at the start. It may be that the other 
tools might do the job, but nobody is likely to care to wait for 
the result obtained in that way. 

A man who cannot set his dividers to one-half the given 
fraction of the dimension for the diameter without looking 
up his table of decimal equivalents first should not expect pay 
for overtime. Although there are quite a few mechanics (?) 
who have passed through their apprenticeship and are still 
deficient in fractions, I do not believe that the given method 
will be of any assistance to any of them. 

The quickest way is always the best. Try this: taking for 
example, 11/642 = 11/64 X 1%4,—= 11/128; cutting this short for 
convenience, we say 64 X 2 — 128, and using the same numer- 
ator we have 11/128. This principle is equally applicable to 
the division of fractions by any number. For instance, 
7/9 —-2—=7/9 X 2=7/18, and by Mr. Lang’s method we ex- 
perience some difficulty in finding the decimal equivalents of 
7/9 or 35/9, and even if such tables were available, the simple 
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rule that you learned when you were nine years old would 
give the correct result quicker than you can find it in the 
table. Just add enough ciphers to give the proper number of 
places to the numerator and divide by the denominator; thus, 
7/9 = 7.0000 + 9= 0.7777, which is sufficiently accurate for a 
measurement with micrometers; by the same formula 55/64 
becomes 55.000000 + 64= 0.859375. I do not want to belittle 
the value of tables and note books; some of the data sheets 
are worth many times the price of the paper, but I am sur- 
prised to see a good mechanic waste his time in the way 
mentioned. EUGENE PIERCE. 

Ilion, N. Y. 

[We are not at all sure that Mr. Pierce can carry out his 
lengthy divisions, particularly when halving 64ths any quicker 
than Mr. Lang carries out his simple multiplication and looks 
in his table, but the criticism is so unique in its certainty 
and in its comparisons that we felt under obligation to pub- 
lish the matter and permit our readers to judge for them- 
selves. To find the decimal equivalent at once, and divide it 
by two, seems the simplest way in regards to 64ths. In re- 
gards to 32ds, 16ths, etc., there seems to be no need of either 
multiplications, nor lengthy divisions, and Mr. Pierce is, of 
course, applying the correct principle for such cases, if he sim- 
ply multiplies his denominator by two.—Hditor.] 


STANDARD HOSE COUPLING FOR NAVAL 
CONSTRUCTION. 

There was published, in the July issue, Standard Hose 
Couplings, as agreed upon by the National Fire Protection 
Association. This standard differs somewhat from the one 
used in naval practice. The following table of dimensions 
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STANDARD HOSE FOR NAVAL CONSTRUCTION. 
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complies with the naval specifications for hose threads and 

may be of some value to the subscribers employed in marine 

works which are at times engaged in naval construction. 
Brooklyn, N. Y. A. H. Nourse. 
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SHOP KINKS. 


A DEPARTMENT OF PRACTICAL IDEAS FOR THE SHOP. 
Contributions of kinks, devices and methods of doing work are 
solicited for this column. Write on one side of the 
paper only and send sketches when necessary. 


A HANDY SCREWDRIVER. 

The machinist many times wants a small screwdriver, and 
the kind used by watchmakers do not have the “grip” needed. 
I made one like the cut from 3-32-inch steel wire, about 
4 inches long, and it has seen many years’ service and is 


Milled Surface 
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good yet. The part A is made of brass 4% inch in diameter, 
3-16 inch thick, and knurled on the edge. The cup piece B 
is also of brass, dished as shown. 105 leh, db. 


THMPLATE FOR DRAWING MACHINE HANDLES. 

The drawing of machine handles may be facilitated very 
much by the aid of a celluloid template. Two templates are 
made, one containing profiles of the four smaller sizes, and 
the other containing the three larger sizes. If there is a 
forming tool for each size it is an easy matter to make the 
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templates and thereby have the drawings the same outline as 
the formers. They not only facilitate drawing, but also allow 
of a proper section for each requirement. The outline, a, 
of the lower half of the handles is scratched on the templates 
and is filled in with black wax. . WINAMAC. 


LARGE SPRING SCREW THREADING DIES. 
Thinking that some of the readers of MACHINERY may be 
interested in a large spring screw die of which type I have 
designed several, the one in the accompanying cut being the 
largest, I hereby submit it for their approval. This die was 
made to use in a limited space, the collar and the check 
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nuts running within 1-16 
being impossible to uSe any other type of die. 
work in a very satisfactory manner and are used on brass, 
They do not need a lengthy description, as the cut will ex- 
plain their operation and construction satisfactorily. 


inch of a projecting flange, it 
These dies 


Boston, Mass. Louis F. Lana. 


HOW TO PREVENT A UNIVERSAL CHUCK BECOMING 
CLOGGED WITH CHIPS. 

Here is a way which I have used to prevent a universal 
chuck becoming clogged up with chips. Take apart the chuck 
and in the outer shell lay out three holes % inch diameter 
for a 6-inch chuck, midway between jaw race and pinion 
wrench holes, where it will weaken the shell the least, and a 
distance in from outer face of chuck so that the point of the 
drill will break through about 1-16 inch from the inner face. 
The holes should be drilled % inch further after the point 
breaks through, cutting a groove in the inner face with the 
lip of the drill. A %-inch hole is-about the right size for a 
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6-inch chuck; smaller or larger chucks would, of course, need 
smaller or larger holes in proportion. Use dry graphite in- 
stead of oil in the chuck. A chuck with holes drilled as 
above is specially good for turning composition metal at high 
speed, and will clear chips almost as fast as they get in. 
South Boston, Mass. EF. sB.) Poors, 


A PIPE PULLER. 

Did you ever have a pipe to pull out of the ground, that 
you could not get hold of? If so, the device shown in the cut, 
will be of value in many cases. Of course it has to be made 
to suit the size of pipe inside. No explanation is necessary, 


as the cut shows the device very plainly. The tool is secured ~ 
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into a piece of pipe of proper length, and pushed down in 
the hole until the end enters the hole in the pipe to be pulled 
out. When the pull is made, the part A slips down, wedging 
in the pipe, and pulls the pipe out. ; Ie Wake of 
DRAFTSMAN’S IMPROVED. PROTRACTOR. 

I enclose a sketch of a protractor which was designed to 
meet the demands for one that wwuld be better suited for 
dividing a circle than can be done with those now on the 
market. It is not intended to do the work that the B. & S. 
protractor can do, but principally to facilitate the plotting of 
angles for cams and cam charts. In laying out angles of this 
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kind or in general. work with the ordinary protractor it is 
necessary first to point off the angle, then to remove the pro- 
tractor and draw the line through the point. This protractor, 
having an, extended arm, enables the operation to be done with 
the one setting. A number of draftsmen have shown their 
desire to obtain one, so an order has been placed with a 
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prominent manufacturer to make them, which is to be done at 
a reasonable price. They are made of transparent celluloid 
with the graduation on the under side. A few extra ones are 
now on hand as it was necessary to order more than were 
wanted. C. H, JOSSELYN. 

Bridgeport, Conn. : 
* * * 

Don’t take a heavy stock cut off with a planer and then a 
finishing cut without letting up on the work and allowing all 
of the strain to come out. 

* * * . 

Don’t forget that after the stock cut is made on cast iron, 
every finger mark, or drop of water, or drop of oil, will show 
up when the finishing cut is made, 


rou 
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SHOP RECEIPTS AND FORMULAS. 


A DEPARTMENT FOR USEFUL MIXTURES. 


This page will be used for the publication of shop receipts which the con- 
tributors know from experience to be practicable. Nearly all readers of MA- 
CHINERY can add something, and it is desired that they use this page as a 
medium for exchanging useful formulas. It makes no difference if they are 
old and supposedly well-known, provided they have not already appeared in 
this department. 


2538. CEMENT FOR FASTENING TOOLS IN THEIR 
HANDLES. 
Mix one part beeswax, one part fine brick dust and four 
parts black rosin. E. H. McCiintToox. 
West Somerville, Mass. 


254. TAPPING HOLES IN CAST IRON. 
Kerosene oil used as a lubricant for tapping holes in cast 
iron is the best lubricant known to the writer. 


Philadelphia, Pa. Won. Davis. 


255. ACID-PROOF CEMENT. 
Mix a concentrated solution of soda with pulverized glass 
to form a paste. W. R. BOWERS. 
Birmingham, England. 


256. FLUX FOR BRASS. 
One ounce common soap, % ounce quicklime, %, ounce salt- 


peter. Mix into a ball and place in a crucible when lifted 
out of the furnace. This is sufficient for about 50 pounds of 
metal, W. R. Bowers. 


Birmingham, England. 


257. DUSTING FOR MOLDS FOR BRASS WORE. 

To produce light castings of brass and gun-metal with a 
clean face and fine skin, first dust the mold with pea meal 
and on top of same add a slight dust of plumbago; for heavy 
castings dust only with plumbago. W. R. BOWERS. 

Birmingham, England. 


258. A LUBRICANT FOR CUTTING THREADS. 

After trying various kinds of lubricants in cutting threads 
on tool steel, machine steel, etc., I found that common lard 
(not lard oil) mixed with about one-third turpentine gave the 
best results. The mixture may be applied with a small brush. 

Paterson, N. J. STEPHEN COURTER. 


q 259. ANTI-SLIP BELT MIXTURE. 

To make a cheap anti-slip belt mixture and one that is very 
effective, use 95 per cent rosin and 5 per cent machine oil. 
Melt the. two together slowly, taking care not to burn the 
rosin. When melted stir together thoroughly and apply warm, 
using a little at a time while the belt is running. 

Pittsburg, Pa. SAMUEL STROBER. 


260. BLACK BRONZE FOR BRASS. 

Dip the article, cleaned bright, in aquafortis (nitric acid) ; 
rinse the acid off with clean water, and place it in the fol- 
lowing mixture until it turns black: Hydrochloric acid, 12 
pounds; sulphate of iron, 1 pound, and pure white arsenic, 
1 pound. It is then taken out, rinsed in clean water, dried 
in sawdust, polished with black lead and lacquered with green 
lacquer. Jos. M. STABEL. 

Rochester, N. Y. 


261. SELF-LUBRICATING BEARINGS. 

In hard gun metal bushes, bored a good fit to shaft and 
split, drill four holes per square inch of surface, each 44 inch 
diameter by 4% inch deep. The holes are to be flat at the 
bottom and to be spaced zigzag, so that one row of holes is 
between the holes in the opposite side thus: Fill the 
‘holes with a compound prepared as follows: Melt 1 pound 
solid paraffine and add 2 ounces of litharge, dissolved isinglass 
and sulphur; add further 2 pounds of fine plumbago and mix 
thoroughly. J. H. HotpswortH. 

Toronto, Canada. 


262. VARNISH FOR DRAWINGS. 
Dissolve by gentle heat 8 ounces of sandarac in 32 ounces 
of alcohol. Another receipt is: Dissolve 2 pounds of mastic 
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and 2 pounds of a lammar in 1 gallon turpentine without 

heat. The drawings must first be sized with a strong solu- 

tion of isinglass and hot water. W. R. BOWERS. 
Birmingham, England. 


263. TO WATERPROOF CLOTH TOOL BAGS OR CASES. 

To waterproof tool bags or cases made of duck or other: 
cloth, either of the following formulas may be used. 

Use % pound of alum and 2 ounces of saltpeter dissolved 
in 1 quart of water. Immerse the article to be waterproofed 
in this mixture for 40 minutes, and boil hard; then rinse in 
cold hard water, hang up and let dry thoroughly before using. 

Melt 1% pound of paraffine wax and mix in 1 quart of gaso- 
line. Immerse the article in this and wring out and spread 
out to dry. In a short time it is ready to use. 

BE. W. Norton. 


264. CEMENT FOR LEATHER BELTS. 

To prepare a good cement for leather belts, soften equal 
parts of good hide-glue and American isinglass in warm 
water for about 10 hours. Mix the two ingredients together 
thoroughly and then pour on a quantity of pure tannin and 
boil until the mass is sticky. Just enough tannin should be 
added so that the mass will have a good consistency when 
boiling hot. To apply the cement, roughen the surfaces to 
be cemented and apply the cement while it is very hot. Press 
the parts together firmly and hold in that position until dry. 

Olney, Ill. T. E. O’DONNELL. 


265. SOLDER PREPARATION FOR ALUMINUM. 

The most successful solder preparation for soldering 
aluminum yet secured is made up in the following manner. 
Melt together 64 parts, by weight, of tin, 30 parts of zinc, 1 
part of lead, and a small amount of rosin. All parts, of 
course, must be mixed together very thoroughly while in 
molten condition. When thoroughly mixed the alloy should 
be run out in bars of desired sizes. Clean the surfaces 
thoroughly and apply the solder. No chemical is required, 
the rosin used being sufficient to cause adhesion, although 
it is advisable to heat the parts to be soldered gently to 
assist in making a good adhesion. T. EH. O° DONNELL. 

Olney, Ill. 


266. TO BLUE STEEL WITHOUT HEATING. 

When it is not desirable to blue steel by the heat process 
the following solution may be used with excellent results: 
Water, 1 quart; hyposulphite of soda, 4% ounce; acetate of 
lead, 4% ounce. Dissolve the acetate of lead and hyposulphite 
of soda in the water and then heat to the boiling point. The 
article to be blued should be thoroughly cleaned and dipped 
into the hot bath until the color changes to the required tint. 
It should then be removed, rinsed and dried. A more brilli- 
ant result is obtained by coppering steel articles with blue 
vitriol solution and then dipping. The same process may be 
used on both brass and copper with success. M. H. CANEK. 


267. SOLDERING WITHOUT HEAT. 

Take 1 ounce of ammoniac and 1 ounce of common salt, 
an equal quantity of calcined tartar, and 3 ounces of anti- 
mony. Pound this well together and sift. Put this in a piece 
of linen, and enclose it well around with fullers’ earth about 
an inch thick; let it dry, then put it in one crucible, covered 
by another crucible over a slow fire to get hot by slow de- 
grees. Keep up the fire until the content of the crucible gets 
red hot and melts. Then let it cool gradually and when cold 
pound the mixture. When you wish to solder anything put 
the two pieces you want to join together on a table close to 
one another. Make a crust of fullers’ earth, so that, passing 
under the joint and holding to each piece it shall be open at 
the top. Then throw some of the powder between and over 
the joint. Dissolve some borax in some hot wine, and with 
a feather dip in the solution end rub the powder at the place 
of the joint. It will immediately boil up. As soon as the 
boiling stops the consolidation is made. The calcined tartar 
is made by placing crude tartar in a covered crucible and rais- 
ing it to a low red heat. Allow it to cool gradually. 

Rochester; N. Y. JOSEPH M. STABEL. 
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HOW AND WHY. 


A DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST. 

Give all details and name and address. The latter are for our 
own convenience and will not be published. 


27. H. T. M.—wWhat are the precise advantages of the bull- 
wheel used in planer construction. Do these advantages exist 
when the bull-wheel and the rack are cut with ordinary gear 
cutters? 


A.—The use of the bull-wheel in planer work is largely. 
because of constructive reasons. If the rack be meshed di- 
rectly with the driving pinion, one of the reduction gears must 
necessarily extend above the level of the platen unless the 
rack be carried low. The introduction of the bull-wheel allows 
the reduction gearing to be all below the platen, and also 
gives the advantage, if it be one, of a large pitch circle to 
work with the rack; consequently the lifting action of the 
bull-wheel on the table is not as great (with the cycloidal 
tooth system) as it would be if a pinion were employed. With 
the involute tooth system, however, the angle of pressure re- 
mains unchanged for large or small gears so that this fea- 
ture is really of not much importance. One successful Ameri- 
can planer (Whitcomb-Blaisdell) is made without the bull- 
wheel. 


28. F. S—1. How should a square wire spiral spring 5%4 
inches long, 24 coils, 0.525 inch outside diameter, wound on 
a mandrel 0.35 inch diameter, wire 0.080 inch square, be hard- 
ened? This spring must be compressed into a square of 2 
inches and must extend to its full length. The steel is 0.65 
carbon. 2. How should tool steel rolls for rolling wire to a 
thickness of 0.023 inch thick by 0.237 inch wide be hardened? 
The rolls are 8 inches diameter by 434 inches face and have 
a hole through the center for a shaft 3% inches diameter. 
They must be so hard that a file cannot touch the face and 
must be free from checks or cracks. The steel is 1.10 carbon. 


Answered by BE. R. Markham, Cambridge, Mass. 
In treating springs the desired final condition is elas- 
ticity and not hardness. Many times the hardener makes the 
mistake of getting springs too hard—and too brittle. Then 
in reducing brittleness the temper is drawn too low in order 
to let the spring stand up to its work; if the temper is not 
drawn low the spring breaks. When possible springs should 
be hardened in oil. If oil does not produce the desired re- 
sult water must be applied in- 
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expedients are employed to keep 
the oil in motion, but the best 
results follow when it is forcibly 
brought in contact with all parts 
of the steel alike, and this is accomplished in the case of 
a spring of the style under consideration by employing a 
bath of the form shown in the accompanying cut. There 
are six or more pipes extending up the side; these are per- 
forated and the oil is forced through the opening toward the 
center. The pipes are so arranged that they may stand close 
to the sides of the receptacle or be swung toward the center 
for small work. The oil being projected against all parts of 
the spring alike insures uniform hardening and avoids the 
evils arising from the formation of gas next the work as 
occurs in a still bath. The stream of oil coming from the 
bottom also further agitates and forces the heated oil and 
gases to the top of the bath from which it is drawn off by 
a pump through cooling coils immersed in a tank of running 
water and then forced back through the hardening bath. 
Hither lard or sperm oil works well, or in fact almost any 
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fish oil answers nicely with such an arrangement. When 
drawing the temper best results follow if the springs are 
placed in a kettle of oil and the contents heated to the proper 
degree as denoted by an accurate thermometer. The exact tem- 
perature required cannot be stated as a great deal depends 
on the kind of steel used, the heat at which the spring was 
hardened and the use for which the spring is designed. How- 
ever, if the spring be properly heated when hardened the 
temperature should not range far from 580 to 630 degrees F. 
For steel of the carbon content mentioned the first figure men- 
tioned should be about the required temperature. 2. The hard- 
ening of rolls of the kind and purpose mentioned is not boy’s 
play; it calls for experience and expert handling. A good 
grade of steel is required and one low in harmful impurities. 
The rolls must be carefully annealed before the machine work 
is completed. After boring the hole % or 44 inch smaller than 
the finished size and turning off the outside surface or skin 
carefully, anneal the roll to remove all internal strain and 
then finish to size. When hardening the roll it must be care- 
fully and uniformly heated; rapid heating is to be avoided 
as the outer surface at the ends will be heated much more 
rapidly than the balance of the piece. Rapid heating of such 
a piece means uneven heating and uneven cooling, conse- 
quently severe internal strains and bad results. If the carbon 
content is 1.25 or under, the roll should be packed in an iron 
hardening box with charred leather, and in charred hoofs, 
or charred hoofs and horns if it exceeds the percentage men- 
tioned. The cover should be luted with fireclay and the box 
placed in a well-designed furnace where a uniform heat can 
be obtained. When uniformly heated it may be hardened in 
a bath of the description shown in the answer to question 1, 
using water or brine instead of oil. A jet of water from the 
faucet or hose should be allowed to play down upon the surface 
of the bath, as otherwise the end of the roll that is upper- 
most in the bath will not cool as rapidly as the remainder. 
Hence, uneven contraction will result. When dipping in the 
bath the rolls should be held by a rod passing through the 
shaft hole. It is possible to pack several rolls in one hard- 
ening box and to heat several boxes at a time in an ordinary 
furnace, thus making the cost of heating comparatively low. 
After hardening immediately remove the tendency to cracking 
from hardening strains by reheating over a fire, turning the 
roll while heating to insure uniform temperature through- 
out; heat until a drop of water will form steam when placed 
on the surface. Allow the roll to cool in a dry, warm place 
where no current of air can reach it. In conclusion would say 
that unless a shop is provided with suitable equipment for 
doing this work and great care is devoted to it the results 
will be unsatisfactory. Probably no one class of hardening has 
given more trouble in the past than this. 


* R * 


An example of the beneficent effect of any medium that 
reduces shock and vibration is found in the rubber-tired car- 
riage. Rubber tires for carriages have come into extended 
use during the past few years. They have the advantage of 
not only being noiseless, but the wear and tear on the body 
and wheels are greatly reduced. The shock to steel tires on 
an ordinary country road eventually loosens the spokes and 
wears the felloes, but with rubber tires all small obstructions 
are met yieldingly by the tires and the impact absorbed with- 
out transmitting the vibration to the wheels or body. It is 
claimed that while rubber tires are more expensive in the 
outset and for maintenance, the reduction in running repairs 
to other parts of carriages makes their use a positive economy. 

* * * 


The enormous proportions of the Krupp Works at Essen, 
Magdeburg, Kiel, Annen and other places in Germany is more 
easily apprehended when it is considered that these works, 
and the coal mines operated in connection with them, had on 
the first of April, 1906, in their employ more than 62,500 per- 
sons, of whom more than 5,000 were officials and clerks. The 
company’s principal plant in Essen consumes during one year 
as much water as does the entire city of Dresden, which has 
a population of over 400,000 inhabitants. It is also of interest 
to note for comparison with conditions in the United States 
that the average daily wage paid in 1905 to the workers in 
the cast steel plant was $1.22 per person. 
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MACHINERY AND TOOLS. 


A MONTHLY RECORD OF NEW APPLIANCES FOR THE SHOP. 


IMPROVED TURRET DRILL. 

A. E. Quint, of Hartford, Conn., has redesigned his well- 
known turret drill, introducing, among other improvements, 
an improved feed arrangement to the work table, involving 
the use of a ratchet hand lever with an adjustable counter- 
balance which may be accurately adapted to work of any 


in this 


weight. The head follows the usual construction 
machine, and may be made for 6, 8, 10 or 12 spin- 
dles, of which only the one in actual use rotates. 
The machine is provided with back gears and re- 
versing friction clutch for tapping, the clutch be- 
ing operated by the pressure of the foot on the 
pedal for the reverse movement. The release of 
the foot allows the forward clutch to engage itself. 
The machine allows a maximum distance of 20 
inches between the table and the end of the spin- 
dle. The distance from the center of the spindle 


MACHINED Y Hy 


Quint Improved Turret Drill. 


to the face of the column is 814 inches, the size of 
the table is 14x 20 inches, and the weight of the 
machine ready for shipment is 840 pounds. 


HEAVY AUTOMATIC PINION CUTTING 
MACHINE. 


The machine of which a front view is shown in 
Fig. 1 and .a rear view in Fig. 2, is built by the 
Eberhardt Bros. Machine Company, 66-68 Union 
Street, Newark, N. J. As indicated by the title, 
it is particularly designed to cut steel pinions of coarse 
pitches at a fast rate of feed, as fast, in fact, as the cutters 
‘will stand. It is therefore adapted to manufacturing purposes 
where quantities of similar gears are required to be cut, as in 
the case of car motor pinions, and for jobbing as well, since 
the machine is capable of cutting the coarse pitches in iron, 
bronze and steel up to its capacity, which is 30 inches in 
diameter. Ordinarily when buying a machine for cutting pin- 
ions exclusively, in order to obtain a strong enough spindle 
drive to cut 2 or 3 diametral pitch in steel with heavy feed, 
the purchaser has been forced to pay for a machine capable 


of taking a 60-inch gear at the least, even though his work 
may be entirely confined to small diameters. The machine 
shown herewith is in fact practically a 60-inch machine fur- 
nished with a short column and simplified in many details 
that would need to be elaborated somewhat if the full capacity 
were used. One of the simplifications to which attention 
might be called, for instance, is the arrangement of the ele- 


Fig. 1. Automatic Pinion Cutting Machine. Front View. 


Fig. 2. Automatic Pinion Cutting Machine. 


Rear View. 


vating screw and hand wheel for the work spindle saddle, this 
arrangement being possible on account of the shortness of the 
column. 

Three of the prominent features of the design are the excep- 
tionally long cutter slide with the spindle in the center, the 
placing of the thrust for the feed screw at the column end 
of the bed so that the slide is pulled instead of being pushed 
(a principle used throughout the design), and the unusually 
rugged drive for the cutter. In addition, the indexing and 
feed mechanisms are so constructed that the engagement of 
one precludes the simultaneous engagement of the other, thus 
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while the machine is indexing it is impossible for it to feed, 
and while the machine is feeding the indexing lever cannot 
be operated. These movements are automatically interlocked 
whether the machine is running or whether it is being adjusted 
by the workman. 

The spindle driving arrangement is well shown in the rear 
view, Fig. 2. A large spur gear is mounted on the spindle, 
which is a tool steel forging of'large diameter, and this gear 
in turn meshes with an elongated pinion below it, thus pro- 
viding for lateral adjustment of the spindle and driving gear 
as a whole, and doing away with the necessity for a sliding 
key or keyway at this point. This lateral adjustment is so 
great, in fact, that it is possible to mount a roughing and 
a finishing cutter side by side on the arbor, as is done in the 
machine here illustrated. The changes in cutter speeds 
are obtained by change gears mounted as close to the 
spindle as possible. This permits the driving shafts to be 
kept at a constant high speed, subjecting them only to a 
comparatively light and unchanging torsional strain. The 
cutter speeds and feeds are, of course, independent, so that 
one may be changed without affecting the other. The spur 
gear for the spindle drive was adopted on account of its 
smooth running and high efficiency, as demonstrated by 
experiment. ak 

The indexing wheel is of very large diameter, aS can be 
seen, especially when compared with the range of work the 
machine is intended for. It is of the generated type and made 
very accurately. A graduated dial is provided reading to 
thousandths of an inch to facilitate the accurate setting of 
the depth to be cut. The work arbors are drawn in and forced 
out by means of the bolt at the rear of the work spindle. 
The frame of the machine is constructed to form an ample 
reservoir for the cutting lubricant. A special guard close up 
to the cutter compels the chips to fall directly into the base 
of the machine, from which they are removed either at the 
side or the front. Suitable strainers are provided for separat- 
ing the chips from the lubricant. 


NO. 2 BARNES HORIZONTAL DRILL. 

The horizontal drill shown in the accompanying halftone 
is a recent product of the B: F. Barnes Co., Rockford, Il. 
Its general arrangement:is that of a horizontal boring ma- 
chine. It has a stationary table 24 x 48 inches, to which the 


No. 2 Barnes Horizontal Drill. 


The spindle is carried by a vertical adjust- 
able saddle on a laterally adjustable column and has a longi- 


work is clamped. 


tudinal feed of 19 inches. The vertical adjustment of the 
spindle head is 18 inches. The feeding mechanism, located on 
the saddle, is power driven with an automatic stop, or may be 
operated by a hand wheel. All clamping levers and adjust- 
ing hand wheels are conveniently located and readily accessi- 
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ble to the operator from the front of the machine. A revers- 
ing friction countershaft is supplied with the machine. The 
spindle can be used at any point on a surface 36 inches long 
by 18 inches high. The spindle is 21-16 inches in diameter 
and is bored for a No. 5 taper. The cone pulley, for 3-inch 
belt, has the well-known internal back gear device used by 
this firm on its other drilling machines. The machine re- 
quires a floor space over all of 7 feet 6 inches by 8 feet 
6 inches and weighs about 3,800 pounds net. The outboard 
boring bar support shown in the cut is furnished at extra cost. 


TWENTY-ONE-INCH AVERBECK SHAPER. 


The shaper shown in the accompanying halftone and built © 


by the H. J. Averbeck Shaper Co., 52-56 E. Second Street, Cov- 
ington, Ky., presents in its construction several unusual fea- 
tures. One of the most striking is the provision of an auto- 
matic stop for the table feed. A rod extends from end to end 


Twenty-one-inch Aveibeck Shaper. 


of the cross rail and on this are mounted ad- 
justable dogs which come in contact with the 
table as it is fed in either direction, the result- 
ing movement of the rod throwing the feed 
mechanism out of engagement. This enables 


length of cut he desires. Two stationary dogs 
are also provided which cut off the feed at the 
extreme travel of the table in either direction, 
so as to avoid all possibility of breakage of any 
part of the feed mechanism. The lever seen 
just above the gearing at the back of the rail 
is used to engage, disengage or reverse the feed. 
A “two to one” gear ratio is provided in the 
feed gearing which allows either a quick return 
or slow hand feed. Another novelty is in the 
design of the table support. ‘This consists, as 
may be seen from the cut, of a vertical knee 
bolted to the base, carrying a roller in a verti- 
cally adjusted bracket on which the table is 
free to feed either to the right or to the left. 
This arrangement, while giving a firm outboard 
support, places the bearing surface in a posi- 
tion where it is not liable to be clogged with 
chips. The table is slotted on both top and 
sides, there being four of these slots on the top. 
The vise provided may be clamped on either side of the table 
or the table removed and the work clamped on the saddle. 


The machine shown, which has a 21-inch stroke, may be © 


shifted at will to work at a gear ratio of either 18 to 1, or 5 
to 1. This, in connection with the 4-step cone, gives eight 
cutting speeds to the ram with a range of from 8 to 84 strokes 
The cross feed connecting rod is automatically 


the operator to adjust the machine for any 
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adjustable to any height of rail through the operation of the 
guide rod. The length of the stroke and position of the ram 
can be changed at any time from the working side of the ma- 
chine. The extreme length of stroke is 2114 inches, the hori- 
zontal travel of the table is 26 inches, the vertical adjust- 
ment is 16 inches, while the feed of the tool block is 8 inches. 
The machine will take a 31-inch shaft under the ram for key 
seating. The top surface of the table is 2114 x 16 inches and 
the weight of the whole machine is about 3,200 pounds. 


SAXON CYLINDER GRINDING MACHINE. 


The Saxon Machine Co., 32 Main St., Room 10, Holyoke, 
Mass., have designed the machine illustrated for the special 
purpose of performing internal grinding operations on gas and 
gasoline engine cylinders, air compressor cylinders, and other 
similar surfaces which must be true, in good alignment, and 
accurately finished. It grinds to the center of a 24-inch circle 
and to a depth of 18 inches, regardless of the shape of the 


Saxon Cylinder Grinding Machine. 


work. The machine has, as will be seen, the general form 
of a vertical boring mill, including as.it does an upright col- 
umn provided with a slide for carrying the grinding spindle, 
with a rotating table at the base to which the work is attached. 
The main frame is a solid casting with a base for the face- 
plate and a column for the cross rail. The revolving face- 
plate has its bearings well protected from dust and is driven 
by the cone pulleys on the right side of the machine. It can 
be furnished with two sets of three T-slots each, crossing each 
other at right angles, or will be provided with a sliding table 
as shown. With this latter arrangement, duplex cylinders 
can be ground without altering the setting of the work. The 
cone pulleys provide eight speeds for the table. If desired, a 
geared speed box may be used in place of it. 

The grinding spindle is of crucible steel, accurately turned 
and ground, and is carried by a sliding head attached to the 
cross rail. The bearings are of a special metal superior to 
phosphor bronze for this work. They are adjustable and pro- 
tected from the dust. The feed of the head on the cross rail 
is accomplished by a screw with a dial graduated to thou- 
sandths of an inch. The traverse of the head is automatic, 
being controlled by a reversing rod actuated by dogs, which 


MACHINERY. 


165 


may be placed in any desired position, or it may be operated 
by hand with a lever provided for that purpose. Six rates of 
speed are provided for each speed of rotation of the work. 
These are obtained by the small cone pulleys shown or by a 
geared speed box, which will be furnished instead if so or- 
dered. All the adjustments can be made from the operating 


tycninehyh 


Fig.1. Graham Drill Speeder in Operation. 


side of the machine. The boring bar is an extra attachment 
which converts the machine into a boring mill for the rough- 
ing operations. The net weight of the machine is about 4,000 
pounds. 


THE GRAHAM DRILL SPEEDER. 

Fig. 3 shows a halftone and Fig. 2 a line cut of the device 
shown in operation in Fig. 1. Its makers, The Graham Mfg. 
Co., Providence, R. I., call it a “drill speeder,’ and its pur- 
pose, as indicated by its name, is to allow the use of small 
drills at high speeds in machines which would ordinarily be 
too heavy and slow of movement for the work desired. A 


Fig. 2. Design of Graham Drill Speeder. 


common condition met with by the machinists in the ordinary 
run of work is that of drilling oil holes 1-16 or %4-inch diame- 
ter in large castings which have considerable work to be done 
on them by the radial drill. Not only does the spindle of 
such a machine move too slowly for the work desired, but 
there would be difficulty in safely feeding so small a drill 
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with the large feed mechanism. This device gives, in such a 
case, the requisite speed and the required sensitiveness of 
feeding. The main body B is of cast iron. The upper part 
forms a bearing for the spindle A, which has a tapered shank 
and fits in the hole in the end of the machine spindle. The 
lower end of the casing forms a bearing for sleeve K, which 
carries the high-speed spindle. This 
sleeve is fed by the small pinion L 
with its attached handle M, in the 
same way that a sensitive drill 
press spindle is fed. A spring is 
provided which always returns han- 
dle M to its upper position. The 
high-speed spindle J is splined fora 
key in pinion F, but is free to move 
up and down, the upper end having 
a bearing within main spindle A as 
shown by the dotted lines. Gear C 
keyed to the lower end of spindle 
A through gears D and #H, drives 
pinion F and through it spindle J 
at an increased rate of speed, in a 
way that will be readily understood 
from the cut. Gear # is not keyed 
to the hub on pinion D, but is pre- 
vented from turning on it by the 
pressure of friction washers G. 
This friction may be adjusted to 
any required degree by means of 
knurled nuts H, which project 
through the lower side of the gear casing. 

The device shown is the result of evolution, various designs 
having been tried out until a satisfactory arrangement was 
developed. The speeder is made in two sizes. No. 1 size has 
a speed ratio of 4 to 1 with a capacity for drills up to 4% inch. 
The shank has a No. 3 Morse taper, with the speeder spindle 
fitted for a standard chuck. The length exclusive of the taper 
is 81% inches and the weight 14 pounds. The No. 2 has a 
ratio of 3 to 1, with a capacity up to % inch. Its weight is 
about 18 pounds. 


Fig.3 Graham Drill Speeder. 


THE CATARACT BENCH MILLING MACHINE. 

The bench milling machine shown in Fig. 1 is manufac- 
tured by Hardinge Bros., 1034: Lincoln Ave., Chicago, IIL, 
and is designed for general use by watch and clock. manufac- 
turers, instrument and toolmakers, and others having small 
accurate work to do. It is made, in part, of attachments pro- 
vided for the new Cataract bench lathe, the headstock being 
the same as that used for the lathe; it has a half-inch hole 


Hardinge Bros. Bench Milling Machine, 


Fig. 1, 


through the spindle. The table of the machine can be lowered 
to 7 inches from the center of the main spindle; it is 12 
inches long and is provided with three T-slots. All the screws 
have dials graduated to thousandths of an inch, making the 
machine valuable for use in laying out jigs and in die work. 
Thé dividing head is 21% inches from the center line to the 
table, and it carries a 4-inch index plate. The spindle is bored 
to receive a split chuck of the same design as that used in the 
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lathe headstock and in the spindle on the same machine. 
This dividing head may be used in connection with the adapter 
shown at the right in the cut. This device allows the tail- 
stock and index head to be set together at any angle up to 
45 degrees, making it suitable for taper reamer and tap work. 
A small vise is provided for this machine, so that a great 
variety of operations may be easily performed. 

The milling attachment to the regular Cataract bench lathe 
is built, as shown in Fig. 2, on the same general lines, being 
identical in every respect with the exception of the main 
frame. It will be noticed that to get the proper height for 
the frame above the bench the head stock is raised 3 inches 
above the top of the bed. Attention is also called to the 
countershaft arrangement here shown, which is provided with 
the lathe when desired. This countershaft has a cone at the 
right which is driven by a pair of gears and may be raised 


Fig. 2. Hardinge Bros. Bench Lathe Milling Attachment, 


to the proper amount, so that the head can be taken from the 
bed and placed on the milling machine attachment without, 
having to change the length of the belt. The same attach- 
ments as are used with the lathe are adapted for use with 
the milling machine. 


STANDARD 14-INCH CHAMPION ENGINE LATHE. 

This lathe, of which a halftone view is shown in Fig. 1, 
is the product of the Champion Tool Works Co., 2420 Spring 
Grove Ave., Cincinnati, Ohio, and is designed to meet present- 
day conditions. The spindle, which has a 19-16 inch hole 
throughout its iength, is of hammered crucible steel with round 
journals revolving in phosphor bronze boxes. Feeds can be re- 
versed in either the apron or the head, and the apron mechan- 
ism is so arranged that the rod and screw feeds cannot be 
engaged at the same time. As shown in Fig. 2, lever B en- 
gages the slot in quill D, which is mounted on the splined feed 
rod. This quill carries the two bevel gears, HE and LH’, 
either of which may thus be made to engage with large bevel 
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gear F of the feed gear train in the apron. Only when lever B 
is in the central position, and the bevel gears E and BH’ are 
out of mesh with gear F, can split nut CC’ be closed upon 
the lead screw. The automatic stop is actuated by collars on 
the splined feed rod which may be clamped at any point on its 
length. This feed rod W has a limited end movement in either 
direction from the central position shown. Springs X and X’, 
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Fig.1. Standard 14-inch Champion Engine Lathe. 


bearing on collars Y and Y’, keep the rod in this central posi- 
tion normally. Gear U revolves loosely on W and is driven by 
gear 7 on the shaft above it. This gear U is provided with 
an internal chamber having clutch slots adapted to engage 
with a transverse driving pin in the feed rod. When the 
feed rod W, is shifted to either side of the central position 
by the apron mechanism striking either of the adjustable col- 
lars, the driving pin is disengaged from the clutch slots in 
U and the motion of the rod is arrested. Hither of gears Q, 


'R, and S may be engaged with a mating gear on shaft O, thus 


giving three changes of feed. 
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Fig. 2. Details of Champion Engine Lathe. 


The machine, as shown in Fig. 1, has a 6-foot bed with a 
swing of 15 inches over the ways. The four-step cone is de- 
signed for a 21-inch belt. The back gear ratio is 9 3-16 to 1. 
The net weight of the lathe with a 6-foot bed is 1,500 pounds. 


ADDITIONS TO THE LINE OF BICKFORD PLAIN 
RADIAL DRILLS. 


In Macurtnery for January, 1906, was published a descrip- 
tion of a line of plain radial drills developed by the Bickford 
Drill and Tool Co., Cincinnati, O. One of the prime features 
of the design was a speed change device in which the gearing 
Was so proportioned that the revolutions per minute for any 
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size drill is obtained with a great degree of exactness. The 
arrangement of the mechanism was also such that changes 
could be made instantly without shock, even while the ma- 
chine was running at full speed. The 4-foot, 5-foot and 6-foot 
sizes of the Bickford plain drills have been redesigned along 
similar lines, the principle of the speed box being identical 
with that on the smaller machines. A somewhat different 
arrangement of the head is used on these 
larger sizes, however. 

The feeding mechanism furnishes eight 
rates of feed ranging in geometrical pro- 
gression from 0.007 to 0.064 inch per revo- 
lution of the spindle. Any one of these 
feeds is instantly available. The tapping 
mechanism is located in the head and per- 
mits the backing out of taps at any speed 
with which the machine is provided, re- 
gardless of the speed used in driving them 
in. It is operated by a friction clutch con- 
trolled by a lever within convenient reach 
of the operator. A depth gage is provided, 
which serves a double purpose. It is in the 
form of a graduated circular T-slot in a 
disk geared with the feed rack in such a 
way that its relative position with relation 
to the spindle is always constant. Besides 
enabling the operator to read all depths 
from zero without the usual delays neces- 
sary when scaling or calipering, it supplies 
a convenient means for setting the auto- 
matic trip. The graduations show exactly 
where each should be located to stop the 
feed at the desired points. This trip operates at as many dif- 
ferent points as there are depths to be drilled at one setting 
of the work. In addition, it leaves the spindle free to be ad- 
vanced or raised throughout its full length without disturb- 
ing the setting of the dogs. It also throws out the feed when 
the spindle has reached the limit of its movement. 
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HANDY TABLE OF DECIMAL EQUIVALENTS. 


W. EB. Gould, 142 Hazelwood Avenue, Detroit, Mich., has 
devised and copyrighted the “Lightning Table of Decimal 
Equivalents” of which a section is shown in the accompanying 
line cut. The original is about 4 inches long and has its 
edge graduated after the fashion of 
a l-inch rule, although, of course, 
this makes the scale four times as 
great as the original. Each of the 
different fractions up to 1-64th, name- 
ly, the halves, quarters, eighths, six- 
teenths, thirty-seconds and_ sixty- 
fourths, has its own column in which 
the fractional quantity is placed. 
The decimal equivalents are in a 
vertical column at the extreme right. 
This arrangement is very convenient 
for quick reference, since it takes ad- 
vantage of the user’s already ac- 
quired quickness in reading a rule 
graduated in the ordinary manner, 
and has all fractions of the same de- 
nominator arranged in the same ver- 
tical column, It should prove use- 
ful to machinists, draftsmen, etc., 
and may be tacked up on the belt 
shifter, cemented to the T-square, or fastened in any other 
position for ready reference. Although printed on opaque 
celluloid, the marking is protected in such a way that it is 
permanent. The price is 15 cents. 
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THE WHITCOMB-BLAISDELL 16-INCH ENGINE LATHE. 

This lathe is one of a new line which the Whitcomb-Blais- 
deJl Machine Tool Co., Worcester, Mass., have recently brought 
out to supersede the various other designs which they have 
hitherto built. The distinguishing features of this line are 
the rigidity of the design, the increase in effective belt power, 


168 


and greater facility of operation. The beds are of the box 
pattern. The increased power of the lathe is obtained by the 
use of double back gears with a three-step driving cone carry- 
ing a wide belt. Nine changes of speed are thus obtainable 
and the effective belt power at the different speeds is much 
more nearly equal than is the case where a four- or five-step 
cone is used. The smallest cone diameter is sufficiently great 


Whitcomb-Blaisdell 16-inch Engine Lathe. 


to give ample belt contact at the high speeds, so that on the 
other steps an excess of power is provided. 

The feed mechanism has been strengthened throughout to 
agree with the increase in spindle power. Five changes of 
speed are instantly obtainable through the lever under the 
headstock. The friction which controls the feeds is self- 
adjusting and in such a position as to be easily and safely 
operated. An automatic stop is provided. A friction counter- 
shaft, large and small faceplates, and the necessary wrenches 
are furnished with each lathe. The swing over the bed for 
this machine is 18% inches, although it is rated on the 16-inch 
basis. There is a 14-inch hole through the spindle. The 
machine with a 6-foot bed weighs 2,100 pounds. 


EVERETT McADAM CONTINUOUS ELECTRIC BLUE- 
PRINTING MACHINE. 


A new blueprinting machine of the continuous type having 
a number of novel and interesting features is shown in the 
accompanying cuts, Fig. 2 being an elevation and Fig. 1 a line 
cut which shows the principle of the device. The result 
sought in the design of the machine is the ability to use blue- 
print paper directly from the roll without cutting into sheets, 
and to feed this paper 
to a continuously act- 
ing machine, to which 
the tracings are sup- 
plied continuously and 
as rapidly as. the 
printing can be done. 
As shown, the roll of 
paper is contained in 


ROLL OF 
PAPER 


TRAVELING 
4 BELTS 


TRACING REFLECTOR 


caw neee O ie) a box at the top of 
MERCURY) the machine, feeding 
VAPOR 


out through an open- 
ing atthe bottom. The 
box is light-tight and 
protects the paper 
when it is not in use. 
In the center of the 
machine is a large rotating cylinder of glass within which 
are mounted two mercury vapor lamps whose light, in- 
tensified by a reflector at the front, is used by making the 
prints. Four drums are placed around this central rotating 
eylinder with their axes parallel with it and a series of nar- 
row belts run over these drums and around the cylinder, in 
such a way as to furnish a means for tightly holding the paper 


LAMPS 


Fig. 1, Diagram of Electric Blueprinting 
Machine. 


RAILWAY MACHINERY. 


November, 1906. 


and the tracing beneath it to the revolving glass surface. As 
shown by the arrows in Fig. 1, the tracings “ -e inserted be- 
tween the paper and the belts at the upper part of the ma- 
chine, and are delivered below, both feeding and delivery 
being at the front. Three-fourths of the surface of the glass 
cylinder is utilized for printing. The glass cylinder and the 
belts are kept in motion by a small electric motor having a 
variable speed controller which may be in- 
_ stantly changed to suit the depth of print- 
ing desired, the sensitiveness of the paper 
used, or the transparency of the tracing 
from which the print is made. 

With this description of the machine in 
mind the advantages of the arrangement 
will be readily apparent. The blueprint pa- 
per itself, in continuous printing, is not 
touched by the hands; it feeds in of itself. 
There is no limit to the length of print 
which may be made. The machine being five 
feet long, a print may be made five feet 
wide and the length of a roll of blueprint 
paper. The mercury vapor lamp used re- 
quires no more attention than an incandes- 
cent lamp and has no carbon to renew. In- 
asmuch as the printing is done from the 
inside of the cylinder on the concave sur- 
face, all the rays strike the surface at prac- 
tically right angles. All of the rays emitted 
by this form of lamp used are actinic, so 
that most effective transformation of elec- 
tricity into chemical action is obtained. The 

machine is self-contained. To be put in operation it 
merely needs to be connected to the nearest electric 
light circuit, when both the motor and the lighting ap- 
paratus are ready for operation. Not only is this 
action continuous so far as the feeding of the paper is con- 
cerned, but its construction makes it unnecessary to use the 
“apron,” found on some other machines, which has a limited 


Fig 2. Everett-McAdam Electric Blueprinting Machine. 


length and requires to be re-rolled after a certain period of 
operation, and to be renewed occasionally after a considerable 
period of service. It must not be thought that printing from 
the roll on sensitized paper is absolutely necessary; for any 
case where but one or two small prints are required, cut 
sheets may be fed to the machine in the same way as with 
other forms of automatic blueprinting machinery. A point 
which might be mentioned is that in printing from large 
tracings of which several reproductions are required, the lead- 
ing edge may be fed back into the machine again as_the trail- 
ing edge disappears, without wasting an inch of the sensitized 
paper, and still preserving the continuous printing feature. 
The makers of this device, the Revolute Machine Co., 523 
West 45th St., New York, state that, although the machine 


November, 1906. RAILWAY 
has been on the market less than a year, there are already 
forty of them n daily use. The increased demand has made 
necessary the organization of this firm, which has equipped 
a shop exclusively for building them. The machine is very 
compact, requiring only a floor space of 2 feet by 5 feet. 

* * * 


DEDICATION OF THE NEW ENGINEERING 
BUILDING OF THE UNIVERSITY 
OF PENNSYLVANIA. 


The University of Pennsylvania, on October 19, dedicated 
their new engineering building. The erection of this build- 
ing was determined upon originally owing to the increasing 
needs of the engineering courses, and its early completion 
was made absolutely necessary by the burning of the former 
building devoted to the subject; it has been planned with the 
utmost care for the purposes to which it is devoted, by Prof. 
Spangler of the mechanical and electrical engineering courses, 
and Prof. Marburg, who fills the chair of civil engineering. 
The arrangement of this building and its laboratory equip- 
ment, in many respects unique, will be described with more 
or less detail in an early issue of MACHINERY. 

The building, which had been decorated for the occasion, 
was opened for private view, throughout the day to the guests 
of the university. After a luncheon at 12:30 the dedicatory 
exercises were held in the large assembly room on the second 
floor. The invited guests, consisting of representatives of 
foreign countries and delegates from various schools and 
scientific societies, assembled there to witness the conferring 
of the degrees and listening to the addresses prepared for 
the occasion. The degree of Doctor of Science was conferred 
on Marie Michel Henri Vetillart, Alexander McKenzie, Charles 
Whiteside Rae, John Fritz, Mansfield Merriman, Samuel Mat- 
thews Vauclain, Frederick Winslow Taylor, Frederick Pike 
Stearns, Samuel Sheldon, Henry Wilson Spangler, Edgar 
Marburg, and Ramon Ivarrola. The addresses of the occasion 
were delivered by Frederick W. Taylor, who spoke on “A 
Comparison of University and Industrial Discipline and Meth- 
ods,” and by Alexander C. Humphreys, whose subject was 
“The Engineer as a Citizen.” 


* * # 


FIFTH ANNUAL CONVENTION OF THE NA- 
TIONAL MACHINE TOOL BUILDERS’ 
: ASSOCIATION. 

The National Machine Tool Builders’ Association met in 
New York October 9 and 10 for their annual convention, the 
headquarters being at the Hotel Breslin. Papers were read 
and discussed on various subjects of interest to the trade. 
One on apprenticeship was read by Mr. E. P. Bullard, JT. 00k 
the Bullard Machine Tool Co., being a continuation of the 
work started at Atlantic City last spring. The committee on 
apprenticeship was continued. Mr. J. N. Gunn, of Gunn, 
Richards & Co., New York, was introduced by Mr. Fred. A. 
Geier, of the Cincinnati Milling Machine Co., to speak on costs 
and cost-keeping. Mr. Geier added some remarks urging the 
desirability of a more uniform method of keeping costs in 
machine tool shops, and his remarks were supplemented by 
Mr. Rivett, of the Rivett Lathe Mfg. Co. The general report 
was that the machine tool business is thriving all over the 
country. The following officers were elected for the coming 
year: President, E. M. Woodward, Woodward & Powell Planer 
Co., Worcester, Mass.; secretary, P. E. Montanus, Springfield 
Machine Tool Co., Springfield, Ohio; first vice-president, wm. 
Lodge, Lodge & Shipley Machine Tool Co., Cincinnati, Ohio; 
second vice-president, F. E. Reed, F. E. Reed Co., Worcester, 
Mass.; treasurer, W. P. Davis, W. P. Davis Machine Co., Roch- 
ester, N. Y. The usual entertainments of the delegates were 
tendered by the American Machinist and MACHINERY. The 
location or time for the next convention was not definitely 


decided upon. 
ee ae 


MACHINERY’S ANNUAL OUTING. 

Four ‘hundred and thirty-odd machine tool builders, me- 
chanical engineers and others identified with machine con- 
struction and distribution in some capacity or other, accepted 
MACHINERY’s invitation for its annual outing on October 10, 
and most of them were on the steamer Sagamore when she 
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left Twenty-first Street for West Point on the forenoon of 
that day, the afternoon and early evening being spent on the 
trip, covering a distance of one hundred and eight miles. 
About an hour and a half was spent at the nation’s Military 
Academy, looking over the grounds and watching the training 
of Uncle Sam’s future lieutenants, captains, majors and gen- 
erals. All who could be gathered together were grouped on 
a steep and slippery hill behind a battery and shot at by a 
man with a 12 x 22 camera. Some escaped. 

These outings were instituted by Macuinery for the purpose 
of bringing together people who are particularly interested 
in machine tools and kindred lines, so as to promote good 
fellowship in the trade and enable those who attend to greet 
their old friends and make new ones. In this and other ways 
the outing appears to have been a success, and MACHINERY 
was proud of the fine body of representative men whom this 


occasion brought together. 
* * * 


PERSONAL. 
Carl H. Au, instructor in mechanical engineering, Worcester 
Polytechnic Institute, has resigned to accept a position with 
the American Steel & Wire Co., of Worcester, Mass. 


Louis H. Frick, Cheyenne, Wyo., has resigned as assistant 
superintendent of the American District Steam Co., to accept 
the position of manager of the Cheyenne Light, Fuel & Power 
Co. 


Louis Block, for twenty-four years with the De La Vergne 
Machine Co., New York, and for more than twenty years at 
the head of its engineering department, has opened an office 
at No. 45 Hast 42d Street, New York, to serve clients in the 
capacity of consulting engineer. 

* * * 


FRESH FROM THE PRESS. 


HHNLEY’S ENCYCLOPEDIA OF PRACTICAL ENGINEERING AND ALLIED 
TRADES. Edited by Joseph G. Horner. Volume 1 (A-Boi) and 2 
(Boi-Fil), each containing 240 pages 7144 x 9% inches, profusely 
illustrated. Published by Norman W. fenley & Son, New York. 
Price per volume, $6.00; $25.00 for the set of five. 

This work, which is to be completed in five volumes, necessarily is 
broad in scope, and simple and practical in its) treatment of technical 
subjects, being intended for everyday use by craftsmen and others 
having to do with practical engineering. The subjects are arranged 
alphabetically in the usual encyclopedia style. The complete work 
will contain upwards of 10,000 topics, 2,500 pages, and nearly 3,000 
engravings. Mr. Horner, the editor, is a well-known English writer 
and compiler of technical literature, and it may be said that he has 
devoted his energies conscientiously to this work in review. The 
work, although “shoppy,’’ is distinctly English in its tone, but this is 
not particularly disadvantageous, for English engineering practice is 
well worthy of the study of American mechanics. Many of the illus- 
trations are halftones, printed on plate paper, a feature which adds 
distinctly to the value and worth of the work. ‘The subjects treated 
mathematically, such as thermodynamics, beams, steam, etc., were 
written by men who combine experience of a practical character with 
scientific training. The method of treatment, which has been adopted, 
avoids the evils of very long articles on any one subject; instead of 
treating the subject of engines or lathes or machine tools, for example, 
in one comprehensive article, a general survey only is given under 
those heads, and then each type of engine or lathe or machine tool 
is treated separately under its proper heading, such as blast engine, 
axle lathe, planing machine, etc. This makes the finding of a specific 
subject simpler than when treated exhaustively under one head. 


RAILWAY ORGANIZATION AND WORKING. Edited by Ernest R. Dewsnup. 
498 pages, 5x8 inches. Published by the University of Chicago. 
Price $2.00. = 

This book is a compilation of special lectures delivered before the 
classes of the University of Chicago on the subject of railway trans- 
portation during the period extending from November, 1904, to May, 
1906. These were delivered by officials of various railway systems and 
have been brought together and edited by Mr. Dewsnup in the form 
of an attractive but not wholly balanced volume treating authorita- 
tively, in a sense, upon various features of railway organization and 
working. The subjects by chapters are as follows: The Work of the 
Law Department of a Railroad Company ; The Passenger Department ; 
Railroad Advertising; Suburban Passenger Service; The Industrial 
Commissioner; The Problem of Handling Less-Than-Carload Freight 
Expeditiously and Hconomically at Terminal Stations; Office Work in 
Terminal Yards; Car Distribution and the Supervision of Fast 
Freight ; The Problem of Car Service; Freight Claims; Some Notes on 
Freight Rates; Organization of the Operating Department of Rail- 
roads; The Purchasing Agent: Ballast; Railway Terminal F'acilities ; 
Railroad Signaling; Classification of Types of Locomotives ; The Com- 
pound Locomotive; Car Construction; Duties of a Controller or Chief 
Accounting Officer; The Auditor of Hxpenditures; The Work of the 
Freight Auditor ; Vitalized Statistics ; Railway Development in Canada : 
Railway Education ; Appendix. 

MANUAL OF WIRELESS TELEGRAPHY, by A. Frederick Collins. 2382 
pages, 2%, x7%4 inches, 90 cuts. Published by John Wiley & 
Sons, New York. Price $1.50, cloth; $2.00, morocco. 

The book has been written for the purpose of giving a clear idea 
of the principles and apparatus used in wireless telegraphy to general 
readers, but more especially to those who would become wireless tele- 
graph operators or experimenters. The description of an experimental 
wireless telegraph which can be constructed at small expense will in- 
terest amateurs and experimenters. The elementary theory is dis- 
cussed at some length, following which the book describes the various 
wireless telegraph systems, including the Marconi, DeForest, Telefun- 
ken, Clark, and Fessenden. A chapter is devoted to adjusting and 
operating the instruments which, of course, is a very important part 
of an operator’s knowledge. Examples of the wireless telegraph al- 
phabet, which differs somewhat from the regular Morse alphabet, are 
given. It includes a list of stations equipped with Marconi apparatus 
and a sample chart for April, 1906, showing the intersections or 
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points of earliest communication on the Atlantic with the various 
steamships equipped with a Marconi apparatus. ‘The book concludes 
with a glossary of wireless telegraph words, terms and phrases. It is 
a readable and, we believe, reliable work on the subject and just what 
a practical man interested in the subject would like to get hold of. 


NEW TRADE LITERATURE. 


CHAS. A. STRELINGER & Co., Detroit, Mich. ‘Book of Tools,” being 
a 550-page catalogue of tools, machinery and supplies. 

Saxon MACHINE Co., 32 Main Street, Room 10, Holyoke, Mass. 
Pamphlet describing and illustrating Nos. 2 and 8 surface grinders. 
Dimensions for same are included. 

THE Tasor Mra. Co., Eighteenth and Hamilton Streets, Philadel- 
phia, Pa. Catalogue illustrating and describing the Tabor hinged 
machine, its operation, sizes and special features. 

WARNER INSTRUMENT Co., 56-59 Roosevelt Avenue, Beloit, Wis. 
Auto-Speed, a monthly magazine devoted to the interests of the auto- 
meter and containing items of interest to automobilists. 

NEWHALL CHAIN ForRGH AND IRON Co., 9 Murray Street, New York 
City. Catalogue No. 101, descriptive of hand forged crane, block and 
hoisting chain and method of manufacture. 

LATSHAW PRESSED STEBL AND PuLLHy Co., Pittsburg, Pa., have 
issued a new folder giving price list of the Latshaw steel split pulley 
and illustrating the six-, twelve-, eight- and sixteen-arm pulley. 

Fay & Scort, Dexter, Me. New catalogue No. 12, treating standard 
engine lathes. Special features of these lathes are outlined in the 
first part and specifications and illustrations of the different sizes 
follow. 

INGERSOLL-RAND Co., 11 Broadway, New York City. Catalogue No. 
45 B—Rock Drills, describes these tools in full and illustrates them 
working in various excavations, as the Hudson River tunnel, con- 
struction of the Eastern Chinese Railway, etc. 

CoaTES CLIPPER Mre. Co., Worcester, Mass. Bulletin No. 20, de- 
scribing worm feed drill press, flexible shaft buffing outfit, flexible 
speed multiplying grinder, and other apparatus for flexible trans- 
mission. : 

THE MILWAUKEE SCHOOL OF TRADES, Inc., 156 Clinton Street, Mil- 
waukee, Wis., have issued a prospectus for the year 1906-1907. The 
book sets forth the purpose of the school, its organization, mainte- 
nance, etc., and outlines its system of instruction and the courses 
offered. 

CROCKER-WHEELER Co., Ampere, N. J. Bulletin No. 69 describing 
a specially arranged generator for direct connection to steam or gas 
engines. These generators are built in sizes to give outputs of 1% 
K.W. to 19 K.W. and meet the demand for small direct connected 
units for isolated plants and residences. 

THE CINCINNATI PLANER Co., Cincinnati, Ohio, have issued a new 
catalogue descriptive of their line of planers. These planers have 
been redesigned with special reference to high speeds. Attention is also 
called to the variable speed planers, several types of which are illus- 
trated. 

THER JOSEPH DIXON CRUCIBLD Co., Jersey City, N. J., publish an 
interesting pamphlet on the subject of steam traps. It is an illus- 
trated description of the several varieties, with valuable suggestions 
by W. H. Wakeman, expert steam engineer and author of well known 
books on steam engineering. 

THE GLEASON WorRKS, Rochester, N. Y., have given us something 
out of the ordinary in their new catalogue on gear planers. This is 
most attractively gotten up in its artistic arrangement and in the 
high grade of cuts used. ‘The descriptive material is confined to the 
front of the book, halftones of the various planers following, and 
line cuts showing mandrels used on the planers completing the material. 

E. R. MarkHAmM, 66 Dana Street, Cambridge, Mass. Folder an- 
nouncing that Mr. Markham will give advice in machine shop methods, 
designing special machinery and tools, hardening, tempering and an- 
nealing steel. Those who wish to consult him should advise him of 
the questions to be answered and he will notify them of the fee 
required. 

BULLETIN No. 189, which has just been issued by the B. F. Stur- 
tevant Co., of Boston, Mass., in its engineering series, presents a full 
line of generating sets driven by direct-connected vertical enclosed 
engines with forced lubrication. The published list contains fourteen 
sizes ranging from 8 to 50 K. W. in output; the former driven by a 
3144 x3 engine and the latter by a 12x10. All of the engines were 
especially designed for generator driving. 

SPRAGUE ELEcTRIC Co., 527 W. 34th Street, New York City. Pam- 
phlet No. 314 on electric motors for driving ventilating fans and 
blowers, giving general descriptions of a few types of motors and 
including a list of installations of ventilating apparatus operated with 
the Sprague Hlectric Co.’s motors. Bulletin No. 219 takes up round 
type direct current motors. This includes description of the motors, 
specifications for different types and illustrations of the application 
of these motors to various machines. 

MonrGoMEery & Co., 105-107 Fulton Street, New York City, have 
issued a novel form of catalogue, No. 24, listing Grobet Swiss files, 
machinists’ hand taps, music wire, emery wheels, twist drills, etc. This 
matter is arranged in tabulated form on two folders pasted within a 
strong manila cover. The pages of the folder, starting with the one 
pasted to the cover, are of decreasing width so that the titles of the 
pages form an index, showing at a glance where the particular tuble 
or list is to be found. The convenience of the arrangement can only 
be appreciated by an examination of one of the folders. They are 
sent to any address upon application. 

Tun S. OpeRMAYER Co., with factories in Cincinnati, Chicago and 
Pittsburg, have recently placed on the market a new factory riddle 
which is stronger and has greater wearing qualities than any riddle 
heretofore manufactured. The main feature of the new riddle is that 
the rim and liners lap; a strip of galvanized iron is bent squarely 
over them which prevents the joints catching and breaking when 
brought into contact with other objects. The name adopted for the 
new riddle is the ‘‘Rockwell.’”’ Descriptive circulars will be sent upon 
request. 

Tup YALp & Townn Mra. Co., 9 Murray Street, New York City, 
have conceived an original idea of assisting their dealers to market 
goods sold to them. They issue a booklet entitled “Suggestions for 
Selling Yale Padlocks,’ in which they tell their dealers the means 
that they have prepared to secure the buyers’ attention. These in- 
clude some printed matter; a book about padlocks, containing many 
suggestions for the uses of padlocks; a catalogue of the complete line 
of Yale & Towne padlocks; for those who do not. care to read tech- 
nical descriptions a story-entitled ‘‘The Little Black Box’ illustrating 
the merits of the Yale padlocks. Package labels, envelopes, ete., are 
also supplied. All of the above matter is given to the dealer free of 
charge and his name and address printed upon it. 

THp AMBPRICAN LOCOMOTIVE Co., 111 Broadway, New York City, 
have just published a pamphlet, “Consolidation Type Freight Locomo- 
tive,’ which describes and illustrates a large number of the consoli- 
dation locomotives built by the company for various railways. The 
description includes only consolidation locomotives weighing less than 
175,000 pounds; it will be followed shortly by a pamphlet illustrating 
locomotives of this type weighing more than 175,000 pounds. The 
present pamphlet opens with a description of the 2-8-0 type, giving 
its distinguishing characteristics and special advantages for heavy 
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freight service, or service on light rails where the wheel load Is 
limited. The principal dimensions of thirty consolidation locomotives 
ranging in weights from 66,000 to 175,000 pounds are given; the 
tables being arranged in order of weights. Side elevation and end 
elevation drawings of the typical design are shown and the remainder 
of the pamphlet is taken up with halftones of the thirty locomotives 
mentioned in the tables. This pamphlet is the third of a series to be 
issued by the company and which will include all the standard types 
of locomotives and constitute a record of its production. Copies of 
the pamphlet already issued on the Atlantic, Pacific and Consolidation 
types may be had upon request. 


MANUFACTURER®’ NOTES. 


THE WHITMAN & Barnes Mpc. Co., Chicago, Ill., announce the re- 
moval of their New York office from 111 Chambers Street to 59 
Center Street. 

THD WHITNEY Mre, Co., Hartford, Conn., are making unusual prepa- 
rations for 1907, having in process new methods, new machinery, and 
a new modern fire-proof factory building. 

THD JEFFREY MANUFACTURING Co., Columbus, Ohio, have established 
a new Canadian branch office in Montreal, Canada, at Lagauchetiere 
and Coté Streets. 

THE VoN Wyck MACHINE Too. Co., Cincinnati, O., lathe manufac- 
turers, are erecting a large addition to their plant which will enable 
them to more than double their present output. 

TuH® firm of Maris Bros., 56th Street and Gray’s Avenue, Philadel- 
phia, Pa., consisting of Frank Maris, Charles E. Maris, and M. B. M 
Tatum, was dissolved October 1, 1906. The firm will be continued by 
Frank Maris and Charles R. Maris. 

LATSHAW PRESSED STEEL AND PuLLEY Co., Pittsburg, Pa., announce 
that they have appointed Henry J. McCoy Co. distributors for New 
York City, Chas. E. Ring & Co. for Brooklyn, R. Gray, Jr., Inc., for 
Newark. 

THE F. H. Buttman Co. announce the purchase by them of the 
plant and business of Mr. F. H. Bultman. All correspondence, in- 
voices, statements of accounts, etc., should be addressed to the com- 
pany at 2108 Superior Avenue Viaduct, Cleveland, Ohio. 

THD PATTERSON TOOL AND SuppLy Co., Dayton, Ohio, on account of 
their growing trade in Indiana, have located their Mr. A. G. Schon- 
acker at 508 EH. Twenty-third Street, Indianapdélis, and from this 
location are taking excellent care of their Indiana customers for 
machine tools and supplies. 

L. H. Gitmer & Co., Philadelphia, Pa., dealers in endless belting, 
machinery and supplies, announce that they have opened an office at 
302 Mooney Building, Buffalo, N. Y., in charge of G. W. Gilmer, Jr.; 
also an agency in Glasgow, Scotland, 209 St. Vincent Street, in charge 
of Mr. Wm. F. Reid. 

THE N. P. BowsHeER Co., South Bend, Ind.. recently had a city fire 
alarm box installed on the ground between their. factory and lumber 
yards. This, in connection with the district patrol service and private 
hydrants, gives the Bowsher Co. protection not excelled by any other 
factory in the city. 

THE GISHOLT MACHINE Co., 1316 Washington Avenue, Madison, 
Wis., which acquired the plant of the American Turret Lathe Co., 
Warren, Pa., about a year and a half ago, are operating the plant, 
building their 30- and 86-inch boring mills there at present, The 
plant has been in operation for something over a year and is now em- 
ploying about 125 men. 

THE Fox MacuHing Co., Grand Rapids, Mich., report that their 
orders have for some time run far in excess of their capacity; this 
applies particularly to the Fox light milling machine. ‘To keep up 


with their orders they have started a night crew, which together with 


the day work, means operating the shop twenty-two hours per day. 

THE PATTERSON TOOL & SuppLy Co., Dayton, Ohio, have sold their 
lathe manufacturing business to Chamberlin & Evinger. The pur- 
chasers have formed a company composed of H. T, Chamberlin, BE. R. 
Evinger and W. D. Foster. The firm will be known as the Miami 
Valley Machine Tool Co. Ground has been broken for a new factory 
building which the firm hopes to occupy by January 1st. Meanwhile 
they are building lathes in the old shop. 

THE H1ipDE & LEATHER ASSOCIATION OF New York Crry on Saturday, 
October 27, unveiled a historical tablet in the wall of the Schieren 
Building at Ferry & Cliff Streets, New York. A luncheon was served 
to invited guests at the conclusion of the ceremony. The district 
where this building is located was the birthplace of the leather and 
tanning industry of the city, and the leather business is still centered 
in this section. 

THE STAR CORUNDUM WHEEL Co., Ltd., Detroit, Mich., have recently 
closed contracts for a new factory building which will be erected on 
Cavalry Avenue and Wabash R. R., Detroit, Mich. The building will 
be 70x175 feet and will be constructed of reinforced concrete and 
made fireproof throughout. Power will be furnished by a three-phase 
electric motor and the plant will be equipped with up-to-date ma- 
chinery throughout for the manufacture of abrasive wheels, Their 
line includes principally solid corundum wheels, the vitrified, silicate 
and elastic processes being employed. 

THE INDEPENDENT PNEUMATIC TOOL Co.. First National Bank Build- 
ing, Chicago, Ill., held its annual stockholders meeting September 10. 
1906. Besides a new board of directors the following officers were 
elected for the ensuing year: James B. Brady, President; = Os 
Jacquette, First Vice-President; J. D. Hurley, Second Vice-President ; 
C. EK. Eri.son, Treasurer; A. B. Holmes, Secretary. The business of 
this firm has shown a phenomenal increase during the past year. 
The manufacturing plant is several months behind in its orders and 
a large increase in floor space of the factory has become necessary. 
A gratifying growth in the foreign demand has been reported. 

THD ELEcTRIC CONTROLLER & SUPPLY Co., Cleveland, Ohio, announce 
the opening of a Chicago office in the Merchants’ Loan and Trust 
Building, 185 Adams Street, Chicago, Ill., with Mr. W. M. Connelly 
in charge. Mr, Connelly was connected with the electrical department 
of the Homestead works of the Carnegie Steel Co. for five years and 
resigned his position there to become electrical engineer of the Ensley 
plant of the Tennessee Coal, Iron and Railroad Co. at Birmingham. 
Ala., which position he held for three years and resigned to enter 
Central Station Work at Birmingham, Ala., and at Houston, Tex., 
where he organized and had charge of the sales department. Mr. 
Connelly enters upon his new duties fully equipped to take care of 
the interests of the Electric Controller & Supply Co. in the Chicago 
district. . 

THE STANDARD ROLLER BwARING Co., Philadelphia, Pa., have pur- 
chased the entire plant and real estate of the Pennsylvania Iron 
Works Co., which adjoins the present property of the Standard Roller 
Bearing Co. By this purchase the company have acquired five factory 
buildings with a total of 110,000 square feet floor space and a plot 
120x 1,600 feet, all located on the main line of the Pennsylvania 
Railroad. Two hundred and fifty thousand dollars was paid for the 
property. The Standard Roller Bearing Co. are at present erecting 
the largest reinforced concrete building in Philadelphia: it is five 
stories in height and 100x120 feet on the ground. This building 
will be devoted exclusively to the manufacture of annular ball bear- 
ings, automobile axles, ete. Over 1,200 people are now employed and 
this number will shortly be increased to 1,800. When the alterations 
are completed in the Pennsylvania Iron Works property it is expected 
that over 3,000 will be employed. 
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_| BROWN & SHARPE MFG. CO. 


PROVIDENCE, RHODE ISLAND, U.S. A. 


| B.&S. Gear Cutters 


EMBODY THE CORRECT THEORY 


THEY ARE LAID OUT FROM ORIGINAL CURVES 


The forms are carefully laid out and maintained, the 
cutters being as nearly exact copies as expert mechan- 
| ical skill, aided by special machines, can make them. 


GEARS CUT WITH THESE CUTTERS ARE RECOGNIZED 
AS STANDARDS IN MODERN GEARING PRACTICE 


CUTTER LIST MAILED ON APPLICATION 
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The contents of the November number of the Century are a delight- 
ful blend of facts, fiction and theory. A noteworthy feature is the 
first installment of Mrs. Frances Hodgson Burnett’s new serial—‘‘The 
Shuttle,’ a story the opening chapters of which give promise of Mrs. 
Burnett’s best work. Mr, Mason’s strong story, “‘Running Water,’ is 
continued, the plot growing more tangled and our interest even more 
firmly enlisted. There are numerous short stories; an article on 
Whistler, the artist; an interesting study of Julia Marlowe with por- 
trait in tint. The first of a series of papers by Ellis Paxson Ober- 
holtzer which will particularly interest American business men appears 
in this number; it is entitled ‘‘Jay Cooke and the Financiering of the 
Civil War” and is illustrated by reproductions from daguerreotypes, 
paintings, ete. ‘Mr. Bryan and Our Complex Social Order’ is the 
title of a paper by Franklin H. Giddings discussing the same subjects 
taken up in Mr. Bryan’s Essay on Socialism which appeared in the 
Century of last April. 


MISCELLANEOUS. 


Advertisements tn this column, 25 cents a line, ten words:to a line. The 
money should be sent with the order. Answers addressed to our care will be 
forwarded. Original letters of recommendation should not be enclosed to un- 
known correspondents. 


AMONG THE FIRMS who rely upon us to supply them with high 
grade men are many of the leading technical employers of the country. 


Some of them need men now for responsible positions, salary $1,000-. 


$5,000; service strictly confidential. 
805 Broadway. New York. 


ARE YOU making less than $25 or $30 per week? Mechanical and 
Structural Drawing taught by experts. Send for circular. Low tui- 
tion, including Free Books. Drawing Instruments, Lectures, ete. 
COLUMBIA CORRESPONDENCE SCHOOL, Drexel Building, Phila- 
delphia, Pa. 


BE A DRAFTSMAN making $150.00 monthly by taking individual 
instructions from chief draftsman of large concern, who will in few 
months’ home study equip you fully with complete technical and 
practical knowledge enabling you to start at $20—$30 weekly salary 
and rapidly advancing. Furnish tools free of charge and steady posi- 
tion when completed. Reasonable terms and success guaranteed. Best 
trade with best future. Address Chief Draftsman, Div, 21, Eng’s. 
Equip’t Co. (Inc.). Chicago. Write now—before you forget. 


Write us to-day. HAPGOODS, 
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‘Calipers. 


November, 1906. 


“DIES AND DIE MAKING.”—A practical book, $1.00. Send for 


index sheet. J. L. LUCAS, Bridgeport, Conn. 


DAILY BULLETINS of vacant positions for draftsmen, foremen, en- 
gineers, superintendents and salesmen. Stamp. CLEVELAND EN- 
GINEERING AGENCY, Rose Building, Cleveland, Ohio. 


DRAFTSMEN AND MACHINISTS.—American and foreign patents 
secured promptly ; reliable researches made on patentability. or valid- 


ity, twenty years’ practice; registered; responsible references. WD- 
WIN GUTHRIE, Corcoran Building, Washington, D. C 
FOR SALE.—Small machine shop. Fine condition. Good 5 H. P. 


gasoline engine. 
waka, Ind. 


Will sel) all or part. Address O. H. FORD, Misha- 


FOR SALE.—International Correspondence Schools complete Me- 
chanical and Electrical Engineering Course, issued August, 1906. 
Original price $110; will sell for $80 cash. Address Box 97, care 
MACHINERY, 66 West Broadway, New York. 


GENERAL FOREMAN of machine shop wishes position. Late with 
H. B. Underwood & Co., Philadelphia; 15 years’ experience. Refer- 
oc Address Box 100, care MAcHINERY, 66 West Broadway, New 

ork, 


IMMEDIATE DELIVERY on new planers, best makes, Address Box 
95, care MACHINERY, 66 West Broadway, New York. 


Why not learn to develop 
Send for 


LEARN TO INVENT.—You have ideas. 
them for profit by mail? We are not Patent Lawyers. 
Booklet A, Inventors’ School, Box 3566, Boston, Mass. 


MACHINERY AND MACHINE TOOL MANUFACTURERS.—The 
advertiser has a large office in New York City—is open for propo- 
sition to represent some manufacturer. Address Box 98, care Ma- 
CHINERY, 66 West Broadway, New York. 


NEGOTIATIONS DESIRED with a machinery builder having facili- 
ties to manufacture tools from 1,000 lbs. to 6,000 Ibs., and wishing 
to extend his business with an established and profitable line. An 
Eastern manufacturer preferred. Address Box 96, care MACHINERY, 
66 West Broadway, New York. 


PATENTS.—H. W. T. Jenner, patent attorney and mechanical ex- 
pert, 608 F Street, Washington, D. C. Established 1883. I make an 
examination free of charge, and report if a patent can be had and ex- 
actly how much it will cost. Send for circular. Member of Patent 
Law Association, 


TOOL MAKERS.—A finely equipped shop, pleasantly located, about 
two hours from New York City, is in need of a few first-class Tool 
Makers and Universal Milling Machine hands; also ambitious young 
men who have had some experience on tool work and would appre- 
ciate an opportunity for all-round experience. Pay according to 
ability—the higher the better. Fifty-four hours per week; Saturday 
half holiday the year round. Write, giving full experience, addressing 
“S. L. D.,”” care MACHINERY, 66 West Broadway, New York. 


WANTED.—Machinist in every shop to send for clubbing offer on 
E. G. SMITH CO., Columbia, Pa. 


WANTED.—Accurate draftsmen on Electrical Machinery. 
Box 65, care MACHINERY, 66 West Broadway, New York. 


Address 


WANTED.—A man to act as master mechanic and to superintend 
the designing of all tools and fixtures for the interchangeable and 
economical manufacture of large quantities of automobiles, Steady 
position to right man with one of the largest automobile manufac- 
oe Address Box 78, care MACHINERY, 66 West Broadway, New 
York. 


WANTED.—Agents, machinists, tool makers, increase your salary. 
Sell Saunders’ enlarged Hand Book for Practical Mechanics. A Pocket- 
manual guaranteed to fill the bill as a ready reference and to contain 
more rules, shop kinks, than all the other mechanical books bound to- 
gether in one volume, Secrets from note books of best mechanics in the 
country will figure out by simple arithmetic problems you run up 
against every day in the shop. Price, postpaid, $1.00 in cloth, $1.25 
in leather with flap. Agents make big profits. Send for list of books. 
E. H. SAUNDERS, 216 Purchase Street, Boston, Mass. 


WANTED.—Experienced engine erectors for permanent employment 
in one of the largest engine manufacturing concerns in the country. 
Address Box 91, care MACHINERY, 66 West Broadway, New York. 


WANTED.—A salesman for machine tools, must be a thorough 
mechanic of good address, and willing to travel most of the time. 
residing at or near Philadelphia; answer in hand written letter, 
stating age, experience and qualifications. Address Box 92, care 
MACHINERY, 66 West Broadway, New York. 


WANTED.—A man of executive ability and long experience on 
universal grinders, to take charge of grinding job in tool room of a 
large manufacturing establishment in the Middle West. Address 
“GRINDER,” care MACHINERY, 66 West Broadway, New York. 


WANTED.—New or second-hand lathes in good condition; 30-inch 
to 36-inch swing; short beds. Quote prices and names of makers. 
WILDMAN MFG. CO., Norristown, Pa. 


WANTED.—Engineers and Mechanics to make big money selling 
O. K. Hand Soap. A 10 cent can will instantly remove more dirt and 
stains from the hands than 4 cakes of any soap made, and it will 
not injure the most delicate skin. Sample free. O. K. HAND SOAP 
CO., 570 Columbus Avenue, Boston, Mass. 


WANTED.—To contract with shop within 50 miles of New York 
City, equipped for making highest grade automobile chassis. Must 
haye capacity for at least 100 cars per year and able to do highest 
grade, interchangeable work, cheaply. No, body work. Address Box 
93, care MACHINERY, 66 West Broadway, New York. i 


WORK’S MANAGER WANTED.—A first-class man to manage the 
factory of an established and up-to-date manufacturing concern located 
in Ohio, employing about 500 men. Must in addition to having an 
extensive practical experience in modern shop methods, have sufficient 
technical education to handle the engineering problems that arise in 
foundry and machine-shop practice. Write, giving age, complete fac- 
tory and technical experience and approximate salary required, Box 
90, care MACHINERY, 66 West Broadway, New York. 


WANTED.—A young man as detailer on gasoline and kerosene mo- 
tors. Address stating age, experience and salary expected, Box 99, 
care MACHINERY, 66 West Broadway, New York. 
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ELECTRICAL EQUIPMENT OF THE ERIE RAILROAD SHOPS 
AT HORNELL, N. Y. 


The operation of machine tools by electric motors has an - 


exceedingly wide field, but no class of manufacturing estab- 
lishments exemplifies the adaptability of electric drive more 
than railroad shops. 
tensive buildings and the use of great lengths of shafting 
and belting if power is transmitted mechanically from a cen- 
tral source. Rush repair jobs are frequent and require a 
great deal of overtime and Sunday work, when power re- 
quirements are small, as but sufficient machinery is operated 


Fig. 3. Motor Generator set for Yard and Depot Lights. 


to complete the particular work in hand. Mechanical trans- 
mission of power under such conditions is wasteful in the ex- 
treme, owing to the surplus power required to overcome the 
friction of shafting and belting throughout the shops. Where 
electric drive is used—either individual or group—a flexibility 
is obtained that cannot be secured by any other means, as it 
permits the use of a few machines independently, obviating 
the objectionable features enumerated and permitting opera- 
tion with a minimum power-house capacity, thereby effecting a 
considerable saving in fuel. 

There are many other considerations in connection with 
power transmission, one of the most prominent being the lay- 
out of the plant, which is especially important in a railroad 
shop, as it is generally made up of a number of separate build- 


The large work handled necessitates ex- . 


ings aside from the main machine and erecting shop, such as 
boiler shop, carpenter shop, tank shop, blacksmith shop, pipe 
shop, etc.—which are necessarily scattered, widely distributing 
the power requirements and necessitating the use of a num- 
ber of prime movers. Where engines are used, steam is sup- 
plied either from a central boiler plant or by individual boilers 
forming a combination unit with the engine, The former 
arrangement is exceedingly poor from an economical stand- 
point owing to the low efficiency resulting from the usual ex- 


Fig. 4. Forty H. P. Motor Operating Niles Driving Wheel Lathe. 


cessive condensation which takes place in long lengths of 
steam pipe. Hither method involves the expenses of skilled 
attendants, which amounts to a considerable sum annually. 
These conditions are, however, rapidly changing; electric mo- 
tors are superseding steam equipments and have many times 
proved that they fulfill all requirements—reducing operating 
expenses, requiring a very small amount of attention, provid- 
ing power that is perfectly reliable, and reducing the time of 
starting and stopping and changing speed to a minimum. 

Other applications may be found in cranes and in transfer 
and turn-tables where the electric motor is superior to every 
other motive power, owing to its ease of control, efficiency and 
reliability. 

It was these considerations that led the Erie Railroad Com- 
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pany to abandon mechanical transmission of power and adopt 
the electrical drive at its Hornell shops, which now utilize 
electric power entirely and furnish an excellent example of 
the expediency and use of both individual and group drive. 

When the present management took charge of the Erie 
Railroad it adopted broad and comprehensive plans for the 
development of the entire property, which are rapidly making 
it one of the most modern and efficient railway systems in 
the country. These plans embraced extensive alterations and 
additions to the many shops of the system in order to enable 
them to respond rapidly and efficiently to the increasing de- 
mands made upon them by the necessary additions to the roll- 
ing equipment. 

New shop buildings and roundhouses have been constructed, 
oid machines replaced by new, an efficient shop organization 
effected and the entire mechanical department brought up to 
a high standard of efficiency. This work under the direction 
of Mr. E. A. Williams, general mechanical superintendent, and 
Mr. G. W. Wildin, mechanical superintendent, has been carried 
on at many different points on the system, but the most exten- 
sive single installation of modern shop equipment is at the 
Hornell shops located at Hornell (Hornellsville), N. Y. At 
this point new buildings have been erected, additions made to 
old buildings, a new power house erected and a large number 
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workin® shop in existence, therefore it was finally resolved 
to make the installation consist entirely of direct current 
apparatus with the exception of a small generator set which is 
used to supply the current necessary for the present yard and 
depot lights. This installation is an excellent illustration of 
the principle that each railroad shop must be considered as 
a separate and independent problem, and it is impossible to 
lay down any hard and fast rules which can be taken as 
guides, but that each particular case must be thoroughly in- 
vestigated and a final decision reached in conformity with 
the conditions existing at that point. 

As indicated above, the enlargement of the power house at 
some future time has not only been contemplated, but pro- 
vided for. The type of apparatus to be placed in the engine 
room, however, will be determined upon at the time of making 
the addition, as the present system can readily be expanded in 
either of two ways. Additional power can be obtained by the 
installation of the necessary capacity, either in an alternating 
current generator which would supply the lines direct, the 
present motor generator set acting as a tie between the present 
units and the future one, or a direct current generator, with 
the necessary transforming apparatus for alternating current, 
can be installed if it is found that conditions demand that 
this be done. 
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Fig. 5. Shop and Circuit Layout, Erie Railroad Shops, Hornell, N. Y. 


of new machine tools, with a complete’system of electric drive, 
installed. This installation is an interesting and instructive 
illustration of the latest engineering practice for a railway 
shop where the largest proportion of power is required at 
short distances from the power house and a large amount of 
variation in speed and crane loads occurs. 

Before making a final decision as to the type of electrical 
apparatus to be installed, a careful comparison was made 
relative to the advantages and disadvantages of both the al- 
ternating current and direct current types of apparatus for 
the service contemplated. This analysis included not only 
the motors themselves, but also the various accessories, such 
as wiring, controllers, etc. Due consideration was also given 
to an installation involving the use of both alternating and di- 
rect current motors, but while it appeared probable that at 
some time in the future, an equipment of this nature would 
be necessary, it was decided that present conditions do not 
justify the installation of both types of motors. Under the 
conditions existing at Hornell, it is apparent that all of the 
motors are located well within the limits of 220 volts distri- 
bution, and in addition that there is at this time no wood- 


The power house is a large brick structure of fireproof con- 
struction, with concrete roof and flooring, and has ample pro- 
vision for light and ventilation. The building is large enough 
to provide for future extensions, foundations already being in 
place for doubling the boiler capacity so that it is only neces- 
sary to erect the additional units. The interior of the power 
house, showing the engines and generators, is shown in Fig. 1. 
The boiler plant consists of four Babcock & Wilcox units of 
400 horse-power, operating at 150 pounds pressure and equipped 
with chain grates, All live steam mains are provided with 
the Holley drip system. The coal handling and stoking is 
especially interesting as, from the time the coal is dumped 
from the cars until it is fed into the furnace, it is conveyed 
automatically. The coal passes from the car into a chute 
which empties into a crusher, and is then conveyed by an 
endless belt to the top of the power house, where it passes 
through another chute to the second conveyor that distributes 
it in the bunkers over the boiler room. From there the coal 
passes through chutes to hoppers in front of the furnaces, 
where it is fed into the chain grates. The amount of coal ad- 
mitted into the hoppers is controlled in the boiler room by 
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means of levers. The conveyors, which were manufactured 
by the Exeter Machine Company, have a capacity of 60 tons per 
hour and are operated by a 10 horse-power and a 1314 horse- 
power Westinghouse type S motor. The coal crusher is oper- 
ated by a 20 horse-power type S motor. 

The generating equipment consists of three Ball & Wood 
cross-compound, high-speed condensing engines, two of 500 
horse-power each, direct connected to two Westinghouse 300 
kilowatt, direct current, 250-volt, 3-wire generators running at 
150 revolutions per minute, and one of 400 horse-power direct 
connected to a similar generator of 200 kilowatts capacity op- 
erating at 200 revolutions per minute. The engines run con- 
densing except in cold weather, when the exhaust steam is 
utilized in heating the shops. Water for condensing purposes 
is stored in a large well which derives its supply from a 
small river near the power house. 


HUN Ht 


Fig. 8. Ten H.P. Motor on Horizontal Punch. 


Besides the generating equipment and pumps there are two 
Ingersoll-Sergeant compound air compressors that furnish 
compressed air to the pneumatic.hammers in the shops. 

Fig. 3 illustrates a motor-generator set which supplies cur- 
rent for the yard and depot lights. It consists of a 115 horse- 
power Westinghouse type S motor direct connected to a 75 
kilowatt, Westinghouse 2-phase, 60-cycle, 1,040 volt revolving 
field alternator operating at 900 revolutions per minute, 

A standard Westinghouse switchboard, shown in Fig. 2, is 
provided with motor-generator panels, direct-current generator 
panels, feeder panels and a load panel and two blank panels 
providing for future extensions. 

There are three motor-generator panels, two alternating- 
current ang one direct-current or motor panel. The alternat- 
ing-current generator panel is provided with one indicating 
wattmeter, one ammeter, one voltmeter, one type F oil switch, 
a rheostat, and the usual smaller instruments. The feeder 
panel is equipped with one power factor meter and two type 
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F oil switches. Mounted upon the motor panel is a circuit 
breaker, an ammeter, a field rheostat and a motor-starting 
switch. The three generator panels are provided with the 
usual apparatus for a three-wire installation. The load panel 
is equipped with two switchboard type integrating wattmeters, 
two ammeters and two voltmeters. 

The six feeder panels control six circuits as follows:  Cir- 
cuit No. 1—New erecting shop, 120-ton crane and transfer table. 
Circuit No. 2—Carpenter shop, blacksmith shop, new boiler 
shop and tank shop motors. Circuit No. 3—Roundhouse turn- 
table, machine shop, coal pocket and ash-pit motors. Circuit 
No, 4—All lineshaft motors, Circuit No. 5—Individual drive 
motors. Circuit No. 6—Motors in power house for coal con- 
veying apparatus. Each feeder panel is also provided with 
switches for controlling the various lighting circuits. 

Current is transmitted by cables through a large tunnel to 


Fig. 9. Engine-lathe used for Crankpin Work, Driven by 71-2 H.P. Motor. 


the new erecting shop and thence through underground con- 
duits to the various buildings. The Westinghouse three-wire 
system of distribution is used for lighting and power, with 
an electro-motive force of 250 volts between outside wires, 
and 125 volts between each outside wire and neutral. There is 
a decided advantage in the flexibility of the voltage as incan- 
descent and Cooper Hewitt lamps are operated on the 125- 
volt sides of the system and constant-speed 250-volt motors 
are connected to the main or outside wires while the variable 
speed motors utilize shunt field control. 

Fig. 5 is a plan of the shops and gives the location of the 
various motors. It is particularly interesting as it shows the 
great diversity of motor applications. 

The old erecting shop utilizes both group and individual 
drive, the group driven machines being divided into five sec- 
tions and operated by five type S constant-speed motors, two of 
30 horse-power capacity and three of 50 horse-power capacity. 
The machines in the fitting shop, which occupies one wing of 
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the erecting shop, are aiso group driven by a Westinghouse 


30 horse-power, constant speed, type S motor. 


A complete list 


of the machine tools operated in each section is given below: 


Section 1—50 Horse-power, Constant Speed Westinghouse 
Type S Motor. 


Wheel press, 100 tons capacity. 
Wheel press, 300 tons capacity. 
Car wheel borer. 

Double car axle lathe. 

Single car axle lathe. 
4-spindle drill. 

Horizontal boring machine. 
24-in. engine lathe. 

80-in. driving wheel lathe. 
Two 16-in. engine lathes. 
18-in. engine lathe. 

15-in. engine lathe, 

10-in. slotter. 

No. 4 plain milling machine. 


53-in. 
42-in. 
87-in. 
36-in. 


vertical boring mill. 
vertical boring mill. 
vertical boring mill. 
upright drill. 

28-in. upright drill. 

24-in. pillar shaper, 
32x32-in, x 8-ft. planer. 
114x24-in, turret lathe. 
90-in. quartering machine. 
Duplex emery grinder. 
7-Spindle nut tapper. 
40-in. upright drill. 

Small flange punch. 


Fig.10. Plate Rolls Operated by 10 H.P. and 15 H.P. Motors. 


Section 2—30 H.P., Constant Speed, Westinghouse 
Type S Motor. 


Two 16-in. engine lathes. 
1%+in. bolt pointer. 

60x60-in. x 19-ft. planer. 

5-ft. radial drill. 

4-ft. radial drill. 

18-in. slotter. 

Two 2-in. double bolt cutters. 
1%-in. staybolt cutter. 


12-in. slotter. 

2-spindle centering machine. 

Slab milling machine. 

40-in. drilling, facing and tap- 
ping machine. 

Duplex emery grinder. 

Triple head slotter. 

40-in. upright drill. 


Section 3-50 H.P., Constant Speed, Westinghouse 
Type S Motor. 


42x42-in. x 18-ft. planer. 
Ring turret lathe, 

48-in. upright drill. 

42-in. engine lathe. 

30-in. engine lathe. 

24-in. engine lathe. 

Crank planer, 20x20-in. x 24-ft. 
2x26-in, turret lathe. 

36-in. engine lathe. 

36-in. engine lathe. 
Horizontal boring machine. 


Horizontal boring machine, 
14-in. engine lathe. 

Two 16-in. engine lathes. 
42-in. vertical boring machine. 
40-in. upright drill. 

32x382-in. x 8-ft. planer. 

5-ft. radial drill. 

Double-head traverse shaper. 
No. 4 plain milling machine. 
26-in. engine lathe. 

30-in. engine lathe. 


Section 4—50 H.P., Constant Speed, Westinghouse 
Type S Motor. 


16-in. engine lathe. 
24-in. engine lathe. 
24-in. piflar shaper. 
Friction drill. 

36x36-in. x 10-ft. planer. 
36x36-in. x 8-ft. planer. 
32x32-in. x. 8-ft. planer. 
20-in. engine lathe. 
18-in. engine lathe. 
16-in, engine lathe. 
24-in. engine lathe 
Cylinder boring machine. 


No. 17 Landis grinding ma- 
chine. 

42-in. vertical boring machine. 

86-in. upright drill. 

28-in. upright drill. 

48-in. upright drill. 

86-in. engine lathe. 

30-in. engine lathe, 

2—Fox turret lathes. 

86-in, vertical boring machine, 

Duplex emery grinder. 


Section 5-30 H.P., Constant Speed, Westinghouse 
Type S Motor. 


2x26-in. turret lathe. 

20-in. American brass lathe. 
24-in. engine lathe. 

18-in., slotter. 


Key-slot milling machine. 

30-in. engine lathe (piston 
rods). 

36x86-in. x 10-ft. planer. 


Fitting Shop—30 H.P., Constant Speed, Westinghouse 
Type S Motor. 


28-in. upright drill. 
30-ton arbor press. 


40-in. upright drill, 
15-ton arbor press. 
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2-spindle centering machine. 
Buffing wheel. 

Small emery grinder. 
Surface grinder. 

Guide grinder. 

Polishing tape and wheel. 


36x386-in. x 8-ft. planer. 
37-in. vertical boring machine. 
Three 18-in. engine lathes. 
Two 16-in. engine lathes. 
30-in. engine lathe. 
11-in. bench speed lathe. 
24-in. pillar shaper. Swing grinder. 
20x20-in. x 24-ft. crank planer. Friction drill. 

In addition to the group driven machines in the erecting 
shop, there are a number of individually driven machines op- 
erated by both constant and variable speed Westinghouse type 


S motors, as follows: 


Constant Speed Motor-driven Machines. 

One 20-horse-power motor driving a planer. 

One 13-horse-power motor direct connected to 600-ton wheel 

ress. 

One Ti horse poner motor for moving tail-stock of driving 

wheel lathe. 
Variable Speed Motor-driven Machines. 

One 71%4-horse-power motor operating vertical miller for side 

rods. 

One 20-horse-power and one 6-horse-power motor operating 

90-inch boring mill. 

One 20-horse-power motor operating driving axle lathe. 

One 714+hores-power motor operating crankpin lathe. 

One 40-horse-power motor operating 90-inch driving wheel 

lathe. 

One 25-horse-power motor driving truck tire lathe. 

The list of Westinghouse type S variable speed motors and 
the machines they drive is a typical illustration of their ap- 
plication and a practical demonstration of their ability to in- 
crease output, as the time and labor necessary to shift belts 
or change mechanical speed devices is minimized, and a piece 
of work can be machined continuously from-the smallest to 
the largest diameter without interruption. 

The speed of these motors is controlled by varying the field 
strength, and, as this may be done while the machine is in 
operation, it affords an easy and convenient method of speed 
regulation always under the immediate control of the oper- 
ator, the controller being conveniently placed within his 
reach. The variation of field strength is effected by means of 
a resistance placed in the shunt field circuit of the motor, 
which decreases the shunt field current and causes a decrease 


Fig.11. Turntable Driven by 71-2 H.P. Motor. 


in the field strength and an increase in speed, producing an 
extremely simple and effective means of varying the speed. 
of either a shunt or a compound-wound motor. 

One of the most prominent characteristics of this method 
of control is the simplicity and low cost of control apparatus 
made possible by the extremely small current which is hap- 
dled. A second marked characteristic is the increase of speed 
with decrease of torque, when used as an adjustable speed 
motor, the horse-power output remaining practically constant 
throughout the whole speed range, which makes it peculiarly 
adapted to machine tool driving. This system involves the 
use of a minimum amount of auxiliary apparatus, thus ma- 
terially reducing the first cost of an installation. The regu- 
lation of motors operating by shunt field control is good, 
which is of special importance in the operation of machine 
tools and in service of any class where constant speed is de- 
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sirable and where the torque varies between wide limits. The 
efficiency of motors operating at variable speeds remains prac- 
' tically constant over the range of speed. 

Having considered the erecting shop equipment, the smaller 
shops’ next receive attention, the motors and the machine tools 
they operate in each department being given in their respec- 
tive places. 


Tool Room—20 H.P., Constant Speed, Westinghouse 
3 Type S Motor. 
Yankee twist drill grinder. 15x15-in. x 20-ft. crank planer. 
Duplex emery grinder (8-in. 16-in. toolroom lathe. 
wheels). No. 8 Landis universal grind- 
No. 4 Universal milling ma- ing machine. 
chine (Brown & Sharpe). Sellers tool grinder. 
No. 4 Universal Milling Ma- Reamer and cutter grinder. 
chine (Cincinnati Milling Gardner disk grinder. 
Machine). 


Carpenter Shop—50 H.P., Constant Speed, Westinghouse 
Type S Motor. 
Hollow chisel mortiser and 12-in. rip saw. 
boring machine. 42-in. band saw. 
Gaining machine, 12-in. cutting-off saw. 
2-spindle shaper. Single horizontal borer. 
Molding machine. Tenoning machine. 
24 x 14-in. x 9-ft. Daniels’ 15-in. turning lathe. 
planer. 15-in. swing vertical borer. 
Plain mortiser and borer. 4-in. pipe cutter. 
8x14-in. planer, 3 cutters. 3-in. pipe cutter. 
18-in. rip saw. 


Blacksmith Shop—30 H.P., Constant Speed, Westinghouse 
. Type S Motor. 
214-in. bolt header. 
Alligator shears. 
Bar iron shears. . 
Hot saw. 


2—Power hammers. 
Light bar shear. 
Small) bolt header. 
11%4-in. bolt header. 


50-horse-power constant speed type S motor direct connected 
to No. 9 Sturtevant fan. 5 
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Round House Machine Shop—20 H.P., Constant Speed, 
Westinghouse Type S Motor. 


16-in. engine lathe. 40-in. upright drill. 
26-in. engine lathe. Duplex emery grinder. 
32x32-in. x 8-ft. planer. 15-ton arbor press. 
24-in, pillar shaper. 

Miscellaneous Applications. 

One 70-horse-power Westinghouse type S constant speed 
motor driving fan for round-house heating system. 

One 10-horse-power Westinghouse type S constant speed 
motor driving fan for new erecting shop heating sys- 
tem. 

One 71%-horse-power variable speed Westinghouse type S 
motor operating round house turntable. 

One 50-horse-power constant speed motor operating coal 
conveyor in locomotive coaling station. 

One 30-horse-power constant speed Westinghouse type S 
motor operating ash conveyor for removing ashes from 
locomotive ash-pit. 

One 744-horse-power Westinghouse motor operating alliga- 
tor shears for cutting up sheet scrap. This installa- 
tion is located at the scrap bins in the shop yards. 

One 25-horse-power motor operating transfer table. 

The preliminary studies and final report, showing the bene- 
fits which would be the result of electrically equipping these 
shops, were made by the Westinghouse Hlectric and Manufac- 
turing Company in conjunction with the motive power depart- 
ment of the Erie Railroad Co. The results have more than 
borne out the promises made to the management. 

The installation of the new electrical equipment presented 
many engineering problems, but the work of transformation 
was carried on without any interruption to the service, and 
it reflects great credit to the contractors, Westinghouse, 
Church, Kerr & Company, who installed the plant, and Mr. 
George T. Depue, master mechanic of the Erie Railroad Com- 
pany, who has charge of the Hornell shops. 


Fig. 1. Cole Four-cylinder Balanced Compound Locomotive for the Northern Pacific Railway, 40,000th Locomotive built by the American Locomotive Co. 


Boiler Shop—7 1-2 H P., Constant Speed, Westinghouse 
Type S Motor. 
Two Hartz flue welding machines. 
Two flue cutting machines. 
Direct-driven Machines Operated by Constant Speed, 
Westinghouse Type S Motors. 


One 714-horse-power motor driving 20-inch punch and shears. 

One 25-horse-power motor operating plate rolls. 

One 10-horse-power motor operating horizontal punch. 

One 714-horse-power motor driving bevel shears. 

One 10-horse-power motor operating 36-inch punch and 

shears. 

In connection with the boiler shop equipment there is a 
flue rattler which is located outside the building and is op 
erated by a 20-horse-power type S motor. It is 48 inches in 
diameter and 22 feet long, and has a capacity of 175 to 200 
flues. An average of five lots per day are cleaned, the exact 
time for each rattling depending upon the water used in the 
boilers. The longest flue is 21 feet, and they vary from 1% 
to 2% inches in diameter. 

Tank Shop—20 H.P., Constant Speed, Westinghouse 
Type S Motor. 

36-inch single shear. 36-inch single punch. 

In addition to the belt-driven machines there is a 10-horse- 
power and a i15-horse-power constant speed type S motor 
geared to plate rolls. 


COLE FOUR-CYLINDER BALANCED COMPOUND 
LOCOMOTIVE FOR THE NORTHERN 
PACIFIC RAILWAY. 


A party of editors and newspaper men in company with Mr. 
G. M. Basford of the American Locomotive Co. visited their 
Schenectady Works, November 2, to inspect a Cole four-cylin- 
der balanced compound Pacific (4—6—2) type locomotive 
built for the Northern Pacific Railway, which has the dis- 
tinction of being the company’s 40,000th locomotive. This 
number includes the total output of all the constituent com- 
panies now owned and controlled by the American Locomo- 
tive Co., namely: Schenectady Locomotive Works, Schenec- 
tady, N. Y.; Brooks Locomotive Works, Dunkirk, N. Y.; Pitts- 
burg Locomotive Works, Pittsburg, Pa.; Rhode Island Loco- 
motive Works, Providence, R. I.; Richmond Locomotive 
Works, Richmond, Va.; Rogers Locomotive Works, Paterson, 
N. J.; Dickson Locomotive Works, Scranton, Pa.; Locomotive 
& Machine Co., Montreal, Canada; Cooke Locomotive Works, 
Paterson, N. J.; Manchester Locomotive Works, Manchester 
N. H. The oldest company represented is the Rogers Loco- 
motive Works, founded in 1831 to build cotton, woolen and 
flax machinery. ‘The first locomotive built by Rogers was the 
Sandusky, for the Mad River & Lake Erie R. R. Co., in 1837. 

The 40,000th locomotive is one of an order for two of this 
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type. (See Rarnway Macuinery, June, 1904.) It combines the 
latest and most important development in locomotive design in 
this country, but no untried features. The important features 
are the four balanced compound cylinders, boiler with com- 
bustion chamber, and Walschaerts valve gear. 

The arrangement of cylinders employed in the application 
of the balanced and divided. principle is the Cole type with 
the high-pressure cylinders ahead of the low-pressure and, in 
this case, inclined at a slight angle (about 4 degrees) so as 
to clear the leading truck. The location of the high-pressure 
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length of high-pressure connecting-rod of 9144 inches was 
obtained. 

Inclining the high-pressure cylinder avoids the difficulty 
inherent with four-cylinders in the same transverse plane on 
this type of locomotive. It would otherwise have been neces- 
sary in order to get a good length of high-pressure connecting- 
rod to either increase the distance between the center of 
the cylinder and the forward driving wheels 30 to 36 inches, 
involving a similar increase in the length of boiler and tubes 
or to make use of the bifurcated design of high-pressure con- 
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Fig. 4 Walschaerts Valve Gear, and Section through Low-pressure Cylinder and Valve Chamber. 


cylinders ahead of the low-pressure cylinders is for the pur- 
pose of getting sufficient length for high-pressure connecting- 
rod to permit of its connection to the forward axle. The out: 
side or low-pressure cylinders are connected to the middle 
axle and thus the application of the power developed in the 
four cylinders is distributed between two axles. By increas- 
ing.the distance between the center of the cylinders and the 
forward driving axles 12 inches and extending the front 
end of the boiler, keeping the length of the flues the same as 
in the simple Pacific engine without combustion chamber, a 


necting-rod straddling the front axle.. It is desirable to avoid 
the latter alternative on account of the weight and cost of 
such construction and its inaccessibility in case of repairs, 
and, as just pointed out, it is considered better to divide the 
power between two axles rather than to confine it to one. 
The purchasing of a balanced compound locomotive by the 
Northern Pacific Railway is considered as being further evi- 
dence of the confidence of railroads of this country in the ad- 
vantages of this design of the balanced type. These briefly are 
as follows: The approximately perfect balance of the recipro- 
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cating parts combined with the perfect balance of the revolving 
weights; permissible increase of weights on driving wheels 
on account of elimination of hammer-blow; increase in sus- 
tained horse-power at high speeds without modification of 
the boiler; sub-division of power between four cylinders and 
between two axles; reduction of bending stresses on the crank 
axle due to the. fact that only half the turning moment is 
transmitted through each axle; light moving parts which will 
minimize wear and repairs. 
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Fig. 5. Cross-section of High-pressure Cylinder and Valve Chamber. 


In this present example the increase of weight on the driv- 
ing wheels on account of the elimination of the hammer-blow 
is 11,000 pounds over that of the Northern Pacific simple en- 
gines. As to sustained horse-power, tests taken on the New 
York Central four-cylinder balanced compound Atlantic type 
locomotives at the Louisiana Purchase exposition showed that 
with identically the same size of boiler a compound engine 
developed from 20 to 30 per cent greater horse-power at high 
speed than the original simple engine. In actual service the 
compound engine developed 1,688 I. H. P. at 57 miles per 
hour, and 1,980 I. H. P. at 75 miles per hour, while the origi- 
nal simple engine developed only from 1,400 to 1,500 I. H. P. 
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Fig. 6. Cross-section of Low-pressure Cylinder and Valve Chamber. 


This locomotive is interesting also in that it contains a 
combustion chamber and is in line with the trend of practice 
on the Northern Pacific where the use of the combustion 
chamber has been found to reduce boiler troubles, The North- 
ern Pacific Co. have recently had 70 locomotives built with 
combustion chambers, these being illustrated in RAILWAY 
Macuinery in the September issue. The reduction in boiler 
troubles is attributed to the fact that the ends of the flues 
being removed from the hottest part of the fire, flue leakage 
is minimized. The combustion chamber also gives ample room 
to work on the flues without removing the brick arch and this 
means a saving in money and time. The fact that this con- 
struction does permit of flue work being done without affect- 
ing the brick arch is more advantageous in more ways than 
one. The brick arch, as everyone knows, is a promotor of 
good combustion but its use on locomotives has been discour- 
aged as it is very expensive to maintain, if it must be removed 
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every time the lower flues need attention. Hence it might be 
said that the combustion chamber makes the brick arch a 
practical feature of modern locomotive construction. The 
combustion chamber also materially increases the heating 
surface of the firebox and gives an increased firebox volume, 
which tends toward better combustion. Although the com- 
bustion chamber reduces the tube heating surface it is thought 
to be more than offset by the increase in firebox heating sur- 
face; a locomotive with a combustion chamber steams equally 
as well as a similar engine without a combustion chamber 
and with greater actual heating surface. A thorough trial of 
the combustion chamber on the Northern Pacific Railway has 
demonstrated the fact that where these conditions are found 
it greatly reduces boiler repairs and this we all know con- 
stitutes a large item in the cost of locomotive maintenance. 
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Fig. '7. Piston Valve with Boiler Tube Body. 


As to the Walschaerts valve gear which is a prominent 
feature of this locomotive, this is now so widely introduced 
into American practice that it has ceased to be a novelty. Its 
practical advantages are conceded, and no doubt they will 
make it indispensable on large heavy locomotives of which 
this is an example. To review these advantages it may be 
stated aS compared with the Stephenson link motion it is 
much more accessible for inspection, lubrication and repairs; 
it is lighter in construction; has less friction of parts; and 
affords a better opportunity than the Stephenson link motion 
for the introduction of strong frame bracing, This feature 
has been taken advantage of in the 40,000th locomotive. Not 
only is there a strong brace between the frames above the 
second axle but the frames are strongly tied together by a 
steel casting forward of the first axle. This casting is so 
constructed that it not only acts as a frame brace but it 
carries the rockers for the valve motion and also supports 


, 5 git 
Be 10! 94 te Bt 
; 1 ' { L 


the guides. A great deal of attention was given to the de- 

sign of this feature and it is considerably of a novelty in 

American locomotive construction. Following are the princi- 

pal dimensions of the locomotive: 

Cylinders, compound piston valve; diameters, 16%! inches and 
2714, inches; stroke, 26 inches; piston-rod diameter, 344 
inches; piston packing, 2 cast iron snap rings. 

Valves, type, piston; travel, 6 inches; steam lap, 1 inch; set- 
ting in lead, 4% inch full front and back; exhaust clear 
ance, high pressure, 5/16 inch; low pressure, *4 inch. 
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Gage, 4 feet 8% inches; wheel-base, driving, 12 feet; rigid, 12 
feet; total engine and tender, 62 feet 10 inches. 

Weight in working order, 240,000 pounds; on drivers, 157,000 
pounds; total engine and tender, 380,500 pounds. 

Axles, driving journals, main, 11 x 11% inches; others, 
91%4x12 inches; engine truck journals, diameter 6% 
inches, length 12 inches; trailing truck journals, diameter 
8 inches, length 14 inches; tender truck journals, diam- 
eter 514 inches, length 10 inches. 

Boxes, driving, main, cast steel; others, cast steel. 


Secliviul view of the Ratlhvriy (ylinder. 


Fig. 1. 


Boiler, type, extended wagon top; outside diameter first ring, 
72%, inches; working pressure, 220 pounds; fuel, bitumin- 
ous coal. 

Heating surface, 
square feet; 
square feet. 

Firebox, type, wide; length, 96 inches; width, 6514 inches. 

Grate, style, rocking; grate area, 43.5 square feet; thickness 
of crown-sheet, %4 inch; tube-sheet, 5% inch; sides, % 
inch; back, 84 inch. 

Water space: front, 4144 inches; sides, 4 inches; back, 4 inches. 

Crown staying, radial. 

Tubes: material, charcoal iron; number, 306; diameter, 2 
inches; length, 16 feet 9 inches; gage, No. 11 B. W. G. 

Exhaust pipe, single nozzles 534, 5%, and 5% inches. 

Smokestack, diameter 18 and 207/16 inches; top above rail, 
15 feet 514 inches. 

Brake, driver, Westinghouse-American combination; truck, 
Westinghouse-American combination; trailer, Westing- 
house-American combination; tender, Westinghouse; air 
signal, Westinghouse J.; pump, 914 inches R. H. on L. H. 
side; two reservoirs 1814'x 102 inches. 

Tender, frame 13-inch channel steel; tank, style, water bot- 
tom; capacity, 7,000 gallons; fuel, 12 tons. 

Wheels, driving diameter outside tire, 69 inches; centers, diam- 
eter, 62 inches; material, main, cast steel; others, cast 
steel; engine truck diameter, 3314 inches; kind, Standard 
Steel Works; trailing truck diameter 45 inches; kind, 
Ameriean Locomotive Co. cast steel spoke; tender truck 
diameter, 33%, inches; kind, Standard Steel Works cast 
iron plate. 

Engine truck, 4-wheel swing center, wrought iron frame. 
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THE PINKUS RAILWAY—AN EARLY PNEU- 
MATIC SCHEME. 


A. R. BELL. 


232.9 
2,908.8 


2,667.0 square feet; 
8.9 square feet; 


firebox, 
total, 


tubes, 
arch tubes, 


In the early days of railroad construction there were many 
attempts made to invent devices for propelling vehicles by 
mechanical means other than by steam locomotives. The at- 
mospheric system was tried in 1847 and continued in use for 
about a year. The reason for it being discarded was, of course, 
due to the trouble and expense of working. The initial. cost 
of equipment, however, was then claimed to be lower than 
ordinary rails with steam locomotives. 

The means of propulsion consisted of a cylindrical tube, 
three feet in diameter, in which an air-tight piston moved, 
arranged midway between and a little below the level of the 
rails. The tube was laid the full length of the railway and 
had a smooth internal surface, the sections having air-tight 
joints. A stationary steam engine was used to pump a par- 
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tial vacuum in the tube on one side of a piston, and the 
atmospheric pressure acting on the other side, pressed it 
forward and pulled the vehicle on the rails. As will be seen 
by the illustration the piston was not coupled direct to the 
passenger coach but to a trolley on the rails called a “dyna- 
mic traveler.” This trolley served the purpose of raising 
and reseating the air-tight covering to the conduit as the 


piston progressed. At distances of about five miles along the 
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Pinkus Pneumatic Railway in Operation, and Sectional View of the Cylinder —From an O]d Print. 


line, station valves were provided dividing the tube into sec- 


tions so that more than one vehicle could be propelled along — 


the same set of rails. For the purpose of checking the speed 


or stopping, an arrangement was devised for opening a valve 
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in the piston, thus partly or fully destroying the vacuum in 4 


front of it. 


The continuous valve along the opening of the © 
conduit was made of tarred felt, greased and rendered as 


flexible as possible in order to travel over the trolley wheels — 


easily and form an effective air-tight joint. 
* * * 


ot 


We mentioned in the September, 1906, issue of RAILWAY 


MACHINERY that the number of locomotives equipped with 
Schmidt superheaters was 1,150. This figure was the number 


Fig. 2. Side Elevation, Side Section and Plan of the Pinkus Pneumatic 
Railway.—From an Old Print. ; 


brought up to June, 1906. 
sion of this feature of improved locomotive boiler design it is 


of interest to know that under date of October 10 Mr, Schmidt — 


informs us that the number of locomotives equipped and in 


As an evidence of the rapid exten- 


the course of construction having the Schmidt superheater — 


has increased to 1,664. Fifty-one railroads are now using it, 
mostly in Continental Europe. 
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SUB-PRESS WORK AT THE SLOAN & CHACE 
SHOPS. 


The sub-press die is an old device dating back at least one 


and possibly two generations, and having its origin in watch’ 


and clock factories where its ability to perform blanking op- 
erations of the most delicate nature was early recognized and 
fully appreciated. That this tool, though familiar in the field 
just mentioned, has yet capabilities in other directions which 
have not hitherto been fully recognized, is the impression that 
must be strongly borne upon an appreciative mechanic who 
is acquainted with the work being done in the shops of the 
Sloan & Chace Manufacturing Co. of Newark, N. J: This firm 
has for many years built precision machinery for watch mak- 
ers, fine tool makers and others, whose work requires great 
accuracy. It was over thirty years ago that they brought out 
their first line of bench lathes; their line now comprises, be- 
sides the lathes and the numerous attachments used on them, 
automatic pinion cutters, automatic gear cutters, drilling and 
tapping machines, bench milling machines, and many other 
tools of a more highly specialized nature, especially used in 
watch and clock making. Small sub-press dies had been built 
more or less from the beginning, but within the past few 
years this part of the business has been developed until it 
equals in importance the building of machinery. 
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with its stripper and the die with its shedder may be ground 
off smooth and flush with each other, presenting to the eye 
the appearance of two solid plates of metal, the division be 
tween the fixed and spring supported members not being visi- 
ble if the fitting has been well done. 

With this construction in mind, the details of the punch and 
die shown in Fig. 3 will be readily understood. Similar let- 
ters in each case refer to similar parts, but only the members 
of the device actually working on the metal are here shown. 
The outline of the punching which is to be made will be un- 
derstood from the outline of the punch and its stripper, as 
shown in the plan view. There are two small holes, cc, and 
one larger hole, b, in the blank. For punching these small 
holes, in addition to the simple arrangement shown in Fig. 1, 
openings are necessary in the punch, and small piercing punch- 
es have to be placed within the aperture of the die, passing 
through holes in the shedder; the holes in the punch are con- 
tinued through the base of the sub-press so that the waste 
material drops through beneath the machine. The piercing 
punches in the upper member are held to die pad G@ by hold- 
ing screws g which draw these parts up into their tapered 
seats against the shoulders formed on them for the purpose.. 
The fitting at all the cutting edges is done with great accuracy. 
The punch J fits die K very closely; the shedder H is fitted to 
the die very closely; the stripper L is fitted to the punch, and 


Fig. 1. Examples of Sub-press Work. 


A section of a typical blanking sub-press of the common 
eylindrical type is shown in Fig. 2. It is doubtless familiar 
to most toolmakers, so will need but a few words of descrip- 
tion. To base B is screwed and dowelled the cylinder A lined 
with babbitt, as shown at OC, this lining being provided with 
ribs which engage corresponding grooves in plunger D which 
works up and down within the babbitt lining under the action 
of the ram of the press in which it is used. Nut U furnishes 
an adjustment for tightening the.babbitt lining to take up all 
slack due to wear, as fast as it is developed. The die is 
usually the upper member, while the punch is placed in the 
base. K is the die, screwed and dowelled to plunger D; accu- 
rately fitting the opening in this die is the shedder H, which 
is normally forced downward with its face flush with the face 
of the die by the action of spring M, which acts through the 
piston N and pins O. A similar construction is used in the 
bottom member. J is the punch, screwed and dowelled to the 
base. JL is the stripper, surrounding the punch and accurately 
fitting it, and held firmly at the upper extremity of its move- 
ment by the pressure of the springs Q; it is restrained with 
its face flush with that of the punch by the heads on stripper 
screws R. Thus it will be seen that the faces of the punch 
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Fig. 2. Construction of Typical Sub-press. 


small punches f are accurately aligned and closely sized to 
their corresponding openings in the face of main punch J. 
Disappearing pins are shown at h h; they are used to guide 
the strip of stock, and are pressed down by the descent of die 
K, returning under the action of their springs as the ram 
ascends. 

It will be understood of course that the sub-press is a com- 
plete unit, with punch and die and ram guiding surface always 
in place, so that no setting is necessary. The workman only 
needs to place the sub-press on the bed of the punch-press, in- 
sert the button on cap # in the holder provided for it in the 
face of the ram of the machine, and strap the base of the tool 
to the bed of the machine. He is then ready to commence 
work at once without any need for wasting time in matching 
up his dies, it only being necessary to adjust the length of 
the stroke to the proper amount. This is one of the advan- 
tages of the sub-press. Another of them will be immediately 
recognized upon considering the action of the parts on the strip 
metal from which the blank is punched. With the work in 
place, die K and with it small punches f descend, the latter 
passing through the stock until they almost meet the cor- 
responding cutting edges in the lower member. As soon 


182 


as shedder A strikes the stock its motion is arrested, and it 
remains behind until the blank is separated, being meanwhile 
powerfully pressed upon the work by spring M. As the stock, 
while being sheared, is pressed down around the blank, it 
carries with it stripper LZ which also, by the influence of 
springs Q, exerts a heavy pressure on the stock. The whole 
area of metal being thus firmly held between plane surfaces, 
there is no danger of buckling or distortion of the stock as 
would otherwise be likely. As the ram moves upward again 
the blank is still firmly held on the stationary top of punch J 
by the shedder H. The.stock, however, is carried upward 


diachinery, N. ¥, 


Fig. 8. Construction of Sub-press Punch and Die. 


with die K by stripper L, forcing the stock back over the 


punching again until the movement of the stripper is arrested 
by the heads of screws R, at the time when the face of the 
stock is flush with the top of the punching. The work is thus 
pushed back into the stock in the same position that it occu- 
pied before it was severed from it and in many materials 
when the work has been nicely done, it is difficult at a care- 
less glance to believe that anything has been done at all, both 
sides presenting a flush smooth surface where the parting oc- 
curred. 

This condition is taken advantage of oftentimes in clock 
manufacturing. Gear blanks, for instance, are : punched 
out from strips of metal and inserted back in their places 
again, minus, of course, the stock which has been punched 
out to form the arms and the hole for the “staff” or little 
shaft on which it is mounted. These strips, thus prepared, 
are then taken to machines where the staffs are inserted and 
fastened, it being much easier to handle the little wheels in 
this way than if they were severed and handled in bulk. A 
strip of stock thus treated is shown in the photograph repro- 
duced in Fig. 1, the second one from the right at the bottom 
of the group; five of the pieces are shown in place in the stock 
while three have been pushed out. Besides the advantages of 
permanent setting of the punch and die and the holding of 
‘the stock to prevent distortion, which allows very narrow 
‘bridges of material to be left between wide openings, the suit- 
‘ability of the device for delicate work such as the piercing 
of small holes in thick stock Will be appreciated by reference 
to Fig. 3. It will be noted that, no matter how small punches 
é and f may be, no portion of their projecting ends is at any 
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time left unsupported laterally by shedder H or by the work. 
The shedder, pressing down firmly on the work, supports the 
end of the punch at the point where the pressure is applied. 
It is thus possible to use a very much more slender punch for 
a given thickness of stock than can be used in any other way. 
In Fig. 1, where a number of samples of sub-press work are 
shown, the topmost piece with the rack teeth in it, which is — 
about 0.050 inch thick, has at its left hand end four 0.025 inch’ 
holes pierced through it. It will be seen that the thickness of 
the stock in this case is twice the diameter of the hole 
punched. Such a ratio has perhaps been undertaken with 
ordinary punches and dies, although the writer does not re- 
member ever having seen the ratio of 1.5 to 1 exceeded; and 
in that case the hole in the die was considerably larger than 
the hole in the punch with the result that the pierced hole 
was very much tapered, the scrap coming out in the form 
of a conical plug. In the die under discussion, however, no 
allowance of this kind is made, the hole in the die being a 
very close fit to the punch, with the result that the hole 
pierced in the blank is ag nearly a perfect one as could easily 
be obtained by any means short of reaming or grinding. 

Another advantage of the sub-press, dependent in part on 
the accuracy of alignment provided, and the corresponding 
accuracy in fitting which can be given to the cutting edges, 
is that the work is remarkably free from fins and burrs. A 
consideration of the action of the press will show that there 
is practically no chance for burrs to form in a piece even 
where they would in an ordinary blanking die. It is of course 
necessary for the die to descend until the punch has all but 
entered it, if clean work is to be produced. There appears to 
be a slight difference in the practice of different operators in 
this respect, although this difference in practice would be - 
expressed in the dimensions of only 0.002 or 0.003 inch, per- 
haps. Some of them adjust the stroke so that the die does 
not quite meet the punch. Others prefer to have them meet 
and even enter by an infinitesimal amount. 

Attention has already been called to two of the samples of 
work shown in Fig. 1. The small parts there illustrated are 


‘ within the ordinary range of the sub-press as used in this 


shop, but it is safe to say that there are many die-makers 
who consider themselves familiar with this tool who have 
yet to see dies built on this principle large enough to blank 
out such a piece as the largest one shown, which is quite 14 
inches square. Nor is this the limit possible. The writer 
saw here dies of this type being made for, heavy armature 
work, blanking out armature segments measuring possibly as 
high as 26 or 28 inches across extreme dimensions. The same 
advantages that obtain in the smaller presses, result from the 
use of the larger ones. There is a saving of time in setting 
up the tools; there is a possibility of punching small holes in 


Fig. 4. Three Forms of Sub-presses. 


thick stock or of leaving narrow bridges of metal between 
openings of considerable area; the dies, owing to their 
accurate and permanent alignment, may be fitted to each other 
much more closely, produce work that-:requires less finishing 
and comes more nearly to dimensions than can be done in 
any other way. At the same time, the construction effects. a 
great increase in -the life of the die, making it unnecessary 
to grind it anywhere nearly so often as would otherwise be 
the case. The only disadvantage that can be set off.against 
these advantages is the increased cost, and it appears to be 
conceded that even with this consideration the. balance is 
strongly in favor of the sub-press die. 
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Of course the larger sizes of these tools are not made in the 

familiar circular form illustrated in Fig. 2. Fig. 4 shows 

three different styles. The one at the rear has the sliding 


head guided by four vertical posts carefully ground and lapped . 


to fit cast iron bushings. This is the construction used on 
heavy work. At the left is shown one in which the plunger 
is rectangular in shape. This works in a bearing lined with 
babbitt the same as the cylindrical form shown at the right 
of the cut and outlined in Fig. 2, although the bearing is not 
adjustable. The cylindrical form is used for the smaller sizes. 

The making of a sub-press die requires all the skill of a 
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and such holes as may be called for in the blank are trans- 
ferred to die pad @: This is done by punches with outside 
diameters ground to fit the holes in the templet, and pro- 
vided with sharp points concentric with the outside. The 
pad after being thus prick-punched, is put on the faceplate, 
the slight punch marks are carefully indicated, and holes are 
carefully bored to a taper to fit the punches which are to be 
inserted in them. The punches are finished by grinding on 
centers after they are hardened. They are supported at. the 
shank by a male center, while the opposite end is temporarily 
ground to a point which revolves in a female center in the 


Wi 
LA 


Ne 
LLL LLL ES 


S SAS 
ORES 


 OMEELLELTY UTLEY A ELLUT LLL 
RESON RRR Ua 
KBR 
SECTION 3-23 
ax 


SECTION Y-Y 
Machinery, N.Y, 


Fig.5 Plan View and Section of Upper Member or Die of Sub-press shown in Fig. 7. 


first class toolmaker. The method pursued by some, at least, 
of the men who are engaged in this work at the factory men- 
tioned is about as follows: Taking the die shown in Fig. 3 as 
an example, the base B and cylinder A are machined and 
fitted together according to methods that would naturally be 
pursued by any good mechanic. The inner surface of the 
cylinder is grooved so that babbitt may be securely locked in 
place. Plunger D is then machined, and the outer surface 
ground and fluted with semi-circular grooves. 
are taken’ to have these grooves parallel with the axis of the 


plunger in both planes; if this is not done the die may be. 


given a slight twisting movement instead of the perfectly 
straight forward one that is required, since upon these grooves 
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Especial pains: 


other end of the grinder. The punch may thus be ground all 
over with the assurance that the pointed end is true with 
the exterior—a necessary provision as will appear later. 

It might be noted here that no draft is given to any of the 
cutting edges of these tools, since they do not enter each other, 
at least not to any appreciable extent, and since the stock in 
entering and leaving the cutting edges is positively moved, no 


- clearance is necessary and the die cuts practically the same 


kind of a blank at the end of its life that it did at its birth. 
Shedder H is fitted to die K and the holes for the punches are 
transferred to it in the same way as for the die pad, by means 
of carefully machined prick punches which fit the holes in the 
models, these-prick punch marks being afterward indicated 
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Fig. 6. Plan View and Section of Lower Member or Punch of Sub-press shown in Fig. Lie 


depends the angular location of the punch and die with rela- 
tion to each other. The plunger is now inserted within the 
cylinder and, with proper precaution, the space between them 
is filled with babbitt which flows into the grooves in the cylin- 
der and those in the plunger as well, locking with one and 
guiding the other. After being cooled, the plunger is pumped 
up and down to insure a perfect bearing and the nut U is 
screwed down until all slack is taken up. Die K is now made 
to accurately fit. the templet or model furnished the toolmak- 
er as a sample. After it has been completed, it is hardened 
and fastened in place. Then the model is inserted within it, 


to run true on the faceplate. The punch is now worked out a 
very slight amount larger in all its outlines than the die. 
The model is laid upon it, the holes transferred to it as in the 
case of the other parts, these holes being then indicated and 
bored out, but not ground in this case, being left three or four 
thousandths smaller in diameter than finished size. The 
punch is fastened in place in the base, lining up as nearly as 
possible with the die. The ram is forced downward in a 
screw press until the punch enters the die very slightly, cut- 
ting a thin chip from its sides to bring them to the shape 


‘required. The punch is then worked down to this point all 
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around and again entered in the die a short distance further, 
the operation being repeated until the two parts fit perfectly. 

In finishing the holes in the punch, after the hardening 
process plugs are driven in each of them as shown in Fig. 8. 
The punches f still with*their ends pointed concentric with 
their outside surfaces, are fastened in position in the upper 
member, and the ram is brought down until these punches 
mark slight centers in the top of the brass plugs, when the 
ram is again raised and the: punch J removed. The punch is 
then strapped to the faceplate and each of the small plugs is 


Fig. '7. A Good Example of Sub-press Construction. 


in turn indicated from the prick punch marks, when it is 
removed and the hole is ground to size with a steel lap 
charged with diamond dust in an internal grinding fixture. 
The stripper is fitted to the punch in the usual manner. With 
the parts thus made and fitted great accuracy is obtainable. 
A die of the four-posted type is detailed in Figs. 5 and 6, 
Fig. 6 showing the lower member or punch while Fig. 5 shows 
the upper member or die. This sub-press is used in making 
the piece with rack teeth shown in the upper right-hand cor- 
ner of Fig. 1. A slightly different method of procedure is 
‘followed in this case than with the sub-press just described. 
The punch and die are finished before the upper and lower 
members are lined up with each other. When the time comes 
for doing this the punch is entered in the die, the two parts 
being parallel with each other as to their faces, when bush- 
ings A are slipped over the posts until they rest in the bottom 
of the cast counterbores in die holder D, Fig. 5. This coun- 
terbored space has had packets gouged out in the sides for 
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Fig. 8. Plug for Centering 


Fig. 9. Action of Badly-fitting 
Holes for Grinding. 


Punch and Die. 

the babbitt to flow into and lock with. The grooves shown 
in the posts in Fig. 4, are not yet cut in Fig. 6, they 
being still smooth and true as the grinding left them. The 
space C being poured full of babbitt and allowed to cool, the 
punch and die are permanently aligned with each other with- 
out possibility of shifting. The posts are then removed and 
the spiral grooves for oil distribution are cut in them, 

One of the noticeable points about this die, as shown in 
Fig. 6, although the work is so closely fitted in the tool 
itself that the eye is scarcely able to distinguish the con- 
struction, is the fact that- the section of the cutting edge 
which shears out the rack teeth is built up of small segments, 
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each containing two teeth only, these segments being dove- 
tailed into the larger piece, K,. Each of these small pieces, 
K;, is secured by two dowels which pass through from side to 
side of K,, locking the parts firmly together. This costly and 
difficult construction was necessitated by the demand for 
accuracy in the spacing of the teeth. With the sectional con- 
struction shown the parts are not affected sensibly in the 
hardening. That piece K,; may not be warped out of shape; 
it is ground to size in all its surfaces, top, bottom, sides and 
even in the dove-tail, so that when completed its plane sur- 
faces are straight and parallel. The dovetails of the die 
sections K, are next machined to fit this and inserted, being 
then spaced the proper distance apart. The holes in K, are 
then continued through pieces K,, which are taken out and 
hardened, and returned to be dowelled in place. It will be 
seen that this die is constructed on the sectional plan through- 
out. This makes it possible to finish on the surface grinder 
most of the cutting edges. Troubles due to distortion in hard- 
ening are thus entirely avoided. The proper end measure- 
ments between vital points in the model are also preserved 
by leaving a slight amount of stock where two sections of the . 
die come together, the parts being ground away at this point 
until the proper dimensions are obtained. 

In the few cases where the grinding wheel will not finish 
the cutting surface, great use is made of diamond laps, these 
being in the form of steel sections of proper contour to fit 
the part of the die they are working in, these steel pieces 
being charged with diamond dust and reciprocated vertically 
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Fig.10. Shaving Die with “Nest” for Locating ee Work. 


in filing machines, of which a large number are used in this 
shop. The little dove-tail in which part. K, is inserted, for 
instance, was finished in this way. The back of the dovetail 
is perpendicular but the two sides slope somewhat from the. 
vertical forming a wedge-shaped opening enlarged toward the 
rear. Section K, is then driven in from the rear, finished off, 
and ground with its front face flush with the rest of the die. 
In Fig. 7, which shows this sub-press, this little section has 
not yet been finished off, so that it is seen to project above 
the remaining part of the die. 

This is the first operation or the blanking punch and die. 
The pieces produced are afterward subjected to the action of 
a shaving die, the original blanks being left with 0.002 or 
0.003 stock for this purpose which is trimmed off in the final 
operation. The punch for this first or blanking die has the 
rack section subdivided into four parts only, which are 
matched up carefully with the sectional die just described. 
In the shaving die, however, this punch is built in sectional 
form as described above for the blanking die, so that great 
refinement in measurements is secured. 
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The sub-press just described is that shown at the back of 
Fig. 4 and opened up in Fig. 7. Its action is exactly identical 
with the smaller one just described; it has all its advantages 
and presents the same deceptive appearance of perfectly homo- 
geneous surfaces in the punch and die when it is completed. 
In the 
been slacked up in order to show the outlines of the cutting 
edges, but this is not the normal condition. 

A feature of the shavdng die system, to which reference 
has been made, is the use of a “nest” to locate the work. In 
this trimming operation the punch is in the upper member 
and the die in the lower one. On the surface of the die, of 
which an example is shown in Fig. 10, are placed steel guid- 
ing plates, U, and U., which form the nest referred to. They 
have their edges shaped to the outline of the piece to be 
operated upon and they are pressed inward by flat springs W 
at the outer edge, being allowed a slight lateral movement 
although retained from sidewise displacement by shoulder 
screws V. The holes through which these screws pass are 
slotted to permit this; the end of the slot limits the inward 
movement of the plate. As shown in the enlarged views, Figs. 


“Nest” with Work 
in Place. , 


Fig. 11. Fig.12. Work being Trimmed 


in Shaving Die. 


11 and 12, the inner edges of these plates are bevelled backward 
so as to form a recess in which the work may be located. 
The descent of the punch forces the plates out, which, as 
they are displaced, still guide the work so that it is properly 
centered over the die. These beveled edges of the plates 
have the further advantage of curling the chip out of the way 
where it does not clog the tool and may be easily cleaned off. 
The shedder coming up from below and removing the work, 
closes the lower opening effectively so that the whole device 
is chip tight. ys 

Even greater accuracy is advisable in the fitting of the 
punch and die in this shaving sub-press than is necessary in 
that used for blanking only, if it is desired to produce clean 
work free from burrs. The necessity for this will be appre- 
ciated upon examining Fig. 9, which shows in magnified 
form the action of the cutting edges. If the punch J does 
not match up closely with the edge of die K, the stock is 
bent upward leaving a sharp burr, while the punch impresses 
the outline of its cutting edge on the top surface of the blank. 

Mr. Haney, the general manager of the Sloan & Chace Mfg. 
‘Co., has ambitions for this branch of the firm’s product which 
are by no means modest. It is his aim to build the greater 
part of the dies made in this country for purely manufactur- 
ing purposes. The idea of having the tool work of a manu- 
facturing firm done by an outside party has a number of com- 
mendable features about it. Suppose a new concern is about 
to enter in business as a manufacturer of typewriters. There 
has to be an enormous initial expense for tools and, as a part 
of it, the buying of a great many costly machines, the estab- 
lishment of a large toolmaking department, together , with 
the hiring and organization of an efficient toolmaking force— 
an exceedingly difficult undertaking. In general it entails an 
amount of worry and expense which can only be appreciated 


by those who have been unfortunate enough to have actually © 


met these conditions. Where it is not necessary to have a 
larger toolroom equipment and organization than is required 
for keeping tools in repair and for making occasional addi- 
tions to the line as slight changes are made, a large part of 
the time, expense, and worry might be avoided. This is 
where the independent toolmaking firm has its strong hold. 
Filling orders for a great number of different concerns, they 
can have a nearly constant volume of business, a constantly 
used equipment of fine machinery, and an efficient corps of 
diemakers, working under the assurance that their jobs are 
permanent ones; this would not be the case were they work- 
ing for a new firm just starting in business, who then require 
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many more men in making these tools than they will to keep 
them in repair and make occasional changes. 

It is evident that manufacturers have begun to look at the 
matter in this light, for the firm of which we are speaking 
has more of this work on hand at the present time than it 
can attend to, some of their contracts being of a size that is 
startling both as to the number of tools and their money 
value. The only factor which hinders a rapid growth of this 
business to many times its present size is the fact that it 
has so far been exceedingly difficult to get men who are capa- 
ble of doing the work that is required of them. Almost all 
of the workmen have learned the business in this shop, some 
of them having been there for many years. Of the many 
who have come in response to advertisements and in the or- 
dinary course of their wanderings, only a few have been 
found who are able to meet the demands made upon them. 
The firm is preparing in the near future to institute an ap- 
prenticeship system with the hope of educating bright boys 
to be capable and efficient diemakers. 


* * * 


STRAIGHTENING RACKS MADE FROM COLD 
ROLLED STEEL. 


The phenomenon of skin tension in cold rolled steel is one 
with which all shop men are familiar. This process of work- 
ing the steel develops permanent stresses in the outer portion 
of the metal, and if this outer portion is taken off on one 
side of a square bar, for instance, the stresses in the opposite 
and untouched side will be sufficient to draw the stock into 
an are of a circle. This condition is met with in cutting 
racks in square cold-rolled stock, a practice in common use 
at the present time, since it avoids the necessity for planing 
the four sides of the work as would have to be done if ma- 
chinery steel were used. After the teeth are cut in these 
racks, they are so distorted that drastic treatment has to be 
applied to bring them back to a condition in which they are 
fit for use. 


FRONT VIEW Machinery, N.Y, 
Fig.1. Straightening Cold-rolled Racks in the Milling Machine. 


Fig. 1 shows the principle of a device for this purpose 
which has been used for some time by the R. K. Le Blond 
Machine Tool Co., Cincinnati, Ohio. 

A plain miller, which stands near the rack cutter, is made 
use of. An arbor is mounted in the spindle, carrying, ordi- 
narily, three gears, A, B, C, of the pitches most commonly used. 
On the table is clamped a channel casting D, which is provid- 
ed with four slots in each side, in which may be placed the 
rollers H, which are made of about the dimensions shown. The 
use of the device will be readily apparent. The rolls are 
dropped into place at such a distance apart as best suits the 
work in hand, and are brought in line with the proper gear 
on the arbor, which is then located centrally between the two 
rollers. The rack is now fed in between the rollers and the 
gear, and the table is brought up until pressure enough is ex- 
erted on the rack to straighten it. The spindle is revolved 
slowly and the rack feeds through and is bent back into shape 
again by the pressure between the rolls and the pinion. The 
gears A, B and OC are so proportioned that they bear on the 
tops of their teeth as well as on their sides. This prevents 
stretching the racks when in mesh with the gears. Were this 
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not so, the wedging action of the gear teeth, under heavy 
pressure, would spread the rack teeth and increase the pitch, 
lengthening the rack to some degree at least. 

While this arrangement worked ‘well on small racks, when 
it came to the heavier ones the straightening imposed a strain 
of several, tons on the spindle, and it took about 3 horsepower 
to drive the wark through the rolls. This was too severe 
service to give the miller, and a special machine was there- 
fore designed, working on the same principle but better 
adapted for its intended use. The machine consists essen- 
tially of a bed A (mounted on suitable legs of ordinary pat- 
tern) to which is cast the bracket B carrying the main spindle 
C of the machine; the bracket in, its design resembles the 
column of a Stiles pattern punch press. At D is a block 
adjustable for the desired height through hand wheel H 
and the attached gear train / G and elevating screws H. 
These elevating screws run in nuts seated in counterbores in 
the bed of the machine. Pulleys J J, driven in opposite direc- 
tions by open and crossed belts at suitable speed for the work 
being done, run loosely on shaft K; either of them, however, 
may be clutched to the shaft by moving handle L to the right 
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ENDURANCE RECORD OF TAPS. 


In a comment on the endurance record for taps which ap- 
peared in the November issue, Samuel Hall’s Sons, New 
York, say that they have an average of a %-inch tap tapping 
10,400 nuts %-inch thick; and a l-inch tap tapping 9,300 nuts 
l-inch thick. 

William H. Haskell Mfg. Co., Pawtucket, R. I., say: “We 
do not think that the number of holes tapped as mentioned 
by your correspondent is exceptional, as we should consider, 
that unless a tap of the size mentioned tapped a considerably 
larger number of holes than is mentioned by you, that the 


_tap was faulty. We know that our taps tap more than 10,000 


holes, but how many more, we cannot tell.” 

The Boston Bolt Co., Boston, Mass., say they would not 
consider that these taps did any specially large amount of 
work inasmuch as 10,000 holes in cast iron is not much work 
for a tap to do. Their explanation is that under favorable 
conditions a tap should tap at least 25,000 nuts of wrought 
iron, and they imply that the same tap should be good for a 
greater number of holes in cast iron than in ‘wrought iron. 
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REAR ELEVATION OF MACHINE WITH VERTICAL 
* SECTION THROUGH WORM SHAFT 


Fig. 2. Machine for Straightening Cold-rolled Steel Racks. 


or left, as may be desired. This handle operates an internal 
clutch similar in construction to the well-known device used 
on the double back gears of the Le Blond milling machine. 
To shaft K is keyed a worm, which in turn drives worm 
wheel O and through it spindle C: On the end of the spindle 
may be mounted any one of the gears P, which are made in 
pitches ranging from 5 to 14 to agree with the rack which 
‘is to be straightened. Rollers Q, which furnish a support for 
the rack, revolve in seats’ in block D in a manner exactly 
similar to the device illustrated in Fig.1. As in the previous 
case four different slots are provided so that the distance 
between the rolls may be varied to suit the stiffness of the 
rack being straightened. The operator stands at the right of 
the machine in Fig. 2 with. his hand on the controlling lever 
Z and runs the rack back and forth, bringing up the rolls 
meanwhile with the handwheel # until the rack has been 
straightened. The handwheel is graduated in thousandths of 
an inch to allow the wheel to be brought to the same point 
each time when running through a lot of similar racks. The 


details of this device, which are very well worked out, can’ 


easily be gathered from a study of the drawings, which are 
shown in Fig. 2 complete in every respect save that the dimen- 
sions are omitted. 
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“The number of holes we could tap probably depends upom 
the quality of the stock, on the temper of the tap, and also. 
how much stock the tap has to remove. We should not be” 
surprised if under some conditions a l-inch tap would tap» 
40,000 nuts. We have no exact data to which we can refer 
but certainly if a tap did not tap 10,000 pieces we would. 
consider it inferior.” : : 

The Garland Nut & Rivet Co., Pittsburg, Pa., say that in: 
tapping iron and steel nuts they could not approach the rec- 
ord made by Mr. Sallow’s taps. 

The Graham Nut Co., Pittsburg, Pa., say the tapping of 
nuts is largely regulated by the speed of the tap and conse- 
quently the tap sometimes suffers on that account. They 
consider about 5,000 inches a good average for nut taps. 
This would be equal to about two-thirds the record made by 
Mr. Sallow’s taps. 


* ok OO : 


The excellence of the design of the sister ships Lusitania 
and Mauretania of the Cunard Steamship Co. is made pub- 
licly evident from the fact that the company has _ been: 
awarded a grand prize for these models at the Milan Exposi- 
tion. -The prize awarded extended also to other models of the: 
company’s well-known steamers. 
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ADJUSTABLE FORMER FOR BEVEL GEAR 
PLANING. — 
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It is a well-known fact that in order to correctly plane the 
. teeth of @ bevel gear the cutting ‘point of the tool should 
work toward the apex of the pitch cone. Bevel gear planers 
are built on this principle, the tool rest slide being hinged at 
one end in the apex of the pitch cone of the gear being cut 
(or at least arranged so that the tool will travel toward that 
point), the other end being supported on a former which 
determines the shape of the tooth. This principle is illus- 
trated in Fig. 1. A convenient method of cutting ordinary 
bevel gears by the use of a comparatively small number of 
formers is described in the following paragraphs. 


Machinery, N-¥. 
par The Principle of the Bevel Gear Planer. 

Bearing in mind the fact that to a given circle there corre- 
sponds one and only one shape of involute, one can readily 
see by referring to Fig. 2 that a pair of formers, one for the 
upper and one for the lower side of the tooth, would serve for 
all gears if they could be set at any desired distance, H, from 
the apex of the pitch cone. If the shape of the former is the 
same as that of a gear tooth whose pitch radius is R, it will 
be suitable for cutting the bevel gear indicated by a full sec- 
tion, as the curvature of the gear tooth will be reduced from 
the curvature of the former in the same proportion as RF is to 
r; but a bevel gear of any other pitch cone angle and number 
of teeth, for instance the one shown in part only, having a 
pitch cone angle A,, can be cut with the same former, if only 
this former be set in the new pitch cone at such a distance, 
H,, from the apex that the new pitch radius, R, is the same 
that it was before. The number of teeth in either of the gears 
is immaterial so long as the templet is long enough. A long 
tooth will use the whole of the templet from q to b, as shown 
in Fig. 1, while a shorter tooth, such as that represented as 
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Fig. 2. Planing Gears of Different Angles with the same Former. 


being cut, will only use as much of the former as is indicated. 

As stated, it would be possible for one former to cover the 
whole range of pitch cone angles A, but since on any given 
machine, distance H has but a limited variation, this necessi- 
tates a series of formers in order to include all the gears 
capable of being cut on the machine. Suppose we have a 
machine on which a former can be set between 30 and 45 
inches from the apex. Let H and H, in Fig. 2 represent these 
two extremes of distance, respectively. It is apparent from 


R ’ 
this diagram that —=tan A. If 2 inches is the smallest value 
H ; 
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for R to be used on this machine we can,. by using it in the 
above formula with different values of H between 30 and 45, 
obtain the corresponding values of A which, when laid out on 


.the diagram, Fig. 4, will be represented by the curve cd. This 


diagram has, however, been extended, giving a minimum value 
to H of 20 inches and a maximum value of 55 inches, 
In a similar way all the other curves are found, the 
values of R for each succeeding one being chosen so that 
each curve intersects the 45-inch line at about the same value 
for the pitch angle that the preceding curve intersects the 
30-inch line, thus always covering the field between 30 inches. 
and 45 inches, the assumed limits of the machine. 

Take, for example, a bevel gear with a pitch angle of 
30 degrees; according to the diagram the 21-inch former, or a 
former made for a radius, R—=21 inches, is the one to be 
used, and the reading of the diagram shows that it should 
be set about 3614 inches from the apex. If the machine al- 
lows a shorter or longer adjustment of the former than that 
assumed above, the 311%4+inch former at about 54 inches or the 
14-inch former at 2414 inches from the apex would give the 


Fig. 3. Gear Planer Arranged with Adjustable Former. 


same tooth form. When the pitch radius of the former ex- 
ceeds 200 inches the involute for any ordinary pitch of tooth 
is practically a straight line, and a former laid out accord- 
ingly may be set at any distance from the apex. 

In the above remarks involute formers only have been con- 
sidered. Owing to the fact that the cycloidal curves vary not 
only with the pitch radius, but with the pitch as well, and 
consequently -with the number of teeth in the gear, a simple 
diagram as shown above cannot be obtained for cycloidal 
formers. ! 

Fig. 3 shows a tool slide and its controlling mechanism on 
a Gleason gear planer. At A is the apex of the pitch cone of 
the gear, the point toward which the tool B always travels. 
C is the reciprocating slide on which the tool is mounted. At 
D is the block carrying jthe former roller which follows the 
outline of former E; F is the support for the former. Both F 
and D are readily adjustable between the limits, in this ma- 
chine, of 30 and 45 inches, as explained above. Cpounterbalance 
H supports a post and short track on which runs roller G@ 
attached to the support for the cuiter slide. This serves to 
take a large part of the weight of the mechanism off of the 


former, thus making the guided parts more sensitive and 


easily handled. : 

[The scheme described above by our contributor allows the 
use of a smaller number of formers than would otherwise be 
necessary and practically makes allowance for the errors that 
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would be introduced in cutting, in the usual way, a gear 
whose pitch angle was about half-way between those of the 
two nearest formers. So far as,we know, however, the make 
of planer to which this idea may be applied is not built at the 
present time in such a way that the distance from the former 
to the apex.is adjustable. The machine shown in Fig. 3, on 
which the idea worked very nicely, is evidently of an old 
design. In the later machines, as we understand the matter, 
dimension H in Fig. 2 is constant for any given machine, and 
the formers are made ta fit this dimension, being cut in a 
generating machine by a milling cutter, on a spindle which 
is pivoted to swing about the.apex of the pitch cone in the 
same way that the tool slide does.—EDITor. | 
* * * 


Aluminum may within the near future enter into serious 
competition with copper for the transmission of electricity for 
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THE WORLD’S SUPPLY OF IRON ORE. 

Some time ago a prominent Scandinavian metallurgist pre- 
dicted a famine in iron ore in about 100 years’ time. In the 
United States this famine was to occur within thirty or forty 
years at the present rate of consumption. This, however, was 
not founded on a basis of the consideration of all the facts in 
the case. There is in existence a great amount of iron ores at 
the present time not considered worth using, because of their 
impurities. In the future, however, if the supply of the purer 
iron ore now used should prove to become less abundant, it is 
safe to predict that these ores will be largely used to make up 
the world’s supply. This is true no less of America than of 
Europe. A number of mines were closed thirty or forty years 
ago in England because cheaper and better iron ore cut them 
out of the market, but when this supply of cheaper and better 
ore will be exhausted, the old mines will most certainly be 
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Fig. 4. Diagram for Selecting Formers. 


lighting, traction and power purposes. While the electrical 
conductiyity of aluminum is only 63 per cent of that of cop- 
per, the specific gravity of the metal is less than one-third 
of that of copper, and thus conducting wires of aluminum, 
although of larger sectional area than those of copper with 
equal conductivity, will still be less than one-half the weight 
of the latter. It follows, therefore, that even if the price of 
aluminum were double that of copper, which it is not, a bare 
conductor made of aluminum would still be somewhat cheaper 
than the copper conductor. With insulated conductors there 
will be some difference owing to the additional insulation 
material made necessary by the larger area to be covered. 
—Practical Engineer. : 


reopened. An English metallurgist claims that three counties 
in England would supply that country at the present rate of 
consumption with ore for 200 years, and that considering all 
the iron ore possible to be used, Great Britain would have 
enough to last for 1,000 years without importation, provided 
that the consumption would not rise above the present rate. 
Probably similar statements would be true of the United 
States, and it is in all likelihood too early to commence to con- 
template what to do when the world’s supply of iron is ex- 
hausted. Methods are constantly being perfected for cheaper 
ore reduction, and while the quality of ore which will be used 
in the future may be poorer, the price of iron itself need not 
necessarily rise to any great extent. 
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DRILL JIGS.—2. 


BE, R. MARKHAM. 


Holding Devices—It is necessary to hold the work solidly 
in the jig without any chance of its changing location. 
Should the location change after one or more holes are drilled, 
and before all are drilled, it would cause a variation that 
would in all probability spoil the piece of work. When but 
a few pieces are to be drilled with a jig it is not generally 
considered advisable to make jigs with fastening devices, the 
work being held in place with a clamp, as shown in Fig. 7. 
In order to do away with any possibility of change of loca- 


Fig. & Machinery, N.Y. 


Means for Holding Work in Drill Jigs. 


tion, a pin is forced through the jig hole and the hole in the 
work after drilling the first hole. If many holes are to be 
drilled in a piece it is advisable to have two pins. After 
drilling a hole in one end of the piece, force in a pin, then 
drill a hole in the opposite end, and place a pin in this hole, 
as shown in Fig. 8. The pins in opposite ends of the piece 
will prevent its slipping when the rest of the holes are drilled. 
Many different forms of fastening devices are provided, the 
design depending on the class of work. One of the most posi- 
tive methods consists of a screw which passes through a 
stud or some elevation on the jig, and presses against the 
work, forcing it against the locating points, or stops, as they 
are called. The screw may have a knurled head, as shown 


Work | fifi 


Fig. 9 


Fig. 10 
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Fig. 12 


Means for Clamping Work in Drill Jigs. 


in Fig. 9, or a thumbscrew may be used, Fig. 10. Some- 
times it is necessary to exert greater pressure than can be 
applied by means of a screw of the ordinary form. Then, it 
is possible to make a screw with a round head, drill a hole 
through it, and through this hole pass a piece of wire as 
shown in Fig. 11. By this screw sufficient pressure can be 
applied. When it is necessary to exert a greater amount of 
power than would be possible by the use of a pin of the 
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length shown in Fig. 11, one may be used that will slide 
freely in a hole in the head of the screw. A ball placed on 
each end prevents its falling out. By getting the full length 
of the pin on one side of the screwhead as shown in Fig. 12, 
a much greater amount of power is obtained. At times the 
stud which supports the screw may interfere with the placing 
of the work in, or the removal of the work- from the jig, or it 
might be necessary to turn the screw for a considerable \dis- 
tance each time the work was placed in or taken out of the 
jig. In such cases a stud could be provided that could be 
removed from the jig when the screw was relieved of its ten- 
sion against the piece of work. Such a stud is shown in 
Hige Le: , 

The more common method of fastening work is by means 
of a cam of suitable form. Cams of the ordinary design 
are not as powerful as the screw, but they have the advantage 
of being more quickly operated, and in the case of light work 
where but little strength is required, they answer the pur- 


i 
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Fig. 13. Clamp Screw Mounted in Removable Stud. 


pose much better. The designer should bear in mind that a 
few seconds’ time saved on each piece of work amounts to 
a large saving in a day when a number of hundred pieces are 
placed in and taken out of a jig. And in these days of compe- 
tition every means of saving time consistent with quality of 
work should be considered. When the work bears against 
two points—one on the side and one on the end—the cam 
should be designed so that its travel against the work will 
force it against both, rather than away from one. Fig. -14 
shows a piece of work held by a cam which, by means of the 
handle, forces the work inward and in the direction of the 
arrow, thus holding it against the locating pins aa and the 
end stop 6. In order to get as much pressure as possible with 
a cam, it is necessary to have the portion that bears against 
the work when it is against the locating surfaces nearly con- 
centric with the screw hole. This being the case, it is obvious 
that the pieces must be very nearly of one size, while in the 
case of a screw binder any amount of variation may be taken 
care of. Thus it will be seen that a screw may be used where 
a cam would not answer. However, it is advisable to use a 
cam. in preference to a screw when possible, but at times the 
piece of work may be subjected to repeated jars which would 
tend to turn a cam, thus loosening the work. In such cases 
a screw is preferable. If a cam would be in the way when 
putting in or taking out work, it may be made removable as 


| Fig. 15 
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Cam Clamp for Drill Jigs. 


shown in Fig. 15. At times a tapered piece of steel in the 
form of a wedge may be used to hold work, as shown in 
Fig. 16. 

When many pieces are to be drilled in a jig made in the 
simple form shown in Fig. 17, the drill wears the walls of the 
holes, enlarging them sufficiently to render accuracy out of 
the question. Where jigs are to be used’ enough to cause 
this condition, the stock around the walls of the hole may be 
hardened, if the jig is made from a steel that will harden. 
If made from machinery steel, the stock may be casehardened 
sufficiently to drill a large number of pieces without the walls 
wearing appreciably. This, however, would not answer when 
accuracy is essential, as the process of hardening would have 
a tendency to change the location of the holes. 

When the jig is to be used for permanent equipment, or 
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where many holes are to be drilled, it is customary to pro- 
vide bushings—guides—made of tool steel and. hardened. 
These are ground to size after hardening, and being concen- 
tric, may be replaced, when worn, by new ones of the proper 
size. It is the common practice to make bushings for drill 
jigs on the same general lines as shown in Fig. 18, the upper 
end being rounded to allow the drill to enter the hole readily. 
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Fig.16. Wedge Acting as Clamp in Drill Jig. 


A head is provided, resting on the surface of the jig; the por- 
tion that enters the hole in the jig is straight, and is ground 
to a size that insures its remaining securely in place when in 
use. 

If the hole is sufficiently large to admit a grinding wheel, 
it is ground to size after hardening. In such cases it is, of 
course, necessary, to leave the hole a trifle small—0.004 inch— 
until it is ground. If the hole is not large enough to allow 
of grinding, or if there is no means at hand for internal 
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Fig.17. Simple Form of Drill Jig without Bushings. 


grinding, the hole may be lapped to size by means of a cop- 
per lap, using emery or other abrasive material, mixed with 
oil. When the hole is to be lapped rather than ground, leave 
a smaller amount of stock to be removed by the operation, 
say 0.001 inch or 0.0015 inch. After grinding or lapping the 
hole to size, place the bushing on a mandrel and grind the 
outside until it is a pressing fit in the hole. While on the 
mandrel be sure to grind the under portion of the head, a, 
Fig. 18, to insure its being true with the body. Before start- 
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Fig. 19 
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Fig. 18 


Bushings for Drill Jigs. 


ing to grind the outside of the bushing, test the mandrel for 
truth. This should be done after placing the bushing on it 
rather than before. 

It is the custom in some shops to make the outer portion of 
bushings tapered, as shown in Fig. 19. Unless there is a 
sufficient reason for so doing, this is to be avoided, as the 
operation of making a tapered hole, unless it is bored on the 
taper with an inside turning tool, is not likely to produce a 
hole, the axis of which is at the desired angle to the surface 
of the jig. The outer portion of the bushing can easily be 
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ground to the desired taper, but there is the liability of a 
particle of dust getting in the hole when placing the bushing 
in the jig. A tapered bushing, in order to get the proper 


“taper, necessarily costs a great deal more than a straight one, 


and cannot answer the purpose any better, and probably not 
as well. 

f * oo * 
THE AUTOMOBILE SALESMAN AND HIS GOODS. 


A, P. PRESS. 


I send you a little yeast to lighten up the heavy matter; 
not that it is indigestible, but even a mechanic has more 
“wheels” than he can digest, sometimes. I am well aware that 
this is out of your line, and if you wish to throw it back on 
me, do not be afraid to do so; there will be no hard feelings. 

You will remember I wrote you a year or two ago about the 
automobile (steam) salesman, and his expanding valve that - 
kept the steam on the engine at any desired pressure, regard- 
less of what the boiler might indicate, and also about his 
dividing line in the center of the boiler, so that if one-half 
burned out, you had the other half to come home on. I came 
across him again the other day; he was seated in a good-look- 
ing car of a well-known make; in the midst of an admiring 
crowd to whom he was extolling the virtues of the “auto.” 

“You see, boys, it is like this. This car ain’t a circumstance 
to some of the new ones we are putting out, and while I ain’t 


“Our new model for 1908 is fitted with a chuck on the end of the engine 
shaft with lathe and milling attachment.” 


allowed to say much about it, I will say this: Our new 
model for 1908 is fitted with a chuck on the end of the engine 
shaft with lathe and mill attachment, so that no matter what 
happens, all you have to do is to put the drill in the same and 
make your own repairs, wherever you may be. Oh! I forgot 
to tell you; there is a vise, too, on the end of the tonneau. 
You see it makes you absolutely independent of any garage 
or machine shop. Then, the hydraulic cushions are new 


. things——” ‘ 


“Pneumatic, you mean, don’t you?” 

“No! No! I mean hydraulic. Hach cushion is made water- 
tight and pumped up full..It makes the nicest seat you ever 
saw in your life. Then, it is connected with the cooling sys- 
tem from the radiator, so it keeps the seat cool in summer 
and warm in winter. I tell you what; it is great. 
is another one; we ain’t saying much about it yet; it is for 
use out on the western prairies. It is fitted up with a corn- 
shelling and bobbin-winding attachment. There is one farmer 
boy who has half paid for his, going around to houses and 
winding up bobbins at five cents per spool. ; 

“One of the ‘freaks’ that we built on a special order is for 
a chicken fancier, who wanted to get clear of using gasoline. 
There is a large coop placed on the rear of the tonneau to hold 


- about one hundred hens, and then every spoke in the wheel 


Then, there — 
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is hollow. These are connected with a trap nest in the coop, 
so that the eggs run down through the hub and out into the 
spokes, just the same as that well-known ‘perpetual motion’ 
machine you have all heard about. The momentum of the 
_ eggs rolling out into the spokes keeps the thing going at a fair 
rate of speed.” 

“Yes,” said one of the bystanders, “but what becomes of the 
eggs?” 

“Catches them in a basket down at the bottom, and by the 
time he gets to town he has enough to pay for the automo- 
bile,’ said the salesman, as he slipped in his high gear and 
chugged away. Si eh ae 


TABLET COMMEMORATING THE LOCATION OF 
THE HIDE AND LEATHER TRADES 
IN NEW YORK CITY. 


The accompanying cut shows the bronze tablet mentioned 
in the business items for November, which was unveiled in 
New York October 27 in commemoration of the location of 
the hide and leather trades. This part of the city, known as 


the “Old Swamp,” has been the home of the hide and leather. 


trades for over a century. The site chosen for the tablet is 
the wall of the Schieren Building at the corner of Cliff and 
Ferry Sts., directly east of the Post Office. In the early days 
this locality was the site of numerous tanneries, these being 
the foundation of the present hide and leather industry in 
New York, and the industry still clings to this part of the 


ERECTED 1905. 
THIS SITE-A PART OF THE 


FORMERLY: THE NORTHERNMOST BOUNDARY aes CITY, 
AND LARGELY DEVOTED TO TANNERIES. HAS: a OCCUPIED, 
FOR MORE THAN A CENTURY; BY THE 
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IN EXCAVATING FOR THIS BUILDING OLD TAN VATS WERE FOUND |IN- A GOO 
(OF PRESERVATION: CONTAINING: TAN BARK OVER ONE HUNDRED: YEARS: OLDe 


Bronze Tablet in the Wail of the Schieren Building, New York. 


city, although the tanneries and the malodorous swamp have 
long since disappeared. ‘The bronze tablet calls attention to 
the former existence of the tanneries on the site, stating that 
in excavating for the foundation of the building old tan vats 
were found in a good state of preservation containing tan-bark 
over one hundred years old. The tablet was unveiled in the 
presence of several hundred men connected with the hide and 
leather trades of New York and vicinity, and a luncheon was 
afterward served in the Schieren Building. An article on 
the Schieren Building and the manufacture of belting as con- 
ducted in the Schieren factory, was published in the May, 
1906, issue. Ag ees 


It has become a custom with a great number of people to 
make an estimate of a country’s prosperity from the amount 
of that country’s exports. The fallacy of making an estimate 
of the prosperity of a country on such a ground is most 
easily apprehended if we compare the per capita exports of 
some European countries with the per capita exports of our 
own. There is no doubt whatever but that the general pros- 
perity of the United States far exceeds the general prosperity 
of any European country, still the per capita exports of Ger- 
Many and France have, at least up to the end of the last 
fiscal year, been both larger than-the per capita exports of 
the United States. The per capita exports of the United 
Kingdoms are.nearly twice as large, the per capita exports 
of Switzerland two and a half times, of Belgium three times, 
and of the Netherlands seven times as large as that of the 
United States. This seems to indicate that the country’s 
prosperity does not entirely depend upon the amount of for- 
eign exports, although this may be an important factor. It 
depends upon the internal conditions in the country, and 
American manufacturers do well in recognizing, that while 
the foreign trade may be an important item, the greatest 
possibilities for the building up of the industrial activities 
of this country are within the country itself. Whatever can 
be done to further our foreign trade is greatly important, 
but still more important is the establishment within our own 
borders of such conditions as will most greatly tend to 
increase the progress of our manufacturing. 
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SINGLE PULLEY DRIVES. 
WM. F. GROENE. 


‘The editor’s request in MACHINERY several months ago for 
opinions on the “all gear” or “single pulley” drive, certainly 
relates to a subject on which discussion is timely. The ques- 
tion is one of the most important attracting the attention of 
machine designers to-day. The writer has recently made an 
extended tour through all the principal tool shops of the 
country, and with very few exceptions it is the opinion among 
builders and users that the single pulley drive will largely 
supersede the cone drive; and undoubtedly as soon as the 
present rush of business is over a great deal of attention will 
be given to tools of this design. Still for certain conditions 
it is doubtful whether we will find anything better than our 
old servant, the cone. The two principal advantages pos: 
sessed by the single pulley drive are: 

First, a great increase in the power that can be delivered 
to the cutting tool owing to the high initial belt speed. The 
belt speed always being constant, the power is practically the 
same when running on high or low speeds. The cone acts 
inversely in this respect; that is, as the diameter of the 
work increases, for a given cutting speed, the power decreases. 
As a second advantage, the speed changes being made with 
levers, any speed can be quickly obtained. 

To these might be added several other advantages. The 
tool can be belted direct from the lineshaft; no countershaft 
is required; floor space can be economized. It gives longer 
life to the driving belt; cone belts are comparatively short- 


lived, especially when working to their full capacity. There 


are, however, some disadvantages to be encountered. Any 
device of this nature where all the speed changes. are ob- 
tained through gears, is bound to be more or less complicated. 
The first cost of the tool is greater. There is also more waste 
of power through friction losses. A geared drive requires 
more attention, break-downs are liable to occur, and for some 
classes of work it cannot furnish the smooth drive obtained 
with the cone. Most of these objections, however, should be 
offset by the increased production obtained. 

To the designer the problem presented is one of obtaining 
an ideal variable speed device, something that mechanics 
have been seeking for years with but poor success, and it is 
doubtful whether we will get anything as good for this pur- 
pose as the variable speed motor in combination with double 
friction back gears and a friction head. There are, it is 
true, some very creditable all-gear drives on the market in 
which the problem has been attacked in various ways. Still 
there is lots of room for something better. In the writer’s 
judgment the ideal single pulley drive should embody the 
following conditions. 

‘ 1. There should be sufficient speed changes to divide the 
total range into increments of say between 10 and 15 per cent. 

2. The entire range of speeds should be obtained without 
stopping the machine. 

3. Any speed desired should be obtained without making 
all the intermediate changes between the present and desire: 
speed. 

4, All the speeds should be obtained within the tool itself, 
and no auxiliary countershaft or speed variators should be 
used. 

5. Only the gears through which the speed is actually being 
obtained should be engaged at one time. 

6. The least possible number of shafts, gears and levers 
should be used. 

There are few subjects in machine tools which admit of so 
many combinations, arrangements and devices. The writer 
shows in Figs. 1 to 6 inclusive, some sketches taken at ran- 
dom from a large collection. All of these, except Fig. 6, have 
the number of teeth and the speeds marked. Each has some 
good points but none of them possesses all the points referred 
to above. The only excuse for publishing them is to show 
what a vast number of designs can be devised. One of them, 
that shown in Fig. 1, has been built, a number of machines 
have been running for over a year, and they give very good 
results. In Fig. 7 is shown the way the idea was worked 
out as applied to a 20-inch Le Blond lathe. 

[The design for the headstock shown in Fig. 7 needs little 
explanation since the drawing shows the parts quite clearly. 
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The friction clutch on the driving shaft Z, which alternately 
engages pinions H and J, is of the familiar type used in the 
Le Blond double back-geared milling machine. Sliding col- 
lar D operated by handle S moves the double tapered key H 
either to the right or left as may be desired, raising either 
wedge W or W’, which in turn expand rings X or Y within 
. the recess in either of the two cups, F and Ff’. Wither of two 
rates of speed is thus given to quill gear K and the two gears 
i and M keyed to it. On the spindle is a triple sliding gear 
which may be moved to engage P with M, O with L (as shown 
in the drawing) or N with K, thus giving three changes of 
speed when operated by lever 7. The six speeds obtained by 
the manipulation of levers S and T are doubled by throwing 
in the back gears, giving 12 speeds in all. 

In comparing the merits of a series of gear drive arrange- 
ments like that shown in Figs. 1 to 6, how would it do to 


apply the “point” system in determining the most suitable- 


one?~ The number of points that are to be assigned to a de- 
vice for perfectly fulfilling any one of the various require- 
ments outlined by Mr. Groene would be a matter requiring 
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“selective” control is assigned 10 points. 'The fourth consid- 
eration, requiring that all speeds shall be obtained within 
the tool itself is a positive requirement. 
mechanism is out of the contest, so this question need not be 
considered in our table of points. Fifteen points are sug- 
gested for the requirement that the gears not in use shall not 
be running in mesh. The sixth requirement reads “The least 
possible number of shafts, gears and levers should be used.” 
It is suggested that this be divided, giving 20 points to the 
question of the ratio of the number of changes obtained to 
the number of movements required of the operator to obtain 


them, and giving the same number of points to express the 


ratio of the number of changes obtained to the number of 
gears used insobtaining them. The sum of these points added 
together is 100, which may be considered as representing the 
ideal design. ; 

In filling out the table, since No. 1 has only 12 speeds or 
half the number required, we will give it only one-half the 
number of points, dealing similarly with the other designs 
up to No. 6, which is perfect in this respect. The machine has 
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BACK GEAR RATIO-6:1 


SPINDLE SPEEDS 
B. GEARS IN-9.-12.4-16.7-21.6-29.76-40 
B. GEARS OUT-54.-74.-100.-129-179-240 


FIG. 1 


BACK GEAR RATIO-7!1 


SPINDLE SPEEDS 
9-12-16-24-32-48 . 
63-84-112-168-224-336 


BACK GEAR RATIO-7:1 


SPINDLE SPEEDS 
9-12-16-24-32-48 
63-84-112-168-224-336 


FIG. 2 FIG. 3 


DOUBLE FRICTION 


SPINDLE SPEEDS 


B. GEARS OUT-6-8-11-16 
1ST B. GEARS IN- 22-32-45-62 \ 
2ND B. GEARS |N-89-128-179-245 


FIG. 4 


SPINDLE SPEEDS 
B. GEARS IN-6-8-11-14-18-25-33 40 
B. GEARS OUT-54-72-95-136-164-222-297-359 


SPINDLE SPEEDS 
24 SPEEDS OBTAINABLE, 
NO DATA GIVEN 


FIG. 5 FIG. 6 
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Six Examples of Possible Geared Head Arrangements selected at random from a large number of Similar Sketches. 


- nice discrimination. So the method outlined below is to be 
taken as being suggestive, rather than authoritative. Our 
contributor’s first requirement is that there shall be sufficient 
speed changes to divide the total range into increments of 
between 10 and 15 per cent. The six schemes he proposes do 
not all, unfortunately for our proposal, take in the same 
range of speed; considering, however, that they were each 
to be designed to give from 9 to 240 revolutions per minute 
to the spindle as in case No. 1, and that a 15 per cent incre- 
ment is to be allowed, the number of changes required can 
be found in the usual way by dividing the logarithm of 27—, 
the total speed ratio required (240+9—=27—) by the logar- 
ithm of 1.15, which is the ratio of the geometric series desired. 
This gives 24 speeds, about, as needed to meet the require- 
ments. Suppose we assign 15 points to a machine haying 24 
speeds. Let us set this down in its proper place in the 
table, given on the following page. For the second quali- 
fication, that the machine shall not have to be stopped, we 
may assign 20 points to the ideal machine. The principle of 


to be stopped to throw in back-gears. Assuming that this 
would not have to be done in 70 per cent of the changes, we 
get a uniform value of 14 for this consideration for all the 
cases. The feature of selective control is only about two- 
thirds realized in any of these designs, since the triple slid- 
ing gear used in all of them, in moving from one extreme 
to the other, passes through an intermediate position which 
is not required at the time. We may therefore assign the 
value 7 to each of these designs on this account. As to the 
question whether the gears not in use are running idly in 
mesh, all the designs are nearly perfect. The values set down 
in this table are suggested by this consideration. In consid- 
ering the number of movements required to effect the num- 
ber of changes obtained, the throwing in of the back-gear is 
credited with four motions, the stopping of the machine, un- 
locking of the spindle from the gear, the throwing in of the 
back gears and the starting of the machine. The 20 points 
of the ideal machine are then multiplied by each of the ratios 
obtained by dividing the number of changes by the number 


If it is not met, the 
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of movements and the number of points found are set down 
as shown. For the last item twice as many changes as there 
are gears employed is taken as a maximum which can prob- 
ably not be exceeded. With this as a standard the ratio ob- 
tained by dividing the number of changes by the number 
of gears used is employed to calculate the number. of points. 


A SUGGESTED TABULATION OF THE MERITS OF THE VARIOUS DRIVES 
_ PROPOSED. 


Perfect |No, 1/No. 2/No. 3|No. 4/No. 5|No. 6 


Requirements. Design 
t | 


No. of changes required com- 
pared with No. obtained..| 15 Sea O p81), 8/10, | 15 


Stopping of machine........ 20 14} 14) 14 | 14) 14] 14 
“Selective” control........ he ao) i ti 7 i Ui 7 
Gears not in use, must not 

MIGUENGEN OSH eee sly fig als 15 Loe boemlpe tol stD| 13 


Ratio of No. of changes to 
No. of movements 


Ratio of No. of changes to : 
BMOTGE SCATH Oe... ss 20 107) 9 | 9). -9 | 16 | 18 
TO 100 | 67 | 66| 66 | 66 | 74 | 81 


'Adding the number of points obtained in each column we 
find that No. 1 has 67, No. 2, 3, and 4 each have 66, while 
No. 5 has 74, and No. 6, 81. 

The comparison has been undertaken in this way with the 
understanding that all the arrangements are susceptible of 
being embodied in a practicable design. That arrangement 
No. 6 is practicable is strongly to be doubted. Our contribu- 
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TAPPER TAPS. 


ERIK OBERG. 


The name tapper tap as understood by toolmakers and tap 
manufacturers is applied to one of the two kinds of taps 
used for tapping nuts in tapping machines. It is often con- 
fused with the expression machine tap, which properly des- 
ignates the second kind of taps used for this purpose; the 
machine tap, however, differs from the tapper tap in a num- 
ber of particulars, most important of which are the number 
and the form of the flutes, the relief of the threads and the 
general design. The tapper tap is the earlier of the two, 
and is simpler in its details. It is not adapted for the same 
hard usage as would be a machine tap, but is largely used for 
tapping nuts for general purposes in material which is not 
of too tough a structure. 

The general appearance of the tap will be seen from the 
cut, Fig. 3. It consists of a threaded portion, A, chamfered 
on the top of the thread for a distance, B, and a shank, C, 
which as a rule is not provided with a square on the end, 
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Fig. '7. The Scheme shown in Fig. 1 applied to the Headstock of a 20-inch Lathe, 


tor has not given us the number of teeth in the various gears 
used, and it is far from probable that he could obtain with 
this arrangement a series of speeds-in geometrical progression 
by moving in regular order the three levers required. Nos. 
4 and 5, while otherwise well arranged, are open to the objec- 
tion that sliding gears rotating at high rates of speed are 
used. This, if valid, constituted a disqualifying objection 
Similar to that mentioned in relation to Mr. Groene’s fourth 
requirement. The first three cases in which a friction clutch 
instead of sliding gears is used on the driving shaft are there- 
fore much to be preferred for this reason. 
three cases, our tabulation shows that case No. 1 has a slight 
advantage, and Fig. 7, in which this arrangement has been 
applied to a 20-inch lathe headstock, shows that the scheme 
is a simple and satisfactory one, so far, at least, as one can 
judge from a drawing. 

As before remarked, the suggestion that the merits of these 
arrangements be tabulated and determined mathematically 
is a tentative one only and we are willing to withdraw it in 
the event of determined objections on the part of experienced 
designers.—EDITor. ] 

* * * 

So far steam turbines of the Parsons type have been manu- 
factured to give a total of 870,000 H. P. Of this 200,000 H. P. 
come on American builders, and 350,000 H. P. on the original 
Parsons’ Works in England. 


Of these first | 


this being unnecessary, because the tap is usually held firmly 
in a chuck by its circular shank. Some manufacturers using 
these taps prefer, however, to have the shank flatted on two 
sides, enabling them to secure a firmer hold on the tap in 
the machine. The diameter of the shank should be at least 
0.015 inch smaller than the diameter at the root of the 
thread, in order to permit the threaded nuts to slide freely 
over the shank. 

In turning and threading tapper taps, as well as any other 
taps, it must be remembered that the straight part of the 
threaded portion must be left a certain amount over the 
standard size. The screw which is to fit the nut threaded 
by the tap is usually made of a standard diameter, and the 
nut therefore must evidently be somewhat in excess of this 
in order to permit the screw to enter and to allow for slight 


“unavoidable differences in the lead of the thread between 


the screw and the nut. The amount which a tap should thus 
be left over the standard diameter is largely a matter of 
judgment, inasmuch as this amount must vary according to 
whether a tight, free or loose fit is desired between the screw 
and the nut made by the tap. For general purposes, how- 
ever, the tap should be made between the limits of from 
0.0005 inch to 0.0015 inch oversize before hardening for sizes 
not over one-half inch diameter, from 0.001 inch to 0.002 
inch for sizes between one-half and one inch, and from 0.0015 
inch to 0.003 inch for sizes between one and ,two inches in 
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diameter. Tapper taps are rarely made in sizes larger than 
two inches. When larger diameters of taps are required for 
nut tapping, the taps should preferably be made on the prin- 
ciples of machine taps, the design and making of which the 
writer will return to in a later issue. 

In fluting tapper taps it has been the practice to flute them 
practically the same as hand taps. It is, however, not neces- 
sary to make the lands as wide as on these latter taps, be- 
cause there is not the same tendency for a tapper tap to 
deviate from its true course, the tapper tap being guided 
by the firm grip of the chuck, while a hand tap depends sole- 
ly upon the lands of its threaded portion for guidance. The 
filuting of taps is one of the most important factors entering 
in their manufacture. The correct flute is a compromise be- 


Machinery, N.Y. 
cer | 
Different Forms of Flutes. 


Fig. 1. 


tween a flute which will give the greatest amount of chip 
room and the greatest strength to the tap. Besides the flute 
must be of a shape easily produced, so as to limit the cost 
as far as consistent with good results, and must carry away 
the chips from the cutting edges in a manner offering the 
least resistance. The present practice is to: provide tapper 
taps with deep straight-sided flutes having a small round in 
the bottom, as shown to the left in Fig. 1. ‘This method, 
while it provides an abundance of chip room, is accompanied 
by some very grave disadvantages. The tap will crack more 
easily in hardening, it will not carry away the chips from 
the cutting edges as readily, and is not as strong as a tap 
fluted in the manner shown in the section to the right in 
Fig. 1. The making and maintenance of the cutters for pro- 
ducing this latter flute, however, is more expensive, and as 
the present practice of fluting is becoming fairly universal 
it is evident that the objections, while of a serious nature, 
do not outweigh the advantages gained. A tapper tap par- 
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Fig. 2. Fluting Cutter for Cutting Flutes shown to the left in Fig, 1. 


ticularly needs plenty of chip room because of its rapid cut- 
ting. The radius at the bottom of the flute ought, however, 
not be less than one-quarter of the diameter of the tap. Some 
persons well familiar with this kind of work claim that a 
radius of one-eighth of the diameter of the tap would serve 
the purpose equally well, besides giving a larger space for 
chips. It has been proven beyond doubt, however, that this 
slight difference in the radius at the bottom of the flute in- 
fluences the endurance qualities of the tap very materially. 
In regard to the number of flutes there is some difference 
of opinion. The practice adhered to by prominent tool manu- 
facturers is to give four flutes to all taps up to and inclusive 
of one and one-half inch diameter, and five flutes for larger 
sizes. The fluting cutter for straight-sided flutes should have 
an inclusive angle of 85 degrees, 55 degrees on one side, and 
50 degrees on the other, as shown in Fig. 2. 
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The next question of importance is the question of the re- 


lief given to the thread. Tapper taps as a rule are relieved 


only on the top of the thread of the chamfered portion. They 
are not given any relief in the angle of the thread. The 
straight part, which performs no cutting, being nothing but 
the sizing part of the tap, should not be relieved, or, if re- 
lieved, the rélief should be very slight in order to permit the 
tap to retain its size so much the longer. It may be remarked 


that if the tap is backed out through the nut no relief at 


all should be permitted on the parallel part of the, thread, be- 
cause of the liability of chips getting in between the land 
and the thread in the nut, injuring tap as well as nut. In 


hardening these taps they should be drawn to a temper of. 


430 degrees F. : 

The accompanying formulas and a table figured from them 
give the common proportions of length of thread and length 
of chamfered part of tapper taps. The length over all de- 
pends solely. upon the kind of work the tap is to be used on. 
It is the common manufacturing practice to make these taps 
11 inches long over all. 
diameter of the tap as this is the most convenient working 
factor. 


DIMENSIONS OF TAPPER TAPS. 


D A B D + A B 
16 3 ri 1 4 Oe 14 
+ $ # 1 4 15 
ie 1y5 1s 1} 4} 143 
t ys ts 1g 44 iy 
# 2 “2 14 43 1g 
4 225 1 12: 5 143 
§ 3 155 12 bt 275 
2 384 135 1g dt 24 
$ at 13 2 52 24 
diameter. This is true to a certain extent, but if we limit 


the formulas to standard thread taps, there will be no cause | 


for errors, inasmuch as the number of threads is in all stan- 


dard systems dependent upon and stands in a certain pro- 


portion to the diameter. In the table the values are given 
approximately as there is no reason to work closer than to 
one-sixteenth or even one-eighth inch in regard to length 
dimensions of this character. | 
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Fig. 3. General Appearance of Tapper Tap. 


In the following formulas: 

D=the diameter of the tap, 

A=the length of the threaded portion, 
B=the length of the chamfered portion. 


The formulas are based upon the - 


It may be objected that the length of thread should ~ 
rather depend upon the pitch of the thread than upon the © 


For taps from 1/16 to 9/16 inch the following formulas. 


are used: 
A=4.5 D+ 5/16, 
B=a1.75D+1/8. : 
For taps from % to 2 inches, use the formulas: 
A=2D+1%, 
B=0.75 D + 3%. 


The diameter at the small end of the chamfered part should — 


be from 0.005 to 0.008 inch below the root diameter of the 


thread on sizes smaller than 14 inch in diameter, for sizes 
up to one inch about 0.010 inch below, and for larger sizes 
about 0.015 inch below the root diameter. 


* * #& 


The bulletin of the Bureau of Labor for July is at vari- 


ance with the generally accepted theory that prices have 


increased in a greater ratio than have wages during the last — 


few years. This fact is proven by elaborate statistical tables. 
Whether the Bureau of Labor is right or not in its conten- 


tion, may be open to discussion, but the fact remains that. 
no statistical figures will be able to convince the salaried man 
or. the wage earner that prices have not gone up out of all — 


proportion to incomes. 


fm 
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ITEMS OF MECHANICAL INTEREST. 


SAFETY DEVICE FOR CRANE CHAINS. 

The accompanying cut shows an English device for prevent- 
ing accidents due to failure of crane chains. These chains 
have, in many cases, been overloaded beyond their elastic 
‘ limit, with fatal results. 
The cut shows an appar- 
atus inserted at a con- 

venient place in the 

chain, the upper portion 
of the chain, being con- 
nected to the hook A, the 
lower to the hook H. By 

means of the springs D 

and suitable connections 
‘an electric bell K will 
give alarm whenever the 

chain is loaded beyond a 

certain limit, determined 

by primary adjustments 
of the springs and of the 
electric contacts. The 
springs, as is seen from 
the cut, are only in compression, so that any failure of the 


Safety Device for Crane Chains. 


springs will not cause any damage, the load still remaining - 


suspended. The principle of the design is plainly visible in 
the cut. The mechanism is dust-proof, being fully enclosed 
in a casing. 


LOCOMOTIVE AXLE KEYSEATING DEVICE. 

The accompanying cut shows a locomotive axle key-seating 
tool used in the shops of the Central Railroad of New Jersey, 
at Elizabethport, N. J., and depicted in the Railway Master 
Mechanic. As seen from the cut the device is fastened to the 
shaft in which the keyway is to be cut by means of two 
clamps, each consisting of a steel yoke and two clamping 
arms, these clamps holding the base of the device in position. 
A slide is provided which by means of a feed screw is moved 
back and forth in this base parallel with the axis of the shaft 
in which the keyways are to be cut. This slide carries a 


Locomotive Axle Keyseating Device. 


Spindle bored to receive the Morse taper shank of an end mill, 
the spindle itself being provided with a Morse taper shank 
and driven by an air motor connected by a flexible shaft. The 
device has provisions for adjustments in all directions neces- 
‘Sary. The cut shows plainly the design in detail. The use- 
fulness of this tool will be appreciated by anyone who has 
had to cut out keyways for eccentrics in a hard steel axle, 
using a hammer and chisel and perhaps doing the job under 
the engine at that. 
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A SHAFTING HANGER WITH FORCED LUBRICATION. 


At the Olympia machine exhibition, which has been in 
progress for some. months in London, Messrs. Geo. Richards 
& Co., Ltd., of Broadheath, Manchester, have been showing 
a pair of swivel adjustable bearings, using a method of self- 
lubrication, which is illustrated in the line cut of the pillow 
block shown herewith. A is the main casting of the block 
and B is the cap. 'The bearing formed by A and B has an an- 
nular recess at each end connected by the duct c. One of 
these recesses forms a chamber in which revolves split col- 
lar D, which is made fast to shaft H with a setscrew and 
forms one of the collars of the line shafting. The periphery 
of D is eccentric, and plunger F, which works in a hole in 
casting A and is pressed against D by the action of a stout 
spring, is constantly given a reciprocating motion. # is the 
piston or plunger of the pump which distributes the oil. At 
the extremity of its upward stroke, ports g are in communi- 
cation with the reservoir of oil furnished for the supply of 
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Shafting Hanger with Forced Lubricaticn. 


the bearing. This oil, through the action of a previously pro- 
duced vacuum below the plunger, is drawn into the chamber 
beneath it. As the shaft revolves and F is forced down- 
ward ports g are closed and the oil within the cavity is pump- 
ed out past ball valve H through passage,j to the center of the 
journal, where it spreads over the entire “bearing, to the extent 
that the journal and bearing are kept entirely out of contact 
with each other. A pressure gage applied to duct j registers 
from ten to twenty pounds per square inch, depending on 
the speed of the shaft. As the plug moves upward again 
under the influence of .the spring, the vacuum formed beneath 
it draws in a fresh supply of oil as soon as ports g are open- 
ed. The supply of oil is renewed through plug K. The bear- 
ing is made dust-proof and oil-proof by the insertion of 
leather, washers LZ LZ at the ends of the bearing. The chamber 
for the supply of oil has sufficient capacity to lubricate the 
bearing for several months without any further attention. 
oH £2 
ADAPTING MACHINERY TO THE CAPACITY OF PACK 
ANIMALS. 

One of the problems. that sometimes confronts the machine 
designer is to make. the construction so that no part shall 
exceed a weight of, say, two to three hundred pounds, or that 
which can be carried by a pack animal. This applies, of 
course, to mining machinery which has to be transported over 
mountains and into unsettled parts: where roads have not been 
built. In some cases, however, it taxes the ingenuity to pro- 
vide this, especially where the machinery is of such a nature 
that it must necessarily be integral. For example, the steel 
cables for hoisting have to be transported in full length as 
much as possible to avoid the defects of splicing. In such 
cases the matter is up to the manager of the pack train, but 
the method followed is very simple in scheme, although not 
always simple in the carrying out—if some of the animals 
are evil-disposed. It consists simply of uncoiling the cable 
and recoiling it at intervals to the required burro load, then 
leading to the next animal, where another coil is gathered, and 
so on until the whole cable is distributed among as mary as 
are necessary to carry the total weight. 


x * 


The postal department in Bulgaria has introduced automo- 
biles for local transfer of mail, and found them to be of great 
advantage as well as economical for this purpose. It is pro- 
posed to extend the.employment of automobiles to rural mail 
routes. 
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WILL THE STEAM TURBINE BE USED ON 
LOCOMOTIVES ? 

When asked the question “Will the steam turbine be used 
on locomotives” it is unwise to make a negative answer. In 
all probability the idea will be tried—in fact we believe it 
has already been experimented with—but in the light of pres- 
ent knowledge there does not seem to be much encourage- 
ment for the use of the steam turbine for locomotive prac- 
tice. In the first place the steam turbine only develops good 
efficiency when run in connection with a condenser, and this, 
obviously, is impossible with the locomotive. In the second 
place the gyroscopic effect of heavy masses, with horizontal 
axes, revolving at high speed on a locomotive would likely be 
serious in rounding curves at any but a, moderate pace. The 
suggestion of providing two turbines running in opposite di- 
rections in order that one might offset the effect of the other, 
is unsound. The tipping effect or resistance to change of 
plane should be the same for the same weight and speed of 
revolving parts. Add to this the effect on the bearings of the 
resistance to change of plane, and the situation becomes ex- 
tremely unpromising, especially when it is admitted that 
dynamos and motors must be interposed between the turbines 


and the drivers. 
* * * 


FALLACY OF THE “LOOSE WHEEL” AXLE, 


One of the principal retarding factors in railway train op- 
eration is the frictional resistance of the trucks in rounding 
curves. This retarding effect is made up of flange friction 
against the outer rail, pivot and side-bearing friction, and 
the slipping of the wheels on the outer and inner rail, caused 
by the rigid connection of the wheels to the axle. To avoid 
the rigid axle connection of railway car-wheels, has been the 
object of numerous inventions, all of them practically worth- 
less on account of the cost and complication introduced. But 
it is not generally known that this very feature of rigidity 
of connection is useful in keeping the trucks parallel with 
the track, paradoxical as it may seem. Some years ago the 
Sixth Avenue elevated railway in New York City tried a “loose 
wheel” truck with very unsatisfactory results. The truck had 
the serious defect, aside from its complication and high first 
cost, of being very easily slued on the track with the conse- 
quent ever-present danger of derailment. Any slight ob- 
struction on one of the rails such as sand, snow, ice, etc., 
tended to make one wheel run behind the other and turn 
the truck at an angle. This obviously is something that 
does not happen with the rigid wheel construction which, 
consequently, becomes a really valuable feature. Notwith- 
standing its retarding effect on curves, it is probably safe to 
say that the. rigid axle connection between opposing ¢car- 
wheels is something that will never be changed. It has the 
merit of cheapness, simplicity and, as just pointed out, of 
preserving the alignment of the truck with the track. The 
principal objection to rigid connection—the resistance to 
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rounding curves—is partly disarmed by coning the tread. 
Another point is that with a revolving axle the journal con- 
stantly tends to wear to a full bearing in its brass, while on 
the other hand a wheel revolving on a stationary journal 
always tends to wear out of full bearing. 

* * * ‘ 


EXTRA COST OF THE WALSCHAERTS 
VALVE GEAR. 


At the September meeting of the New York Railroad Club 
the statement was made by one of the speakers that the loco- 
motive builders charge fully $1,000 more for a locomotive 
equipped with the Walschaerts valve gear as compared with 
the same locomotive equipped with the Stephenson gear. We 
have since learned that this statement is not entirely as it 
appears on the face. It is true that more is charged for the 
Walschaerts valve gear, but the sum is not as great as that 
mentioned. It is pointed out that while the Walschaerts gear 
is lighter in construction than the other so far as the work- 
ing parts are concerned, it requires heavier cylinder castings, 
however. With the Stephenson gear using piston valves the 
shape of the cylinder casting is a nearly straight slope from 
the outside of the cylinder barrel to the smoke arch, but with 
the Walschaerts gear the piston valve is set over to come in 
line with the vertical plane of the gear and this adds consider- — 
able to the weight of the castings. The additional weight may 
easily be as much as 2,000 or 3,000 pounds. Another point 
to be remembered is that the design of locomotives with the 
Walschaerts gear is such as to admit of additional bracing | 
between the frames, and this is taken advantage of, and, of 
course, it adds to the weight and cost. 


*x* * & 


AMATEURISH SCIENTIFIC INVESTIGATIONS. 


A description of some experiments made by a French aero- 
naut has been going the rounds in the popular technical press. 
This ingenious Frenchman, Archdeacon by name, has applied 
an air propeller to a motor cycle, his object in doing this be- 
ing, as it is stated, ‘to compare propellers of different shapes. 
as to their efficiency.” The motor cycle used weighed 154 
pounds, and it was fitted with a V-type Buchet motor rated at 
six horsepower. The total weight propelled was 334 pounds. 
and the time occupied in covering 1 kilometer was 45 2-5 
seconds, a speed which corresponds approximately to 50 miles — 
per hour. We are given information as to the method in 
which the motor was geared to the propeller shaft which was 
placed at the front of the machine. Details of the construc- 
tion of the propeller are given and the statement is made 
that the propeller was injured prior to the test and only hur- 
riedly repaired so that still better results are hoped for later. 
_In general an experiment of this sort is undertaken for the 
purpose of obtaining data on some particular subject; but 
the first thing this simple-minded aeronaut did was to cover 
the vital point of his experiment with a mass of confusing 
conditions which at once made any definite conclusions impos- 
sible. Why the motor cycle? And why its use on a public 
highway with its unknown conditions of roadway and wind 
velocity, with the necessary variable weight of rider and lost — 
work in tires and propelling mechanism? It reminds one 
strongly of the old-fashioned method once said to have been 
followed in China for roasting pigs; the pig was tied up in 
the kitchen and the house set on fire. . 

Sir Hiram Maxim, some years ago, investigated this very 
subject of air propellers with highly refined apparatus. The 
fan or air propeller was mounted at the end of a revolving 
frame work whose resistance to movement through the air 
and about its pivot was reduced to a negligible quantity. Care 
was taken that the air in which the propeller revolved should. 
be as nearly free and unaffected by outside conditions as it 
was possible to make it. From such experiments, with every 
variable eliminated except the design of the propeller and its 
velocity in revolutions per minute, it was possible to get a di-- 
rect result in pounds, read from the dynamometer, or in sur- 
face speed, read from the revolution counter, Heaven only 
knows what definite results one could ferret out from the in- 
formation given in the motor cycle test described above, but 
perhaps the experimenter’s prime object was to get his name in 
the papers. If so, he has succeeded—as witness these paragraphs. 
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THE CORRESPONDENCE SCHOOL IDEA. 


The celebration of the fifteenth anniversary of the Interna- 
tional Correspondence Schools, October 16, at Scranton, Pa., 
marked a mile-stone in the progress of a great idea—technical 
education by mail. Like most great movements this started 
in a very modest way; it originated with Mr. Thomas J. Fos- 
ter, then the editor of a newspaper in Shenandoah, Pa., who 
introduced a method of teaching a course by mail which was 
designed to enable the coal miners of Pennsylvania to pass 
the required examinations for mine foremen. It included: spe- 
cial home study text-books and a system of direction and cor- 
rection of students’ work. The success of this work was im- 
mediate, and it led to the formation of many courses, there 
being now over 200 courses of instruction, covering almost 
every branch of all the well-known trades and professions. 
Over 300,000 students have either fully completed courses or 
have completed various subjects of a course. 

The correspondence school idea appeals with special force 
to men who, as they have come to mature years, have realized 
their lack of education, especially on technical subjects. To 
many young men, unfortunately, the word education has an 
empty sound. It means little to them save perhaps a smatter- 
ing of the three R’s. Having no incentive to wider knowledge 
and, consequently, few or no ideals, they have drifted along 
until opportunities or family responsibilities have awakened 
them to a sense of their need. To such who are truly am- 
bitious the correspondence school idea may be a great help. 
It opens the door to self-help and explains the way, making 
it so easy that the ordinary man of average intelligence who 
is able to read and write can gain a specialized knowledge and 
an understanding of the theory of his industry which will 
qualify him to be a leader. in it rather than an inferior 
workman. The practical nature of the instruction and 


the fact that it treats of the business with which the’ 


learner is already familiar, has made this system of educa- 
tion a powerful factor in the ‘general uplift. 


7 * *F * 


THH ROTARY GAS ENGINE. 


In the Engineering Review section of the November issue 
space was given to an abstract of an article on the above sub- 
ject without editorial comment. 
the gas engine, using the unsound arguments that have been 
used time and time again to bolster up the case of the steam 
rotary engine. The strongest feature of the rotary engine and 
one that always appeals most to inventors is the absence of 
dead centers and the fact that in the reciprocating engine 
there is a varying crank effort beginning at zero and increas- 
ing up to the maximum at about half-stroke position, then 
decreasing to the time of exhaust. The rotary engine is held 
to be free from this “defect”; consequently a great gain of 
mechanical efficiency is claimed. In the article noted the fol- 
lowing unreliable statement is made, bearing out this claim: 

“The greatest advantage of the rotary over the reciprocat- 
ing engine would be, that the power of each impulse is ap- 
plied constantly on the tangent; hence, the turning moment 
would be always equal to the pressure at any point, while in 
the reciprocating type the turning moment varies for small 


close-connected engines approximately as given in the accom- 
panying table: 


Pressure. 
oem OM OLESLTOKO. 1 os .ccs0ecccwieccecee ceeds 0.00 
DRS mRCDIMM STOO WOMENS es Ris Rice ccalolb lois cle Dele de wc ce eee 0.444 
PO IMES LO WC arn home ia fl cha e alee Se Sele’ siacieSee eed 0.668 
Ge OL ASR OE. ee cen REI ER en O Leee 0.84 
HE (OP SURSINIGS” Oe ai ee OIG RO eee ne a 1.00 
rs CSE TERRA LEGS «ins oO pen a ea 0.75 
em VIM UO) CHART avi clics 2 aces cloic, cidueve.e eis es els's 0.60 
WS Wail “SUG ys 5 BS ee Ae eee ee 0.44 
UMTUUL -GORGILGL “sacl boca eee ge 0.00 


“This variation is due to the imperfection of the crank and 
connecting rod as a means of power transmission. ‘The above 
factors coupled with the constantly varying pressure, which 
falls rapidly after the beginning of the stroke, make the aver- 
age turning moment only about 0.45 of the average pressure 
on the piston. The rest of the pressure, about 0.55, is simply 
lost in strains and friction.’ (The italics are ours.) 


To quote Josh Billings, “this is 2 mutch.’ Did the author 


The article was in favor of ° 
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stop to consider that although the crank effort does vary 
substantially as claimed, the piston moves only about two- 
thirds the distance traversed by the crank, and that the vol- 
ume swept up by the reciprocating piston is not more nor less 
than that swept up by the rotary piston for the same number 
of foot-pounds developed, neglecting friction? And, as to 
friction, the rotary engine is notorious in this respect. In 
fact it is the one great defect of the rotary engine, causing 
excessive wear and low mechanical efficiency. The prospects 
of success for the rotary gas engine seem even more remote 
than those of the rotary steam engine. What more could we 


say against it? 
* * * 


CONSULAR COMPLAINTS CONCERNING THE 
HANDLING OF FORHIGN TRADE. 


There has- appeared of late a great number of complaints 
from our consular service in regard to the manner in which 
American manufacturers treat their foreign customers and 
handle the export trade. These complaints seem to indicate 
that our Huropean competitors are superior to us in every 
respect in regard to handling their foreign trade. Whether 
this supposition is founded on reasonable ground will be a 
second consideration. In fact it is impossible to review con- 
sular reports of any European country without finding that 
the consuls of those countries make similar complaints re- 
garding the manufacturers of their respective countries. In- 
stead of the American manufacturers solely being at fault it 
must be that manufacturers all over the world have not as 
yet acquired the ability of handling their foreign trade: in 
the same expert manner as they take care of their domestic 
trade relations. We point out this fact, not with a view of 
impressing upon American manufacturers the opinion that 
inasmuch as the manner with which they handle their for- 
eign trade may not be in any way inferior to the manner in 
which our European competitors handle theirs, they should 
feel satisfied with the results obtained and not try to improve, 
but simply because we consider that due justice ought to be 
given to our own country and its manufacturers, While there 
doubtless is good reason for improvements in many respects 
it does not seem justified to paint the American export trader 
fully as black as some of our foreign consuls have succeeded 
in doing. 

There is, however, another complaint made by our consular 
service which we think to be far more justified, and which 
should not be disregarded by our manufacturers and mer- 
chants. Reports are frequently received from diplomatic and 
consular officers complaining of carelessness on the part of 
correspondents in the United States in failing to fully pre- 
pay the prescribed postage on letters and other mailable 
matter. This carelessness is not only annoying but is ex- 
pensive to those receiving communications upon which the 
full amount of postage has not been paid, and has resulted 
in many cases in defeating the sale of American products 
abroad. It places an unnecessary burden on people who are 
making an effort to become acquainted with American goods 
and methods. Being compelled to pay penalties, even though 
small, does not tend to promote good feeling on the part of 
actual or prospective buyers. Under international postal 
agreements a penalty equal to double the amount of deficient 
postage must be paid by the party to whom the matter is 
addressed. E ; 

In offering a suggestion for overcoming the liability of 
mistakes in large establishments where all mail is handled 
by a special clerk it may be well to call the attention to the 
custom of several well organized houses who use special 
envelopes bearing the words “Foreign Mail” ‘printed in the 
place where the stamp is to be affixed. This serves as a 
constant reminder to the mailing clerks that the domestic 
postage rates do not apply to the letters or packages so 
marked, and errors are thus easily avoided. Such a course 
might help to regain the good will of many foreign firms 
whose disaffection can be attributed to no greater and no 
other cause. The evil is evidently due to a lack of proper 
classification of mail matter in the offices of our merchants, 
and a simple method, like the one mentioned above, would 
probably prove to be an effective remedy. 


. 
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CURRENT EVENTS, TECHNICAL AND MECHANICAL—LEADING ARTICLES OF THE MONTH. 


Two-cent letter postage for each half-ounce became effective 
between New Zealand and the United States on November 1. 
This arrangement will no doubt bring the two countries into 
closer business relationship. 


Two months ago the first section of the Pekin-Kalgon Rail- 
Way was opened which will, when completed, connect the 
Chinese capital direct with-Hurope and will bring Pekin 
within twelve days of London. The most remarkable feature 


in connection with the building of this railway is perhaps. 


that it has been constructed entirely by Chinese men Poe 
under a native engineer. 


It has been suggested several times in engineering history 
to make use of the tides by allowing them to fill diked-in 
territory, to run out again through turbines. It happens, 
however, that land that can be diked in is very valuable for 
dairy purposes, as the soft mud makes excellent soil, and 
much more can be netted from the land than from the power. 
—Power. 


A remarkable opinion with regard to steam turbines finds 
expression in the words of Dr. Riedler at the Berlin meeting 
of the Society of German Engineers when in discussing the 
development of the steam turbine he found occasion to say: 
“The turbine is no longer the motor of the future; it is the 
steam engine of the present.’. This opinion has so much 
greater weight, as Dr. Riedler himself has attained much of 
his professional eminence by reason of his success in the im- 
provement of reciprocating machinery. 


An interesting employment of paper relates to the produc- 
tion of gas-pipes. Manila paper cut in strips, of a width equal 
to the length of the pipes to be made, is put in a receiver 
filled with fused asphalt and rolled solidly and uniformly 
around a rod or core of iron until the desired thickness is 
obtained. After the pipe thus produced has been submitted to 
heavy pressure, the exterior is covered with sand and the 
whole cooled in water. The core is removed and the outer 
surface covered with a waterproof product. These pipes, it 


appears, are perfectly tight and more economical than metal 


pipes.—The Mechanical World. 

Two parts of aluminum and one part of zinc form an alloy 
to which has been given the name “alzene.’ It is equal in 
strength to good cast iron and superior to it in the matter 
of elastic limit. It takes a fine smooth finish and does not 
readily oxidize. The color is white. It melts at a low red 
heat, and is very fluid, running freely to the extremities of 
the mold and filling small or thin parts. . Great care must be 
exercised in melting it, particularly when mixing the two 
metals, in order to preserve its smooth working qualities. It 
is said to be somewhat brittle and hence unsuited to such 
pieces as require the toughness possessed by brass.—Ober- 
mayer’s Bulletin. 


The Giornale dItalia, Rome, Italy, announces that the 
Midvale Steel Company, Philadelphia, has obtained from the 
Italian government an order for 2,100 tons of armor plate, 
valued at $1,000,000, for a man-of-war. The American com- 
pany was in competition for the contract with five European 
firms, including the Krupps. Its tender was $180,000 less 
than that of the Italian Terni factory. Comments seem al- 
most unnecessary, but it is evident that the time has passed 
when fiscal provisions are necessary in this country to keep 
foreign steel product out of the competition with our own 
steel mills. The above seems to amply indicate the latter’s 
ability to suecessfully compete with European steel concerns 
even if “unprotected.” 


By reason of the ease with which the rotating member of 
a turbine revolves in its bearings, and the length of time that 
it will continue to run after the steam has been shut off, the 


frictional work of that form of engine is assumed to be very 
small. C. H. Wingfield calls attention to the fact that while 
there is no doubt about the friction per revolution being much 
less than in a reciprocating engine of equal power, the num- 
ber of revolutions in a given time is much higher, and the 
friction of the turbine must be proportional to this greater 
number of revolutions before a comparison can be made. In 
other words, he asks, “Is the work expended per minute in 
overcoming friction less with a turbine than with a slower- 
running reciprocating engine of the same power ?”—Power. 


A two-cylinder 20-horsepower Maxwell automobile made a 
3,000-mile run without its motor ceasing operation, the test 
ending in New York, October 31. The most of: the mileage 
was made between Boston and Worcester, the round trip being 
88 miles. This route was covered by two drivers, alternating 
at the end of every two trips. Then, in continuation of the 
run the car traveled to New York, back into Connecticut and 
again to New York, so as to complete the 3,000-mile distance. - 
For fuel and lubrication 16114 gallons of gasoline, at 20 cents 
per gallon; 24% quarts of lubricating oil, at 20 cents per 
gallon; and 5 pounds of grease, at 15 cents per pound, were 
used. Other minor expenses brought the total nominal cost 
of operation for 3,000 miles up to $41.45. 


As was mentioned in an article describing the new shops 
of the Western Electric Co. at Hawthorne, Ill., in the July 
issue of MACHINERY this company has provided storage bins 
for coal so arranged that the “coal may be kept stored under 
water, this for preventing loss of heat units and spontaneous 
combustion. For the storage bins a plot 320x775 feet has 
been excavated to a depth of about 12 feet and lined and 
sub-divided by concrete walls into twelve 80 x 25 feet pits. 
The bottom is clay subsoil and the walls are carried about . 
4 feet above the ground. The pits can be flooded by means of 
a 12-inch water main. The longitudinal division walls are 
wide enough to carry the tracks on which the coal is delivered. 
It is removed from the pits by a steam shovel. 


There has of late been a number of different formulas pro- 
posed for the rating of automobile motors. The Automobile 
Association of Central Europe has adopted a formula for four- 
cycle motors based upon a mean pressure of about 55 pounds 
per square inch and 900 revolutions per minute. This formula 
reads N = 0.003 id’s, in which N equals the number of horse- 
power to be determined, i the number of cylinders, d the 
diameter of the cylinders, and s the stroke. All dimensions 
are given in centimeters. If the dimensions are given in 
inches the formula would be N=0.0492 id*s. The output as 
figured from this formula is rather low, however, depending 
upon the low mean effective pressure upon which the formula 
is based.—The Horseless Age. 


After the great San Francisco fire, hundreds of tons of lead, 
zinc, and other metals owned by the Selby Smelting Company 
were found melted into a solid block at the base of the shot 
tower that was for many years one of the landmarks of the old 
city. The problem of recovering the metals, which were worth 
many hundreds of thousands of -dollars, was a difficult one. 
The great mass could not be raised or broken up into frag- 
ments of a practicable size by any ordinary means. After 
removing several tons of bricks and. débris, however, chan- - 
nels have been cut through the great block of metal by an 
electrical arc process. The bed of metal is from three to four 
feet thick, and covers the entire area of the ruins of the 
tower. The heat and light produced by the process are. in- 
tense, though only ten volts are used for each implement. 
The men who are engaged in cutting the channels have their 
heads and faces covered with canvas to protect them from the 
blinding light. The metal is recovered in blocks weighing 
nearly a ton each.—Scientific American. 
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The opinion has frequently been expressed that Scandi- 
navia, with its huge waterfalls, will before long be one of the 
most suitable places for large chemical works; indeed, it is 
claimed that with the future developments of electrochemical 
technology the greater part of the world’s supply of soda, 
chlorates, nitrates, calcium chloride, and iron will be pro- 
duced in the northern peninsula. Hence it is easy to under- 
stand the action of the Swedish and Norwegian governments 
in protecting the falls against foreign capitalists. Sweden has 
passed. a law that the use of the falls is reserved to the State, 
while a bill is before the Norwegian Storthing in which it is 
prescribed that at least one-half of the capital laid out on ‘the 
falls shall be Norwegian money, and the direction of the work 
be in the hands of Norwegians who are living in the land.— 
London Nature. 


It is a common thing to find that many of our modern in- 
ventions and developments have been thought of a long time 
ago, but on account of various causes been forgotten. It may, 
however, surprise many, that a typewriter was invented and 
made two hundred years ago, during the reign of Louis XIV, 
in France, by one of his officials. The apparatus contained 
some of the principal details of our modern typewriters. An- 
other fact of similar character is called to our attention by 
The. Engineering Magazine for October, where we are told of 
the existence of a Scott graphophone in the “Musée du Con- 
servatoire des Arts et Métiers” in Paris, the construction of 
which probably antedated the birth of Edison. Such cases 
do not decrease the honor of individual inventors, but only 
serve to prove that the human mind has constantly been 
active to solve certain problems which it has been reserved 
for our time to bring to a practical solution; that in fact, 
“nothing is new under the sun.” 


While the development of the use of steel cross-ties for 
railroad construction has not been very rapid in the United 
States, it may be of interest to know that metal ties weré 
discussed in Germany as early as in the sixties, and that 
seventeen years ago nearly 10,000 miles of German railroad 
was laid with iron or steel foundation. In 1903, 11,500 miles 
of track were provided with metal cross-ties, this constitut- 
ing more than one-fourth of the tracks in Germany, Indi- 
cations point to the fact that the railroads in this country 
will before long earnestly consider a step of this kind for 
Many reasons, among which we may mention the electrifica- 
tion of roads, necessitating a third rail and its supports, the 
abolishing of the grade crossings, calling for an abundance 
of viaduct work, and automatic train signalling which may 
call for a stronger support than can be provided for by 
wooden ties. It is evident that the expense of construction 


of railroads will increase with this improvement, but the- 


traffic of the country is also increasing in such a degree that 
if the German railroads are able to afford this expense, there 
is no question but what the permanence of the track which 
this improvement would insure, will amply repay the rail- 
roads in this country for the increased amount of investment 
necessary. 


THE CRYSTALLIZATION OF STEEL. 

In an article in the Iron Age Mr. James H. Baker treats the 
subject of annealing and crystallization of steel. His state- 
- ments in regard to the latter subject are very interesting. He 
claims that while there has been a great deal said about steel 
crystallizing when in use or when subject to vibrations and 
shocks, there is still room for doubt on this point. During 
experiments carried on by Mr. Baker, he has hammered steel 
for a long time cold and bent it back and forth slowly under 
a press until nearly destroyed, and on cutting and breaking 
the pieces there was no sign of crystallization. He claims that 
at times when steel used for industrial purposes breaks, as 
all things will when used enough, and its fractured area 
shows a crystalline structure, then it is always said to be 
“crystallized by use.” But the fact is that the steel which 
when breaking shows a crystalline structure has been sent 
out from its place of production in a crystalline condition or- 
iginally, and its use simply separates the faces of the crystals. 
Shortly, Mr. Baker seems to claim that there is no such thing 
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as the crystallization of steel from shocks or vibrations. 
Cases where such occurrences have been suspected simply re- 
duce themselves to a case where the steel has been defective 
from the beginning. 


IMPROVED BALL BEARING. 

The principle of spacing the individual. balls of a ball-bear- 
ing by means of a second set of balls which carry none of 
the load of the bearing but serve only as spacers, has been ap- 
plied in a new way by Mr. B. Denis, of St. Quentin, near 
Paris, France. Two sets of spacing balls are used, one on 
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Principle of Improved Ball Bearing. 


each side, and tracks are provided for them to bring them 
central with the larger main balls. The sketch herewith, 
taken from Le Genie Civil shows the arrangement so fully 
as to require no further explanation. This form of bearing 
has been applied to the step-bearings of centrifugal dryers. 


THE VALUE OF ALCOHOL FOR COMBUSTION ENGINES. 
The Engineer, November 1, 1906. 


With the enactment of the law on denatured alcohol, which 
is to take effect on January 1, 1907,.experimental data on 
engines adapted to use this fuel are in order. The Model 
Gas Engine Works of Peru, Ind., have already had engines 
operating successfully with this fuel. for a little more than a 
year. To adapt the “Model” engines for alcohol required no 
change whatever, with the exception of the compression, the 
fuel being.admitted over a disk valve, thence passing through 
screens of perforated brass direct into the cylinder. 

For its experimental work, the company used alcohol ex- 
ported from Cuba. The company paid 10 cents a gallon, but 
was obliged to pay duty until it cost something over $3 a gal- 
lon delivered. 

On trial it was found that alcohol was not nearly so vola- 

tile as gasoline, and therefore would stand a much higher 
compression. Various compressions were tried until a little 
more power was secured from a given sized engine than was 
possible with gasoline, the increase amounting to almost 10 
per cent. The engine ran much more smoothly with alcohol, 
and there was no tendency for the heavy jar at the time igni- 
tion took place usually found in gaosline engines of high 
compression. This was accounted for largely in that the 
alcohol did not burn so rapidly. 
‘Very little difference was found in the consumption of 
alcohol as compared with gasoline. For the low grade alcohol 
which was tested the consumption was found to be approxi- 
mately 1 gallon per horsepower for 10 hours, and this is 
practically the same result as secured with gasoline. Some 
writers are claiming that 1 gallon of alcohol will go as far 
as 2 gallons of gasoline for power purposes, but it is the 
company’s belief that these people are not talking from | 
actual experience, or have experimented with a higher grade 
of fuel than used by them. 

It was also found that the engine would start practically 
as easily with alcohol as with gasoline, and was free from 
smoke and dirt. On the whole, the experiments seem to point 
out that alcohol is preferable to gasoline for power purposes 
with the gas engine, from almost every standpoint, where the 
price of both are equal. 

A NEW DYNAMOMETER. 

The Practical Engineer describes a very simple dynamome- 
ter recently brought out by an English concern. The object of 
the invention is to provide a measuring brake, which is port- 
able and self-contained, and can be applied instantly to any 
engine or motor without previous preparation, and by which 
the power absorbed can be accurately and immediately meas- 
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ured with as little calculation as possible. This dynamometer, 
known as the Sellers, consists of a long lever carrying at one 
end a brake block running on small flanged wheels and at- 
tached to a spring balance fixed to the lever, as shown in the 
cut. The instrument can be used directly upon the flywheel. 
When not in use the brake is perfectly free of the flywheel, a 
great advantage when starting the engine or motor. The 
‘load is applied either by pressure of the foot or by placing 
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a weight on the long end of the lever, this weight being moved 
along to give a nice adjustment for steady running. There 
are no allowances or corrections whatever to be made, and 
by means of the table supplied with the spring indicator the 
power developed may be read off at’ once without any calcu- 
lations. 


THE STRENGTH OF IRON CASTINGS USED IN MACHINERY. 

At the convention of the American Foundry Foremen, Pro- 
fessor C. H. Benjamin read a paper on the strength of cast- 
iron machine parts, in which he gave the results of many 
tests that have been made by him to determine by actual ex- 
periment the strength of castings of different forms. The in- 
formation given by Prof. Benjamin will be found of decided 
value to designers, specially when engaged in developing 
some apparatus in which to save weight, or for some other 
reason, it is:necessary to cut very close to the mark. In the 
following we have gathered what appear to be the most im- 
portant parts of his address. 


“In so simple a thing as a cast-iron beam of rectangular 


section, theory is more or less at fault in predicting the safe 
load. A series of experiments which I conducted several 
years ago showed me that the neutral axis of such a section 
was not stationary, but traveled gradually up from the center 
of gravity as the load increased. As the sections become 
more complicated the stresses due to the uneven cooling be- 
gin to appear and to still further embarrass the designer. 

In the past dozen years I have conducted tests on a great 
variety of cast-iron members to determine the actual break- 
ing load or pressure and compare it with that deduced by 
theory. There were tested in this way beams of various 
sections, cylinders, wheels, flat plates, gear teeth, pulley arms 
and rims, flywheels, rotary disks and high-speed pulleys of 
various types. 

Cylinders usually break in a circular line just back of one 
of the flanges instead of splitting, as theory would indicate. 
Furthermore, the failures occur at pressure less than one-half 
those given by the usual formulas for their shells. This is 
probably due to pressure of blowholes or hot spots at the 
junction of shell and flange and to the bending moments 
caused by the pull of the cover bolts. Subsequent tests on 
cylinders whose flanges have been reinforced by brackets sub- 
stantiate this conclusion. The cylinders all split-from end 
to end under a pressure approximately two-thirds that given 
by the formula for their shells. The other third is accounted 
for by the bending due to lack of uniformity in the metal. 
A cylinder 10 by 20 inches, with a %4-inch wall, would burst 
at a pressure of about 1,400 pounds per square inch, corres- 
ponding to a tensile stress of 10,000 pounds, whereas tensile 
tests showed the metal, a soft gray iron, to have a tensile 
strength of 14,000 pounds. Rectangular and square plates 
were tested, and the results were found to be remarkably uni- 
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form. The bursting pressure varied less than 10 per cent 
from that calculated by accepted formulas. The tests on gear 
teeth were made by applying a steady load on the testing 
machine, and were only conclusive as to the selection and not 
the absolute strength of different forms. The pressure was 
applied at various angles of obliquity, from 0 to 30 degrees, 
and two-pitch involute and cylindrical teeth were selected 
for experiments. The shapes varied from those of pinions 
to those of racks, and the following conclusions were reached: 

1. The plane of fracture is approximately parallel to the 
line of pressure, and not necessarily at right angles to the 
radial plane. : 

2. Corner breaks are likely to occur even when the pres- 
sure is uniformly distributed. 

3. Rack teeth are about twice as strong as those of pin- 
ions of 15 to 20 teeth, and involute teeth are from 40 to 50 
per cent stronger than cycloidal. 

The breaking pressure corresponded quite well to those 
calculated from the modulus of rupture of the iron used. 

In testing the arms and rims of pulleys a steel belt was 
used, and a-twisting moment thus applied to the pulley 
through the medium of levers and a testing machine. The 
pull on the tight side of the belt was graduated to twice that 
of the slack side, and the pulls were ‘increased until one or 
more of the arms failed. The arms were slightly tapering and . 
had twice the strength at the hub as at the rim. The fact 
that they broke sometimes at one end and sometimes at the 
other showed the ratio of the bending moments. -The arm or 
arms nearest the tight side of the belt nearly always failed 
first, and we were justified in forming the following conclu- 
sions: 

1. That on account of the springing of the rim the bend- 
ing is unevenly distributed, so that about twice the average 
moment comes on the arm nearest the tight belt. : 

2. That the bending moment at the hub is about double ~ 
that at the arm, as such pulleys are usually designed. The 
above ratios will be affected by variations in the relative stiff- 
ness of rims and arms. . ; 

Tests of Rotating Pieces—The most fascinating and the ~ 
most spectacular series of experiments have been those in 
which rotating pieces have been tested to destruction by high 
speed. : 

Wheels, models or flywheels without flanges were operated 
at a speed up to 400 feet per second, while those made in 
sections reached the speed of only 150 feet. Placing the joint 
close to the spoke did not appreciably strengthen the wheel, 
although steel tie rods between the joints and hubs increased 
the strength to some extent. English wheels, built on the 
bicycle wheel pattern, were the strongest wheels experimented 
with, giving a speed of 4,000 revolutions per minute. The 
large number of spokes permitted of no bending of the rim. 
All of the wheels experimented with were 24 inches in di- 
ameter. ; 

A balance weight weighing 3%, pounds was located inside 
of the rim, and the wheel burst at 1,200 revolutions per min- 
ute. It should have withstood a strain of 2,000 revolutions. 

From these tests we reach the following conclusions: 

1. Any weight on the rim between the arms of a rapidly- 
rotating wheel, whether it be a flange, a balance weight or 
otherwise, is a source of weakness and danger,- 

2. When the weight is accompanied by a joint or any 
breaking of the metal at such a point the wheel is entirely 
unsafe at even ordinary belt speeds. 

3. Solid rims of cast iron as ordinarily designed are almost 
entirely free from bending stresses, and will not burst at 
speed much less than 400 feet per second. 

Tests on cast-iron disks have just been commenced, and so — 
far the difficulties have been found greater than in any other 
series of experiments. The bursting speed of a disk is from. 
one and a half to two times that of a ring, and this high 
speed, coupled with the severe shock of bursting, has affected 
the steam turbine used in making the experiments. So far 
three 18-inch disks have been burst at a speed of about 7,500 
revolutions per minute. This corresponds to a rim speed of 
about 600 feet per second and to a stress near the center of 
about 12,000 pounds per square inch.” ; 
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ANNEALING UNDER GAS. 
Walter J. May, in The Practieal Engineer, September 28, 1906. 


Finished steel articles which have to be kept bright when 
annealed are rather difficult to deal with when charcoal pack- 
ing is used, but when the annealing case or box is kept full 
of ordinary coal gas the trouble is overcome and the articles 
remain both bright and clean. The process is by no means 
an expensive one, while with ordinary care there is no danger 
attendant on working, no extremely high temperatures being 
required for annealing only. The quantity of gas used 1s 
small, as after the annealing case is filled, only a very small 
quantity need be passed through—enough -to keep a No. 0 
ordinary fish-tail burner alight being sufficient, and this would 
probably not be more than 2 cubic feet per hour. The time 
taken in the process of annealing from start to finish should 
not exceed two or three hours as a rule unless the arti- 
cles dealt with were very heavy, and therefore it is scarcely 
likely that so much as 10 cubic feet'of gas would be used 
in any one case. 

Where the operator.can regulate the heat it is possible 
to blue steel articles effectively, but as a rule this would 
require the use of a pyrometer, as a great number of men 
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Diagram of Flask and Gas Supply for Annealing under Gas. 


could not judge so low a heat as given from 520 degrees F. 
to 600 degrees F., as there would be no redness to go by. 
Clear mica sight holes might, of course, be used, but as the 
annealing flask would be dark inside, these would be of very 
little use in practice, while test wires would not: advance 
matters much, as these would be blued before larger pieces of 
metal showed any change in color. 

The method of heating the annealing flasks will be the 
one usually adopted in any particular place, but special flasks 
would have to be provided, whether they be of metal or fire- 
clay. Probably those of cylindrical form would be best for 
many reasons, but this form is not absolutely necessary, as 
rectangular shapes may be more easily dealt with in some 
places. Anyhow, the same general plan for arranging the gas 
supply and the small exit pipe will be adopted, and this is 
approximately shown in the cut, each form of flask requiring 
its own special arrangement of fittings. 
is filled with the articles to be annealed, the cover luted on, 
and then it is placed in the furnace, after which the gas is 
connected and turned on, the air escaping by the exit pipe, 
which should be fitted with a No. 0 or No. 1 ordinary iron 
fish-tail burner. When the air has been driven out, the burner 
should be ignited and the supply of gas regulated to give just 
a small flame at the burner, and as the flask becomes hot 
probably a further reduction of the gas supply will be neces- 
sary. When the annealing is completed the gas supply will 
be disconnected, and the end of the supply pipe stopped, the 
exit pipe being stopped as soon as the flask is withdrawn, and 
then the whole can cool down before opening the flask, the 
articles not being exposed to the oxidizing influence of the 
air. Both for convenience and also economy in gas, it is well 
to have an iron stopcock on the exit pipe and an ordinary 
stopcock on the fixed portion of the inlet pipe, as by this 
means the flask can be sealed before it is taken from the fur- 
nace. This is a matter of detail which should be left to the 
common sense of the operator, however, and is scarcely worth 
mentioning where practical men are concerned. 

Air must not be admitted to the annealing flasks while they 
are hot, or the gas will ignite, and under certain conditions 
explode with some violence, in which case damage would be 
done both to the furnace and to persons around, in all prob- 
ability. All joints should be luted to prevent the admission 
of air as a matter of course, but the luting material will vary 
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Roughly, the flask , 
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with the material of which the flask is made. The heat re- 
quired for successful annealing, being between 1,300 and 1,500 
degrees F., would be sufficient to ignite gas holding a certain 
proportion of air, but if air is not present the gas will only 
expand without ignition, and for this reason ordinary care 
must be used. Taken all round, for bright steel work, anneal- 
ing under gas presents considerable advantages, but for rough 
work where finishing has not been done, the ordinary process 
is sufficient as a rule, and need not be deviated from unless 
for some special reason. 


THE CUTTING OF STEEL BY THE COMBUSTION 
PROCESS. 


S. D. V. Burr, Iron Age, November 1, 1906. 


We are indebted to a Belgian engineer, Felix Jottrand, of 
Uccle, for the. perfection of a process which, according to 
reports that have reached this side, is both rapid and eco- 
nomical and further is capable of wide application. The pro- 
cess depends upom the union of oxygen and iron and is 
founded upon the principle that when combustion has once 
been started it will continue.as long as the proper conditions 
are maintained (see MACHINERY, Engineering Edition, July, 
1906, page 590). ) 

The first experiments were made with an. oxy-hydrogen 
flame to bring the metal to a red heat; when this temperature 
had been reached the hydrogen supply was reduced and that 
of the oxygen increased,.the idea being to produce combus- 
tion. It was found that this action was not violent enough; 
the oxidation was too slow, and the metal could not be made 
fluid enough to flow freely from the cut. Carried out in this 
manner the operation was intermittent. Combustion could 
only be maintained for a few seconds at a time and then the 
metal had to be again heated with the oxy-hydrogen jet. The 
kerf was of varying widths and its edges were rough, while 
the repeated heatings were too prodigal in the use of hydro- 
gen. 

Success was attained when two jets, one carrying the oxy- 
gen and hydrogen and the other the oxygen, were moved 
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Figs. 1 and 2. The Cutting of Steel by the Combustion Process. 


along the mark. The first brought the metal to a red heat 
and the second provided the oxygen for combustion. The first 
jet was kept a short distance in advance of the second. Un- 
der these conditions the heat did not have time to be dissi- 
pated and the oxide was very fluid. Rapidity of cutting was 
assured, as the work was continuous. The expense of cutting 
was reduced, as there was no waste of gases, both the oxygen 
and hydrogen being used under the most efficient circum- 
stances. 

It is explained that the cutting of the metal is affected by a 
chemical action upon the heated part, the metal being raised 
to such a temperature as to enable oxidation’to take place 
without fusion of the metal, while the oxides, which are more 
fusible than the metal itself, flow readily. The severance is 
perfectly clean as though the metal had been sawed. 

The construction of the device will be understood from the 
accompanying illustrations, which are taken from the -patent 
papers. When the work does not require any great degree of 
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precision, or when the contours to be cut are quite compli- 
cated, an ordinary blowpipe is employed, indicated at a in 
Fig. 1. 
oxygen and hydrogen which open into the mixing chamber, 
d, from which leads the nozzle e, whence issues the heating 
jet f against the metal g. To this blowpipe is fixed the pipe 
h, which conducts oxygen under pressure to the nozzle i. This 
nozzle is arranged to follow closely in the path of the first, 
so as to direct its jet 7 upon that portion of the metal: which 
has been brought to the proper temperature by the flame. 
This jet of oxygen produces a clean cut along the line and 
without appreciable loss of metal. 

The second drawing, Fig. 2, shows the nozzles carried by a 
center k, which is applied to a pipe. It is evident that the 
same arrangement can be applied to a plate for circle cutting. 
Extending from the center is an arm at the lower end of 
which is a stud engaging with a slotted bar to which the gas 
pipes 7 are attached. By this means the device can be ar- 
ranged to cut in circles of different diameters. 

It is mentioned that the section cut is as clean as that left 
by a saw and the kerf is not over 2 millimeters (0.078 inch) 
wide in a plate 100 millimeters (3.93 inches) thick. The rate 
of cutting is 20 centimeters (7.87 inches) per minute for a 
plate 15 millimeters (0.59 inch) thick. The consumption of 


-hydrogen and oxygen for this amount of work is only a few 


liters (1 liter= 61.022 cubic inches) of each. The line of 
cutting may follow any direction desired, and variations in 
the character of the metal have no influence on the cutting. 
The process is equally applicable to hard or soft steel and has 
been advocated for the dressing of armor plate. 


HIGH-SPEED STEELS FOR WOODWORKING. 
Iron Age, November 1, 1906. 


Builders of woodworking machinery assert that they have 
demonstrated to their complete satisfaction that the high- 
speed steels are destined to bring about radical improvements 
in the woodworking industry, and some even go so far as 
to prophesy that it will be revolutionized in the near future. 
The tests made by one of the best-known and largest of the 
woodworking machine establishments brought out these gen- 
eral facts: j 

The rate of feed may be nearly doubled. 

The cutting knives keep an edge from three to ten times 
as long as the old steels: 

The knives may be ground with a better edge. 

The sharpening of knives may be done to advantage with- 
out removing them from the head. 

A slower speed of knife head is entirely practicable. 

The most interesting and probably the .most unexpected 
advantage obtained from the use of the new steels is the 
smoothness of the finish which they give to the work. This 
seems somewhat paradoxical to one who has employed them 
in working metal. where they have been of little or no value 
in finishing work, though of exceedingly great importance in 
heavy or rapid production. Tests made, however, tend to 
show that in planing, for instance, it is possible to obtain, in- 
stead of a succession of knife marks, a clean, unmarred sur- 
face with a glossiness similar to that obtained in a sanding 
machine. Sample boards planed at the rate of 105 feet per 
minute showed this characteristic, and these boards included 
several varieties of both hard and soft woods. Sixty feet 
per minute is a high feed for carbon steels. Probably the 
reason for this better finish lies in the durability of the steel, 
which renders it possible to give the knives a keener edge 
with the knowledge that they will stand up to the work for a 
reasonable length of time. It is hoped by those who have 
experimented in this direction that under the new conditions 
still finer surfaces may be turned out by the planing machine 
at high.rates of feed. As to the use of this steel for heavy 
reduction purposes, there should be some advantage in em- 
ploying it as there is in metal working, but not so great a 
one,. Here the old steels have been entirely satisfactory and 
seldom has a task been found beyond the temper of the cut- 
ting blades. For special purposes, such as in machining very 
hard woods, high-speed steel should prove valuable. As for 
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the form of the knives, the toolholder is coming into vogue, 
the blades consisting of a thin, narrow strip, securely clamped 
to the head. 


ELASTIC COUPLINGS. 


Some kind of a spring drive has long been recognized as 
advantageous for machinery in which sudden and violent 
changes of resistance have to be overcome. The cut, Fig. 1, 
shows a coupling designed by Messrs. Rankin, Kennedy & 
Sons, Glasgow, primarily for use in motor cars and similar 
designs, and described in Engineering October 12, 1906. Its 


peculiar feature consists of a rubber disk for transmitting 
This disk is provided with holes which receive 


the power. 


” “rehineru, Ni ¥. 
Fig.1. Flexible Elastic Coupling. 

the driving and driven pins projecting alternately from the 
faces of the coupling flanges. There are three pins in each 
flange. The flanges are prevented from longitudinal move- 
ment by a ball-and-socket connection. Consequently the shafts 
are free to adapt themselves to any. want of alignment, but 
the ends cannot separate or close up on account of the ball 
joint. In motor cars where gear wheel transmission is used, 
the Kennedy coupler fitted to each end of the cardan shaft 
provides both a flexible and spring drive, and acts as a uni- 
versal joint at the same time. 

For chain drive the ball joint is dispensed with, as no flex- 
ibility is then required, and the coupling is designed as is 
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Fig. 2. Non-flexible Elastic Coupling. 


shown in Fig. 2. Sprocket wheel A is fixed to the sleeve B, « 
which turns loosely on shaft. The sleeve C is keyed to the 
shaft and each of the sleeves has three pins connecting them 
with the rubber disk. The collar D is inserted between the 


sleeves simply to keep them at a correct distance from one 
another. 


UNIFORM NOMENCLATURE OF IRON AND STEEL. 


At the Brussels Congress of the International Association 
for Testing Materials held in September, 1906, a report was 
presented on “The Uniform Nomenclature of Iron and Steel.” 
The following definitions of the most important forms of 
iron and steel are given: 

Alloy cast irons: Irons which owe their properties chiefly 
to the presence of an element other than carbon. 

Alloy steels: Steels which owe their properties chiefly to 
the presence of an element other than carbon. 

Basic pig iron: Pig iron containing so little silicon and 
sulphur that it is suited for easy conversion into steel by 
the basic open-hearth process (restricted to pig iron con- 
taining not more than 1.00 per cent of silicon). 

Bessemer pig iron: Iron which contains so little _phos- 
phorus and sulphur that it can be used for conversion into 
steel by the original or acid Bessemer process (restricted to 
pig iron containing not more than 0.10 per cent of phos- 
phorus). 


December, 1906. 


Bessemer steel: Steel made by the Bessemer process, irre- 
spective of carbon content. 
Blister steel: Steel made by carburizing wrought iron by 
heating it in contact with carbonaceous matter. 
Cast iron: Iron containing so much carbon or its equiva- 
lent that it is not malleable at any temperature. The com- 
mittee recommends drawing the line between cast iron and 
steel at 2.20-per cent carbon. 
Cast steel: The same as crucible steel; 
to be avoided because confusing. 
Cemented steel: The same as blister steel. 
Charcoal hearth cast iron: Cast iron which has had its 
silicon and usually its phosphorus removed in the charcoal 
hearth, but still contains so much carbon as to be distinctly 
cast iron. 
Converted steel: The same as blister steel. 
Crucible steel: Steel made by the crucible process, irrespec- 
tive of carbon content. — 
Gray pig iron and gray cast iron: Pig iron and cast iron 
in the fracture of which the iron itself is nearly or quite 
concealed by graphite, so that the fracture has the gray color 
of graphite. z 
Matlleable castings: Castings made from iron which when 
first made is in the condition of cast iron, and is made ‘mal- 
leable by subsequent treatment without fusion. 
Malleable iron: The same as wrought iron. 
Maileable pig iron: An American trade name for the pig 
iron suitable for converting into malleable castings through 
the process of melting, treating when molten, casting in a 
brittle state, and then making malleable without remelting. 
Open-hearth steel: Steel made by the open-hearth process 
irrespective of carbon content. ; : 
Pig iron: Cast iron which has been cast into pigs direct 
from the blast furnace. 
Puddied iron: Wrought iron made by the puddling process. 
Puddled steel: 
necessarily slag-bearing. 
Refined cast iron: Cast iron which has had most of its 
silicon removed in the refinery furnace, but still contains so 
much carbon as to be distinctly cast iron. 
Shear steel: Steel, usually in the form of bars, made from 
blister steel by shearing it into short lengths, piling, and 
welding these by rolling or hammering them at a welding 
heat. If this process of shearing, piling, etc., is repeated, 
the product is called “double shear steel.’ 
Steel: Iron which is malleable at least in some one range 
of temperature, and in addition is either (a) cast into an 
initially malleable mass: or, (b) is capable of hardening 
greatly by sudden cooling; or, (c) is both so cast and so 
capable of hardening. 
Steel Castings: Unforged and unrolled castings made of 
Bessemer, open-hearth, crucible or any other steel. 
_ Washed metal: Cast iron from which most of the silicon 

and phosphor have been removed by the Bell-Krupp process 
without removing much of the carbon, so that it still con- 
tains enough carbon to be cast iron. 

Weld iron: The same as wrought iron; 
needless. 

White pig iron and white cast iron: Pig iron and cast iron 
in the fracture of which little or no graphite is visible, so 
that their fracture is silvery and white. 

Wrought iron: Slag-bearing, malleable iron, which does 
not harden materially when suddenly cooled. 
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THE MAZZA SEPARATOR FOR GASES-THE HIGHEST 
TEMPERATURE EVER ATTAINED BY MAN 


Robert Kennedy Duncan, in Harper’s Magazine, October, 1906. 


Professor Duncan, who occupies the chair of Industrial 
Chemistry in the University of Kansas, contributed to the 
October Harper’s a readable and instructive article on “High 
Temperatures and Modern Industry.” A review is given of 
the increase in knowledge made possible by each increase in 
temperature afforded by successive discoveries, taking the 
reader from the bushwood fire of the savage, through the 
“good beach cole” of the alchemist, to the fiery furnace of the 
electric are. Speaking of the importance of the oxygen blast 
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in obtaining high temperatures, he thus describes two in- 
genious methods for obtaining it: 

“As everybody knows, placing the ‘blower’ on the grate in- 
creases the per cent of oxygen passing over the fuel in a 
given time; it is the principle of the forced draft. But enor- 
mously better results may be obtained in another way. Since 
combustion depends upon the twenty-one volumes of oxygen 
in the air, why not increase its per cent by abstracting the 
inert and diluting nitrogen? This is being done to-day in 
two distinct ways. The first depends upon the use of liquid 
air. The boiling point of its constituent nitrogen is above that 
of its oxygen, and hence as its evaporation proceeds it leaves 
a liquid continuously richer in oxygen. Not only so, but 
Pictet and others following him have devised a “separator,” 
by which the evaporating gases separate, because of their dif- 
ferent specific gravities, in such a way that nitrogen passes 
off through one tube and oxygen through another. This 
method is one of completely: demonstrated efficiency; it is 
attracting ‘wide attention in France, and it may safely be 
predicted that in a few years it will enormously increase the 
output of the unit blast-furnace and high-temperature steels. 

“The other method is a most curious one, and depends upon 
the hitherto unsuspected fact that it is possible to use cen- 
trifugal force in order to separate out a mixture of gases. 
The idea that with a revolving wheel it is possible to whirl 
out of the air nitrogen to one corner and oxygen to another 
seems almost absurd, and yet it is apparently capable of prac- 
tical application. 

*“The ‘Mazza Separator, as it is called, contains a centrifu- 
gal wheel, which, revolving in the air at speeds from 1,200 
to 2,200 a minute, is capable of concentrating the per cent of 
oxygen at the periphery. According to the experiments of 
Professor Schaefer, of the Technical School at Charlottenburg, 
the apparatus increases the per cent of oxygen in the air 
drawn from the periphery from twenty-one volumes to twenty- 
six. Again, according to an Italian firm of papermakers, who 
applied the separator to air furnished to their Cornish boil- 
ers, they saved throughout a month’s working no less than 
27.7 per cent of their coal. Of course, it is capable, also, of 
whirling hydrogen out of illuminating gas, and so increasing 
its luminosity; of whirling carbonic acid out of waste blast- 
furnace gas, thus making it more available for the new blast- 
furnace engines; and, in. fact, if its actual industrial prac- 
tice yields even a modest approximation to the enormous 
claims of its manufacturers, its use ought to result in strik- 
ing economics in furnace practice.” 

As to the furthest point yet reached in the direction of 
high temperature, the author says: “According to a paper 
recently communicated to the Royal Society, Sir Andrew Noble 
has reached the highest point of temperature in terrestrial 
thermometry. He has accomplished this by exploding cordite 
in closed vessels with a resulting pressure of fifty tons to the 
square inch, and a temperature of no less than 5,200 de- 
grees C. Sir William Crookes saw that one incidental result 
of this experiment should have been the formation of- dia- 
mond—that is, if his calculations were correct. On working 
over the residues of the explosion chamber he has recently 
extracted from them small crystals that seem to be veritable 
diamonds. We see, then, that if men cannot control the condi- 
tions that make for large diamonds, they, at least, understand 
them. It is, in_all likelihood, a matter of a comparatively 
short time when the diamond will have been conquered as 
absolutely as the ruby. 

“With this final temperature of 5,200 degrees C. we have 
reached the limit of man’s present attainment. On looking 
back, we see that every step in temperature he has so far 
taken has led him just so far along the path to universal 
conquest—the absolute cenquest which he is destined ultt- 
mately to make. But in this phase of temperature alone he 
has far to go. We have had evidence from many sources that 
even in the sun, which is by no means the hottest of the 
heavenly bodies, and which. yet possesses temperatures that 
transcend anything we know on earth, the very elements of 
matter lie there disintegrated into simpler forms. Such tem- 
peratures are the distant Alpine heights ever and ever so far 
higher than the slight ascent to which we have so tediously 
arrived.” 
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ALUNDUM-ITS MANUFACTURE, CHARACTERISTICS 
AND USE. 


Abstract of a description prepared by the Norton Co. in response 
to numerous requests. 

No more remarkable advance in mechanical lines has taken 
place in modern times than the development of grinding. The 
field of the old grindstone was limited, and the sharpening 
of edged tools was almost its only use. But the introduction 
of the emery wheel made grinding a very important operation. 
The emery wheel has not only rapidly replaced the grind- 
stone, but in many operations the work of the cold-chisel, the 
lathe tool, the file, and other steel-cutting tools is now done 
more efficiently by grinding. 

Before the invention of the electric furnace, artificial abra- 
sives suitable for grinding wheels were unknown. Wheel 
manufacturers necessarily depended upon natural products— 
chiefly corundum and emery. As emery occurs in considera- 
ble quantitiés in various parts of the world, it came to be 
recognized and used as the chief raw material for grinding 
wheels and other products employed in grinding metals. On 
this account the modern grinding wheel made of any abrasive 
is popularly known as the “emery wheel.” 

The Norton Company has during the past few years been 
operating an electric furnace plant at Niagara Falls, New 
York, in which has been developed and brought out a superior 
abrasive, known as alundum, and which is conceded to be 
one of the important electrochemical products made possible 
by the Niagara Falls power development. Eleven electric fur- 
naces have been installed there, each capable of turning out 
three tons of alundum every twenty-four hours. 

The process of making alundum consists in taking the 
purest amorphous oxide of aluminum found in nature, known 
as the mineral bauxite, and purifying and melting it in the 
electric furnace in a large, homogeneous bath or fluid mass. 
Upon cooling, this molten fluid solidifies and crystallizes in 
solid masses of alundum of great purity and absolute uni- 
formity throughout. 

Bauxite, the raw material from which alundum is made, 
is the purest naturally occurring amorphous oxide of alumi- 
num known. This mineral was originally found at Baux, 
France, from which it derives its name, but purer forms are 
now obtainable in the United. States. The best quality only 
is used in the manufacture of alundum, and in its preparation 
practically all impurities are removed. The high grades of 
bauxite used are of rare occurrence. The Norton Company, 
however, owns its own, mines from which the purest grade is 
obtained. 

The bauxite is heated in large preliminary heating furnaces 
to drive off the combined water, and is then melted directly 
in electric furnaces of special design. Bauxite was consid- 
ered infusible until the invention of this process, no heat 
of combustion being able to melt it, the electric arc only being 
equal to this task. 

The temperature, at which the furnace charge melts in one 
homogeneous mass, is above the limit by which temperatures 
are measured by any means known to science, and is variously 
estimated between 6,000 and 7,000 degrees F. The operation of 
these furnaces and the composition of the molten bath is un- 
der the control of the furnace operative. Exact quality and 
uniformity, which is so important in steel manufacture, is 
fully as important in the manufacture of alundum. The high- 
est grades of steel are now being made in electric furnaces 
similar in design to the alundum furnace, because impurities 
can be removed at the high temperatures obtained by the 
electric are, and the quality of the molten bath uniformly 
maintained. In the alundum furnace both the purity and uni- 
formity of the alundum is assured. Each step in the process 
is under the close supervision of expert chemists. 

The large masses of molten bauxite are allowed to cool and 
-erystallize in great ingots of purified crystalline alundum. 
Beautiful crystals are found in the center of these masses, 
‘showing nearly all the variety of colors found in the ruby and 
sapphire, of which alundum is the commercial, artificial pro- 
duct. The rarer colors of light pink, blue and purple found 
in the rarer oriental gems are sometimes noticed in small 
crystals. The ingots of alundum-are broken up into small 
pieces by means of powerful crushers. It is then passed 
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through series of rolls to reduce it to the various sizes of 
grain, which are finally separated by passing over sieves of 
different mesh to prepare it for manufacture: into Norton 
grinding wheels, rubbing and sharpening stones, etc. 

The solid massive alundum, while resembling the purest 
natural corundum in chemical composition, has the remark- 
able quality of being considerably harder than the natural 
product. This is due to the perfectly fluid condition in which 
the mass is melted, the control of its composition, the rate and 
method of its cooling and crystallization by which it receives 
its temper, the absence of water of combination (which almost 
invariably exists in natural corundum), and the pure and . 
even state in which the fluid mass crystallizes. 

The introduction of alundum in the field of grinding has 
been remarkably successful and rapid. The requisites sought 
for and attained in this abrasive are extreme hardness and 
sharpness, combined with uniformity and proper temper. 
These, alundum has in the highest degree. ; 

To have sharpness in order to obtain the most satisfactory 
results—so far as rapid and continued cutting is concerned— 
a peculiar quality is necessary. There must be a fracture 
which will give a number of sharp-cutting points, This is 
obtained in alundum to better advantage than in any other 
abrasive material. 

In the matter of hardness the recognized standard is the 
diamond, which is No. 10 in the scale of hardness; nothing 
that man has yet discovered or made equals the diamond in 
hardness. The term “hardness” is, therefore, a comparative 
term, the hardness of a mineral being.ascertained by its abil- 
ity to scratch another mineral of a known degree of hardness, 
or to be scratched by such a mineral. — 

Pure crystalline corundum, represented by the best sap- 
phire or ruby, has always been the standard of No. 9 in the 
scale of hardness. This is readily scratched by alundum; in 
fact, alundum powder is used for cutting and drilling rubies 
and sapphires. for watch jewels, etc. 1 

After numerous careful tests, comparing alundum grains 
with other abrasive grains, including the diamond, alundum 
is found to exceed 9144 in the scale of hardness where the 
diamond is 10. 

By “temper” is meant its strength of grain and the charac- 
ter of its fracture under grinding pressure. An alundum 
grain is remarkably tough and will stand more crushing pres- 
sure before breaking than any other abrasive grain, but when 
it does break down it breaks with a sharp, crisp fracture, — 
giving a fresh, keen-cutting edge. This is a most important 
quality in an abrasive. . 

The purity and uniformity of alundum far surpasses that 
of any other abrasive. Purity, besides resulting in greater 
hardness and better temper, is’ necessary in the bonding of 
the grain into wheels, in order to secure accurate and uniform 
results, and uniformity is necessary to secure constant effi- 
ciency and accuracy of grade and temper in a wheel, so that 
wheels can be accurately duplicated at any time and main- 
tain their standard of work. 

Uniformity is one of the most important requisites in an 
abrasive. The ability to duplicate a grinding wheel is essen- 
tial to efficient results from its use. In grinding wheels the 
abrasive grain of given size is bonded together to produce a 
certain grade or temper for a certain kind.of work. This 
means that the bond, which holds the grains together, must j 
be harder or softer according to the particular work required 
of the wheel. Different.grades are required for different ma- 
terials to be ground; cast iron, steel, brass, glass, bone, leath- 
er, wood and other substances demand wheels of special grade 
which must be duplicated to make the grinding operation con- 
tinuously efficient. It is for this most important reason that ~ 
great stress is placed on evenness in quality of the abrasive 
itself. Grades cannot be duplicated accurately without having 
a known and dependable factor in the uniformity of the ma- 
terial composing the wheel; and this important requisite is to 
the highest degree found in alundum, . : 

Alundum and the process of making it were awarded the 
Grand Prize at the St. Louis Exposition. The individuals re- 
sponsible for its invention and development were honored 
with diplomas and medals for their part in this most notable, 
practical invention. 
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APPRENTICESHIP IN THE UNITED STATES. 
Abstract of Report of Apprenticeship Committee of the National 
Machine Tool Builders’ Association, 1906. 

At the fifth annual convention of the National Machine Tool 
Builders’ Association at the Hotel Breslin, New York City, 
October 9, Mr. E. P. Bullard, Jr., presented the final report 
of the Apprenticeship Committee, which had been directed to 
make a thorough analysis of the systems now in use through- 
out the United States, and to make suggestions for the guid- 
ance of the association in taking such action as might be 
advisable in the direction of uniform apprenticeship require- 
ments. The following paragraphs give an abstract of the es- 
sential features of the report. 

A series of letters containing fourteen questions was ad- 
dressed to 51 machine tool builders and 41 other manufac- 
turing concerns employing machinists. Replies were received 
from 49 machine tool builders and 26 from concerns engaged 
in other lines. The following were the questions asked: 

No. 1. Do you indenture apprentices to the machinist’s 
trade? ; 

No. 2. Have such apprentices proven satisfactory from a 
commercial standpoint? 

No. 3. What is the approximate ratio between the number 
of apprentices and machinists employed? 

No. 4. Have graduate apprentices of your works been ad- 
vanced to positions of authority while in your employ? 

No. 5. Is difficulty experienced in securing a_ sufficient 
number of intelligent apprentices? 

No. 6. Are applicants required to have a specific amount of 
previous school training? 

No. 7. Are courses of instruction provided for apprentices 
during their term of service? 

No. 8. Is attendance on these courses compulsory? 

No. 9. Are apprentices under the charge of a special in- 
structor while employed in the works? 

'No. 10. Are apprentices permitted to work on either the 
premium or piece-work systems? 

No. 11. Are small tools provided for their use free of 
charge? : 

No. 12. Are inducements of either shorter time or increased 
pay offered to technical graduates to learn the machinist’s 
trade? 

No. 18. Do you indenture apprentices to the various 
branches of the trade, such as lathe work, planer work, etc.? 

No. 14. Is any provision made for these special appren- 
tices to become regular apprentices, should they desire, after 
having completed their special apprenticeship? 

The following synopsis, taken verbatim from the report, 
gives the results of this inquiry: 

1. The majority of Machine Tool Builders have established 
apprenticeship systems, which are in more or less satisfactory 
operation. A smaller percentage of the allied trades have 
some system, but one large industry, the automobile manufac- 
turers, with one exception, employs no apprentices. 

2. Apprentices have proven satisfactory from a commercial 
standpoint. 

3. The approximate ratio between the number of appren- 
tices and journeymen employed by The Machine Tool Builders 
is about 18 per cent, whereas the allied trades do not average 
over 13 per cent. 

4. Graduate apprentices have been advanced to positions of 
authority in many shops. Some concerns state that their fore- 
men come almost entirely from this class. 

5. All reports indicate that difficulty is experienced in se- 
curing a sufficient number of intelligent apprentices. It seems, 
however, that the question of wages and time of service have 
little effect on this question. 

6. But few concerns require a specific amount of previous 
school training, the majority requiring a common school edu- 
cation only. 

7. As a general rule courses of instruction are not provided 
for apprentices. 

8. Those who do provide such a course make attendance 
compulsory. 

9. Apprentices are usually under the direct charge of the 
foreman of the department. J 

10. About 50 per cent of the concerns employing appren- 
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tices permit them to work under either the premium or piece 
work systems. 

11. Thirty-three per cent provide small tools free of charge. 

12. Thirty-three per cent offer special inducements to tech- 
nical graduates, but state that they find it difficult to secure 
them. 

alas Twelve per cent state that apprentices are taken to the 
various branches of the machinist’s trade. 

14. But a small percentage of the above make provision for 
special apprentices to become regular apprentices after having 
completed their special course. 

This problem then resolves itself into the following: 

Having an insufficient number of skilled workmen, we can 
only increase this supply by teaching the machinist’s trade to 
an increased number of boys. Finding difficulty in procuring 
a sufficient number of boys for this purpose, we must offer 
inducements which will attract them to the trade. 

We would therefore suggest: First, the drafting of uniform 
apprenticeship contracts, covering both regular and special 
apprentices, same to be binding both to 'the employer and em- 
ployee, the former to be obliged to properly instruct the latter 
in the branch or branches of the trade specified in the con- 
tract, and we suggest that the articles of indenture provide 
sufficient guarantee on the part of the apprentice for the sat- 
isfactory completion of his time of service, the wages paid to 
be optional with the individual employer. We believe this 
point is essential, as it is apparent from our investigation that 
apprentice wages vary in different sections of the country. 
It would seem advisable, however, to have a uniform term of 
service in all cases to be based on the time found necessary, 
by previous experience, to properly teach the branch or 
branches of the trade specified in the contract. 

The number of apprentices employed in any shop should be 
limited only by the ability of the employer to properly in- 
struct them. 

Graduate apprentices should be advanced wherever possible, 
and preference given them in making promotions. 

Special apprentices or those indentured to one branch of 
the trade only should have a common school education, and 
regular apprentices, or those indentured to the full trade, to 
have at least a grammar school education. 

Courses of instruction for apprentices during their term of 
service should be provided, where practicable, and attendance 
upon such courses, where provided, be made compulsory. High 
school and technical graduates should be exempt from special 
study during their term of service. A, special instructor should 
be provided where practicable. 

Apprentices should be permitted to work on the premium 
or piece work systems. All small tools should be provided for 
their use free of charge, these to be furnished new on com- 
pletion of their trial period, and presented to them on the 
satisfactory completion of their term of apprenticeship. These 
tools should be inspected by an authorized official at stated 
intervals and the condition reported. These reports would be 
valuable in determining the interest and ability of the ap- 
prentices. 

Technical graduates should be encouraged to indenture 
themselves to the trade by offering higher wages and shorter 
period of service. Influence should be brought to bear upon 
those in authority at the technical schools to impress upon 
them the demand in the machine tool business for men hav- 
ing a technical education and willing to learn the practical 
side of the business. 

Indenture apprentices to the various branches of the ma- 
chinist’s trade, making the term of service short and wages 
relatively high. Offer bonus or reward for the satisfactory 
completion of apprenticeship. 

Offer an opportunity for special apprentices to become regu- 
lar apprentices, should they so desire on the completion of 
their special apprenticeship, the time so served applying on 
the regular apprenticeship course in proportion as may be 
thought advisable. 

Finally, issue a diploma, bearing the seal of the National 
Machine Tool Builders’ Association, to both regular and spe- 
cial apprentices, stating clearly the work accomplished during 
term of service. 
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STRENGTH OF GEARS. 


JOHN S. MYERS. 


The best solution of the gear problem is by use of the 
“sear slide rule,” an instrument somewhat resembling Sex- 
ton’s Omnimeter in appearance, which was developed by Mr. 
Carl G. Barth and placed upon the market in 1902. This 
device takes into account all the variable factors involved 
in a manner not practical for any table or chart. The writer 
does not offer the present article, with the accompanying 
diagrams, as affording so speedy or easily attained a solution 
of the problem, but more as an introduction to the special 
subject of bevel gears; the method of treatment of this phase 
of the subject here given being original with Mr. Barth and 
not heretofore published. The formula used for varying the 
stress according to the velocity was also developed by Mr. 
Barth, but upon submitting it to Mr. Lewis, he found it to 
be identical with one the latter had developed, but, to the 
best of the writer’s knowledge, had never published. 

The Lewis formula and the factors of strength for gears 
were presented to the public in 1893, and have been quite 
generally accepted as the standard for computations. The 
stresses for different speeds as first recommended by Mr. 
Lewis were only given tentatively in the absence of sufficient 
data upon which to base a definite formula expressing a 
mathematical relation. They have been found to agree fairly 
well with good practice, which indicates that, taken as a 
whole, they were approximately correct, notwithstanding 
some marked irregularities which are clearly evident by an 
inspection of the accompanying diagram, (see Plate III in the 
Supplement) where the dotted line represents Lewis’s origi- 
nal table of stresses for different velocities. The formula 
devised to supplant this original table is as follows: 

Let V=velocity in feet per minute at the pitch line of the 

gear; 
S, = allowable static stress in pounds per sq. in., 7. @., 
the allowable stress when the velocity equals 


Zero. 
S, = allowable stress at the velocity V; 
600 
Then S, = S,; ——- - (1) 
600 + V 


This formula gives a logical basis upon which to vary the 
stress according to the velocity, the value of S, being chosen 
to suit the material used, class of workmanship and con- 
dition of service. In the diagram the three curves are plot- 
ted for S, — 4,000, 6,000 and 8,000 respectively when reading 
on the bottom scale designated stress for cast iron, or, when 
read on the top scale for steel, the corresponding values of 
S, are 10,000, 15,000 and 20,000. In the chart for strength of 
spur gears (see Plate II in Supplement) the column on the 
left gives the working load for gears of 1-inch pitch and 1-inch 
face, the stresses used being as given by the 8,000, 20,000 
curve, and the column on the right working loads for stresses 
according to the 6,000, 15,000 curve, the former being ap- 
proximately the values as originally given by Lewis, which 
are intended for first-class workmanship, the latter being % 
of these values and applicable to a rougher class of machinery. 

In order to give the scale of this chart representing the 
number of teeth a uniform appearance it was necessary to 
smooth out the inaccuracies of the Lewis strength factors 
by plotting them to scale and drawing a curve through the 
general direction. The explanation given in connection with 
this curve (see Plate I in Supplement) is sufficient to 
elucidate the method pursued. 

To use the chart for strength of spur gears: 

Case 1. To find the strength of a given gear; follow the 
vertical line representing the number of teeth to its inter- 
section with the oblique line of the proper speed, and from 
this point follow the horizontal line to the left and read off 
the working load for 1-inch pitch and l-inch face. Multiply 
this by the product of the face and the circular pitch and the 
result is the working load for the given gear, if the workman- 
ship is good and the service not severe. If the contrary is 
the case use the working loads in the column on the right. 

Case II. To find the proper pitch and face of a gear to 
carry a given load; proceed as before, going to left or right 
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according to workmanship and service, and divide the given 
load by the working load for 1-inch pitch and 1-inch face. 
Make the product of the circular pitch and face of the re- 
quired gear equal to this quotient. When using diametral 
pitch reduce it to circular pitch by aid of the table given 
with the chart, the first decimal place of these equivalents 
being sufficiently accurate for the purpose. 

Example of case II: What should be the pitch and face 
of a 15-tooth, cast iron pinion running at a velocity of 1,000 
feet per minute and transmitting a working load of 650 pounds 
at the pitch line? 

By the chart, in the column on the left, the working load 
for 1-inch pitch, 1l-inch face is 225 pounds, then 650/225 — 
2.89 = product of pitch and face for the required gear. One- 
inch pitch and 38-inch face would fulfill the conditions with a 
margin of safety. ; 

Going now to the subject of bevel gears, Mr. Lewis gives 
the formula 
D? — d 
Ys 2 (2) 
3 D* (D — d) 
in which 

W=+=working load reduced to the pitch diameter at the 
large end, 

S=allowable stress at the given speed, 

P=pitch of teeth at large diameter, > 

F'= face of gear, 

D=phpitch diameter at: large end, 

d= pitch diameter at small end, 

Y=strength factor depending upon shape of teeth and 

formative number of teeth, this formative number of teeth 


L 
being equal to n sec a=n—, where n = actual number of 
: 184 


teeth, a@ is the angle the pitch line makes with the center 
line; and Z and H are the dimensions indicated in the sketch 
(see Plate IV in Supplement). He states that when d is not 
less than 2/3 D, as is the case in good practice, the formula 


d 
WeE=SPFY —, (3) 
D 
gives results almost identical. 


If the above formulas be expressed in terms of the face F 
and the total possible length of face L they are then in a 
form which gives relative strengths for different face widths; 
and instead of expressing the limit of good practice in terms 
of the large and small diameters, which are only identical 
for both gears of the pair in the special case of miters, this 
limit is then stated by saying that the face width may be 
Alycs 15). 

To express formula 2 in terms of F' and L: 

D=2L sin a and d=2(L—F)sina, then 


Ds — d3 (2 L sin a)? — [2 (L— F) sin a]? 


3D? (D—d) 3(2Lsina)? [2 Lsina —2(L—F) sina] 
88 F-s8Lie+r) L-LF+4F® L—-F (=) 


24 0? F L? L- 3 


We may then write formula 2 thus: 


YBa «mate Way fa GaN , 
W=SPFY | — +-f— (5) 
‘ ef 8\ L 
The quantity in brackets is the ratio of the strength of a 
bevel gear to the strength of a spur gear of the same pitch 


and face. This quantity may also be written 


ie ele 
1-5+2(> 
TORN EL, 


Since 1/3(F/L)* is small compared to 1—F/L when F/L 
does not much exceed 1/3 it may be neglected and formula 5 


then becomes 

L—F 

iW = SPF Y (6) 

L 
which is accurate enough for all practical purposes.. This is 
shown clearly in chart 1 (see Plate IV. in Supplement) where 
the full curved line, plotted from the calculated values given 
in the table just above the chart, represents the correct ratio 


of strength while the straight dotted line gives the approxi- 
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and Cycloidal Spur Gears 


STRENGTH OF GHARS.—II. 


- 


Involute 


5° 


, 


Factors 
vertical scale from the curve. 


Method of rationalizing Lewis's strength 
Taking the vertical scale as representing the 
number of teeth, the round dots indicate values 
of y according to Lewis. The curve gives values 
of y as used in making spur gear chart. The 
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L—F 
mate ratio 
1 F ile pie \.2 Leal a 
For — = -, the correct ratio 1 — — + -— J} =1—-+-~x- 
LL 3 L Bevel, 5 Se ¢ 
19 L—F F 
= — = 0.7037 and the approximate ratio aaa tl ea 
27 L 15 


ee 
— = - = 0.6667, which is a difference of only — = 0.087, or less 
eats) 27 


than 4 per cent error for the greatest face widths used in good 
practice and this error is on the side of safety. 

Chart 2 shows the ratio of strength of a bevel gear of face 
F to the strength of a bevel gear of face L. It thus indicates 
the proportion of the total possible theoretical strength of 
the entire cone developed by any given face. The formula 
may be developed as follows: 


strength of bevel gear of face F 


Ratio = —_—_—_____-—_—_. 
strength of bevel gear when fF = L 
L—F 1 Ff EFL— Ff? cae 
SPF Y {——— + -— SSS GS 
L 3 L? L 3 L? FL — fF? 
ee ees ee == 8 = 
L—L 1 1? 1 LL? 
SPLY {—— + -— -L 
. L 3 DL? 3 
yt? 12 HY? F\3 
tante-a(s + =) (7) 
15 IL L L 


Values of this ratio, as given in the table above the chart, 
were calculated and used in plotting the curve. It is to be 
noticed that this curve commences to change direction rap- 
idly from F/L=0.3 and over. When F/L—1/3 this theoret- 
ical ratio =0.7037 and in practice there has probably been 
developed 0.9 or even 0.95 of the possible strength to be at- 
tained. This is indicated by the dotted curve which shows 
clearly that there is nothing gained by making the face over 
about 1/3 ZL. 

It is believed by the writer that this method of treating 
the bevel gear problem has much to recommend it and he 
therefore takes pleasure in presenting it to the readers of 
MACHINERY. ; 
* *& * 

“WILL THE AUTOMOBILE FOLLOW THE 
BICYCLE ?” 


The following letters are replies received in answer to an 
editorial on the above subject which appeared in the October 
issue. They will be found of interest as indicating a conserva- 
tive attitude of the leading automobile manufacturers to their 
business and their ideas as to its permanency. The future 
of the automobile and its economic effect are matters of im- 
portance to us all, whether we are users or non-users. Me- 
chanical engineers, in general, are heartily interested in its 
ultimate triumph, for it is in direct line with general me- 
chanical development, but many have become disgusted with 
the uses to which the automobile has been put by wealthy 
users. The influence of road races, cross-country runs and 
other manifestations of the sporting class have been of little 
good. It is probably safe to say that few, if any, of the auto- 
mobile manufacturers are satisfied with the present trend of 
affairs. They build automobiles for pleasure and racing pur- 
poses because this at present represents the best market, but 
they all recognize the fact that the future of the automobile 
largely depends upon its value for strictly utilitarian pur- 
poses; As to the present status of the bicycle, it will be ap- 
parent that some of the writers do not agree with the common 
impression that the bicycle is out of date, but they rather 
imply that the number in use at the present time is more than 
ever before. 


From E. R. Thomas Motor Co., Buffalo, N. Y. 


“The rise and decline of the bicycle was a phenomenon 
well within the memory of most readers. Will the automobile 
follow the bicycle?” 

As a manufacturer of bicycles, I confess that the sudden 
decline of the use of bicycles was a severe and unexpected 
shock, and its quickly waning popularity was without a paral- 
lel, except roller skating. 
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It was patent to every bicycle manufacturer that the ab- 
normal demand for bicycles created by intense competition 
and the most strenuous advertising could not continue forever. . 
As long as radical improvements were made each year, that 
contributed to ease of running, light weight and beauty, it 
was an incentive. sufficient to induce a large majority of riders 
to change their mounts annually. 

The decline was further accelerated by an overproduction 
of cheap—almost worthless—wheels, riders continuing the 
use of their bicycles for two or more years, instead of only 
one when great annual improvements were the rule; the in- 
crease of gear which made harder work, and strange to say, 
prices becoming too cheap, etc. But after all the so-called de- 
cline was the temporary lull from an abnormal to a normal 
demand. There are more bicycles manufactured in France, 
and possibly England, than ever before, and American bicycle 
manufacturers tell me that notwithstanding the wealthier 
classes have retired from the field in favor of automobiles, the 
demand is steadily increasing and the business is again on a 
profitable basis. 

From another point of view, there is no parallel between 
the uses of bicycles and automobiles, and there is no reason 
why the decline or fall of one should influence the other. 

The bicycle is primarily more an article of pleasure and 
relaxation than a necessity. It was never supposed to usurp 
the functions of a horse—its radius to the average rider was 
much more limited, it was rather dirty and required too much 
exertion to remain permanently popular with the wealthier 
classes, most of whom owned horses, carriages, etc. I never 
heard of anyone discarding horses and relying principally upon 
bicycles for their method of transportation, while most auto- 
mobilists are discarding horses. 

In my opinion, the question should properly be: Will the 
demand for automobiles have a decided lull and a slow re- 
action the same as the bicycle?” 

To a comparatively limited extent, I should say there will 
be within a few years a temporary and healthy lull in the 
demand for pleasure cars. At the present time, there are a 
large number of automobile manufacturers who have neither 
the capital, experience, facilities or volume of business to 
profitably succeed, and that element will necessarily and grad- 
ually withdraw. The beginning of the end of that kind of 
competition has already begun, for more than fifty small or 
prospective manufacturers. As a matter of fact the small 
manufacturer cannot now successfully compete in price and 
quality, for the large manufacturer now makes and ships the 
first two hundred or more cars without profit. 

Since ancient times, the only method by which individuals 
were transported, was the horse, and the use of the horse, both 
for pleasure and business, had constantly increased for two 
thousand years up to within the past two or three years, 
when the decline of the horse for the transportation of indi- 
viduals has noticeably decreased each year more and more. 

Baron Rothschild predicted four years ago that within ten 
years the horse would not be seen on the streets of Paris. 
Hven a better authority has predicted that within two years 
not a single horse-drawn cab will be seen on the streets of 
Paris. The streets of Paris to-day are full of automobile cabs 
that transport individuals cheaper and faster than horse cabs, 
and the most skeptical observer must admit, upon investiga- 
tion, that the automobile within five years will entirely suc- 
ceed the horse in everything except freight handling, and even 
that day seems not to be far off. 

If it is a fact that for two thousand years the horse was 
practically the only method by which individuals were trans- 
ported with scarcely, if any, improvement, since the days of 
the Roman chariot, the automobile, being the only successor, 
must be the only method until some better way is devised. 
This, at the present time, is not even dreamed of or predicted, 
and hence, I believe that for a thousand years, the automobile, 
especially when changed, perfected and improved to suit the 
growing needs, will be practically the only method by which 
individuals are transported beyond a walking radius, and the 
demand will increase and increase until the man afoot, beyond 
a short walking radius, will be a rarity. In fact, it may not 
be an idle dream to predict that within a century the practice 
of walking long distances will be discontinued and people will 
be unable to take long walks, but will use roller skates, bi- 
cycles, motor bicycles and automobiles. E. R. THOMAS. 

Butlalon Noy. 


From Ford Motor Co., Detroit, Mich. 


You make the erroneous statement that there are less bi- 
cycles in use to-day than in the days when they were the 
craze. I think if you will take the trouble to look it up you 
will find that there were more bicycles manufactured last 
year than there were manufactured in any one year previous- 
ly. The Geo. N. Pierce Company, of Buffalo, who rank as one 
of the most successful automobile concerns, will tell you that 
their bicycle business is still the more profitable industry, em- 
ploys more men, and is altogether of greater magnitude than 
their automobile business. 

True, there are not so many concerns manufacturing bi- 
cycles as there were; but this is due to the fact that the bicycle 
has to-day been reduced to absolutely standard form and is 
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manufactured in enormous quantities by automatic machinery. 
It was only when this state of perfection had been reached 
that there was over-production of bicycles. 

You say, “In many towns the bicycle is rarely seen on 
the streets.” If you take another look, you will see them in 
plenty. The difference is that we do not notice them now 
days. It is true that as a pleasure conveyance the bicycle 
has out-run the craze period, but only a few days ago we 
had to build a large addition to our bicycle shed to take care 
of the new machines of our employees. In other words, it is 
a utility vehicle. 

You will remember that you saw more automobiles on the 
streets when there were only a score or so of them than you 
do to-day when there are thousands. They were a curiosity 
then, now they are as common as horses. 

We agree with you that the “cross-country runs,” to ex- 
press in your own very admirable terms, “tearing through 
the country at railroad speed, going nowhere in particular, 
and seeing nothing as he goes,” will soon come to an end. I 
think the majority of automobilists, while demanding high 
speed possibilities in their machines, really prefer to drive 
at a rational pace and enjoy the fresh air and scenery, rather 
_ than gulp down dust and leave dust behind them for others 
to swallow; and for genuine pleasure riding the touring car 
will stay, while for business purposes the runabout will take 
the place of the horse-drawn runabout almost exclusively. 
Then in the commercial field the possibilities are simply un- 
limited. 

Concluding, the bicycle is not past but still remains the 
most useful mode of transportation for the individual that 
man’s ingenuity ever devised. There is no relation between 
the automobile and the bicycle, except the pneumatic tires, 
any more than there is between the horse and the bicycle; 
and there is no more reason why the motor-propelled vehicle 
should ever become obsolete than there is that we should 
substitute ox teams for locomotives for cross-country trans- 
portation. E. LE Roy PELLETIER. 

Detroit, Mich. 


From Olds Motor Works, Lansing, Mich. 


Notwithstanding the fact that people are constantly pre- 
dicting that the automobile is a fad, and will soon go the way 
of the bicycle, yet such is not the case. One might almost 
as well say that steam cars or electric cars will be relegated 
to museums in the course of a few years. 

Any one who has studied the subject of transportation 
knows that anything which is done to decrease the time re- 
quired for conveying people or freight from one place to an- 
other is bound to succeed and should realize that the automo- 
bile will fill its niche and remain an important factor in the 
business world. Whether or not the strictly pleasure vehicle 
will survive is a question. 

Many of the men who are now driving machines are well- 
known horse fanciers, and it will not be at all strange if they 
take up this sport again after they are tired of motoring. A 
large number of automobile enthusiasts are in a like position, 
and may lose interest, but it is hardly possible that they will 
give up their machines entirely, owing to the fact that the 
new form of transportation has already become a necessity 
of their daily lives. 

From a business standpoint, however, the situation looks 
entirely different. The various produce men of the country 
have already installed a large number of trucks and other 
style of motor cars; telephone, telegraph and railroad com- 
panies are using them in connection with their traffic depart- 
‘ment, and nearly all of the large wholesale and retail dealers 
in the cities have, or are contemplating the purchase of some 
sort of horseless vehicle. With the coming of good roads and 
good pavements the cost of transportation by means of the 
motor car will decrease proportionately, and the time will 
soon come when automobiles will no longer be a luxury but 
an absolute necessity—one of the most valuable adjuncts of 
the commercial world. Nor is this true alone of the larger 
companies. Individual salesmen, real estate agents, and in 
fact every business man who is called upon to make frequent 
and sometimes lengthy trips about the city, find a machine 
such an easy means of getting from place to place, that they 
would as soon think of giving it up as of throwing their tele- 
phone out of the window. 

No; there is no question but what the automobile has come 
to stay and we, as manufacturers, are putting forth every 
effort to put this business on a strictly standard basis, and 
produce a car which will not be in style one year and out of 
style the next, but a machine which will be practically com- 
fortable and serviceable for years to come. 


Lansing, Mich. Fay L. FAvuROTE. 


From Stevens-Duryea Co., Chicopee Falls, Mass. 


This is a subject in which we have been very much inter- 
ested for a number of years, and, consequently, have looked 
it up much more carefully than people who are not directly 
interested in a heavy, financial way. Studying the situation 
of recreation and sports for many years past, we cannot help 
but notice that those sports which require a large expendi- 
ture of work by the participants, sooner or later lose some 
of their stronghold and, in that way, become “back-numbers.” 
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Now every sane person knows that the recreation which 
one gets from a limited amount of bicycle-riding, golf or 
tennis playing, is a grand good thing for the human system; 
but in all of these sports a large amount of personal effort 
must be expended by the player, and many times in the year 
when the weather is very warm and uncomfortable, one pre- 
fers to sit on the piazza or in the shade of a good tree, rather 
than to go out in the open and exercise, which, if used in a 
limited quantity, would certainly do more good than inaction. 

We consider that the human race is naturally lazy and 
one wants to get through life as easily as possible and with 
as little expenditure of energy as he can; consequently, the 
sports which give the most recreation with the least exertion 
would be the ones to stay with the public. 

We consider that the automobile and the motor boat (and 
possibly in the near future, the balloon) will cover that requi- 
site. Now take the motor boat business as an illustration: 
We consider that to the water what the automobile is to the 
land; but as the motor boat business has been developed many 
more years than the automobile industry, we have some data 
to work on in connection with the latter. 

One cannot travel anywhere on the water nowadays with- 
out being surprised at the large number of motor boats of 


all sorts, shapes and sizes which are found throughout the ~ 


country. The motor boat business has increased by leaps and 


bounds for a number of years past, and no man would think, . 


in these days, of taking a twenty-mile pleasure row to call 
on a friend in an evening, when he could sit in his motor 
boat and be landed there with no energy on his part and a 
very pleasant recreation for both himself and his friends. 

What applies to the motor boat business we think will 
equally apply to the automobile business, and, while the 
present prices of automobiles are prohibitory to a large class 
of people, yet in the future development, simplification of 
parts and stability of styles, makers not being obliged to 
change their entire output from year to year, will naturally 
bring about changes in prices, the same as it has in the 
motor. boat business. The motor cycle is another illustration 
of an article which is becoming very popular from the fact 
that a person is able to cover a very large amount of ground 
without very much effort on his part. 

When the “denaturized alcohol” bill goes into effect, it may 
reduce the cost of running both of automobiles and motor 
boats considerably, and, as time goes on, other materials may 
be adopted to be used for fuel, and, in that way, reduce the 
cost. 

But turning to the automobile truck situation: We feel 
absolutely positive that both the small and the large trucks 


will very largely supersede horse-power for moving the traffic | 


of our towns and cities. It may take quite a little while to 


bring this about, but it is surely coming as certain as the 


sun rises every morning. We do not consider that it is 
more than a few years away when every small tradesman who 
makes delivery of goods or parcels will have his automobile 
carriage or truck for delivering the same, taking the place of 
his horse-drawn vehicle. J. H. Pace. 

Chicopee Falls, Mass. 

ae ae 

One of the petty abuses to which the various express com- 
panies seem to be given is the deliberate losing of empty re- 
turn packages for butter, eggs and other farm products. Find- 
ing that the return privilege means the annual handling of 
thousands of empty packages for which no direct return is 
obtained, the companies are apparently following the policy 
of side tracking such packages indefinitely and making the 
shippers stand the loss. It seems to be another example of 
the deliberate trampling on the rights of people who have to 
make use of the common carriers, and is one of the examples 
which tend to make people in general regard all transporta- 
tion companies sourly and with suspicion. The abuse is one 


of considerable importance when we consider the enormous ~ 


number of packages used annually for handling such products. 
With the present high price of lumber and the growing scar- 
city and consequent increase in price it becomes more and 
more imperative that economy in packages should be the rule. 
Years ago express companies made the concession of return- 
ing empty packages free in order to stimulate this class of 
shipments. The matter of negligence on the part of common 
carriers is held as not coming within the purview of the 
Interstate Commerce Committee, but seemingly it is an abuse 
which must be handled by a body more powerful than the 
private individual. 
* * * 

The coming exposition of safety devices mentioned in the 
October issue will be held at the American Museum of Nat- 
ural History, New York, January 28 to February 9, 1907. The 
exposition will show safety devices for protecting the lives of 
workmen and of the general public; it will also have exhibits 
pertaining to industrial hygiene, care of the health, etc. 
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A EUROPEAN MACHINERY HOUSE. 


In the attractive city of Cologne, founded more than a 
‘thousand years ago on the banks of the Rhine, the writer 
found the most complete establishment for selling machine 
tools in Europe or America; the center of a wonderful selling 
organization which covers a great part of Europe and is now 
reaching out for trade in the Orient. The foundation of the 
business of Alfred H. Schiitte was laid twenty-six years ago, 
and with its branches now employs a staff of commercial men 
and engineers numbering about three hundred, The main 
offices and salesrooms at Cologne cover a floor space of 40,000 
square feet, and including the branches at Brussels, Liege, 
Paris, Milan, Turin, Barcelona and Bilboa, the firm will have 
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Fig. 1. Plan of Basement, Alfred H. Schutte’s Machinery Store at 
Cologne, Germany. . 
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a floor space of nearly 120,000 square feet after January ist 
next, when the new stores under construction at Paris and 
Milan will be occupied. 

The salesrooms at Cologne face one of the large squares in 
the center of the city, and have a row of show windows 205 
feet in length in the handsome building which we illustrate, 
and which has been especially designed for the use of this firm. 
These windows permit not only a view of the salesrooms, 
but of a considerable part of the basement near the street, 
where metal and woodworking machines of the latest type 
are being operated under power, and where a plant of pneu- 
matic tools is also shown in operation. The demonstration 
of machines in operation is found in nearly all of Mr. Schiitte’s 
stores and contributes largely to the success of the firm, be- 
cause European engineers are more likely than our own to in- 
sist on seeing a machine in operation before purchasing. 
These facilities enable the firm to educate their staff of sales- 
men in the systematic manner characteristic of German meth- 
ods, and they also contribute to the education of the young 
mechanical students of Cologne and vicinity. 

The arrangement of the small tool department shown in 
one of the views is both attractive and convenient. Heavy 
oak is used for the wood work, and all the small tools, such as 
twist drills, reamers, etc., of which they carry a large stock, 
are placed behind sliding plate glass windows. One of the 
salesrooms is used exclusively for the exhibition of grinding 
wheels, and the writer saw there the largest stock that he had 
seen anywhere. The showrooms are situated on the ground 
floor and the operating rooms in the basement, which not 
only affords excellent light on the machines, but adds a touch 
of life to the building as the machines are seen in operation 
through the basement windows, a feature which is seldom 
found in a machinery salesroom. Facing the square are 
the private offices with bookkeeping and statistical depart- 
ments. In the latter department each customer has an ac- 
count showing the inquiries he made with the results of the 
offers submitted to him and his purchases, which affords an 
opportunity for calling the salesmen’s attention to customers 
whose purchases have dropped off in any particular line. 
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An interesting feature is what might be termed the daily 
inventory. Every day a list is prepared showing a summar- 
ized statement of all the machines in stock in each of the 
stores of Alfred H. Schtitte throughout Europe. At night 
all the machines sold during the day are checked off from 
this list and a new one prepared, a copy of which is fur- 
nished the next morning to every man who has anything to 
do with inquiries for machinery or tools. This list enables 
him to find at a glance whether a certain machine is in stock 
or not, without going into the stock rooms and referring in 
each particular case to the keeper of the stock. This feature 
of the system actually amounts to a daily inventory, but on 
account of the precision with which the records ‘are kept 
there is very little delay or unnecessary work connected with 
the making up of these lists. 

The department for correspondence, etc., is located in the 
rear, and its organization is very thorough and carried out in 
great detail. There are four different departments having 
charge of the sale of different kinds of machines and tools, 
each of which has special engineers at its disposal to push 
the selling end from both the mechanical and engineering 
points of view. Statements of sales are made up by every 
department at the week’s end, and naturally each one tries 
to outdo the other in this friendly competition. In the de- 
partment which handles automatic machinery is an unusually 


-complete collection of sample pieces that have been made 


on full: and half automatics sold by the firm, with full 
information regarding the cost of output, material, time re- 
quired, etc. 

One feature which indicates the extent to which the de 
tails of organization are carried is worth noting: . Hach Mon- 


day Mr. Schiitte has on his desk a brief summary of every 


letter of importance that has been received or written by 
all of his houses throughout Hurope and the answer thereto, 
as well as a complete statement of all machines and tools 


.sold and in stock in each branch house during the previous 


week. These are arranged in the form of a list, and if Mr. 
Schiitte for any reason, desires to follow up the details fur- 
ther he simply marks with a blue pencil the specific letters 


v 
a ‘3 
ee 
see = nt 
PACKING-ROOM cA 
Le ~' ' 
HOISTS gP Zor 
/ 
f 
F7| 37 court 
COURT YARD Sa COURT YARD = YARD u 
VAi 
ig a Bo et aL 
SHOW-RCOMS SHOW-RCOMS A 5 
SMAUL TOOL SHIPPING! ' 
= 3 { 4 || DEPARTMENT, | 
aoe REAR Ge 
EHS: | OFFICE 2 
SHOW-RCOMS [>-|=) Leal = 
] ° d 
a i 
% & 
COURT Aga ©: 
E=ue= = 2 ' 
Ese =-@s “ 
ee EBON RCONS COURT YARD 
A 
l { 
oo eel 
E STE CLR “tY] Seats | 
Ne af 
E| = - y 
iS Sy] e™N 
Ss SS j 
sHow- fe * i A 
s ao ES ca 
ROOMS SMALLTTOOL GRINDING | 
SHOW-ROOMS GEPARTMENT | | J 
FRONT [JL f-——|||_ wHEets Il 
iz Le =: === a0 Ee! 
! ett 
i<—— - ——_ ——__- = 203’ 5 - 
4 


Machineru. N. ¥. 


Fig. 2. Plan of Ground Floor, Alfred H. Schutte’s Machinery Store at 
Cologne, Germany. 


he desires, and complete copies are brought to him. All that 
portion of Europe covered by the Schttte organization is 
regularly visited by a large staff of salesmen reporting to the 
headquarters for each territory. In this way the entire ter- 
ritory is covered, not only by salesmen, but by specialists con- 
nected with important manufacturers whose product the firm 
sells. The catalogue and advertising work is in charge of en- 
gineers with practical experience in those lines. 

Separated from the main office, but adjoining Mr. Schiitte’s 
private office are the offices. of the newly established Asiatic 
and South American export department, in charge of Mr. T. 
H. Marburg, who until recently was manager of the New 
York office, and at the time of the writer’s visit was prepar- 
ing for a trip around the werld to cover two years, for the 
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1. Special Tool Department for Automatic Screw Machines. 5. Main Machinery Hall, Right Aisle. 

2. Testing Room for Woodworking Machinery. 6. Small Tool Department, Front. 

3. View from Street of Alfred H. Schutte’s Machinery Store, Cologne, 7. Grinding Wheel Store, seen from the Left. 
Germany. : ‘ 8. Grinding Machine Store. 

4. Testing Room for Automatic Machinery. 9. Main Machinery Hall, Left Aisle. 
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purpose of forming new connections and cultivating existing 
ones. 

The organization of the different branches is carried along 
on similar lines, and a short description of these will doubt- 
less be of interest. 

In the small but wealthy industrial country of Belgium 
the firm employs a staff of thirty-four men. In 1897 a branch 
was started at Brussels under the management of Mr. A. 
Ispert, who is a junior partner of the Belgium firm. The 
gradual increase of business soon made it necessary to aban- 
don the original quarters for larger ones at 5 Vieux-Marche- 
aux-Grains. In 1903 a sub-branch was established at Liege, 
the center of the Belgium arms manufacture, and in this 
branch the firm is doing a good business in small tools. A 
demonstration room has recently been erected in the rear of 
the Brussels store in order to improve the existing facilities 
for showing tools in operation, and including this new addi- 
tion the firm has now over 12,000 square feet of floor space in 
the busiest parts of Brussels and Liege at its disposal. 

The French establishment of the firm was organized in 
August, 1903, under the management of Mr. Max Biihling, 
and although only entering its fourth year is one of the largest 
dealers in American machine tools in France, The present 
offices are located near the center of Paris, but owing to the 
development of business a new building specially adapted to 
machine tools is now under construction and will be finished 
by the end of the year. This store will be about four times 
the size of the present one, covering a floor space of about 
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25,000 square feet and will be provided with traveling cranes, 
etc. The demonstration rooms will be divided into two dis- 
tinct parts, one for metal-working and the other for wood- 
working machines, electrically driven by two 380 horsepower 
motors. The general arrangement of the small tool depart- 
ment at the new store will be similar to the one in the Cologne 
establishment. The diversity of nationalities found in all 
of the Schiitte houses is most pronounced in Paris, where a 
staff of forty, composed mainly of Frenchmen and Germans, 
with some Americans and Englishmen, seems to work in per- 
fect harmony. 

The Italian branch was established in Milan in April, 1903, 
under the management of Mr. H. Wingen, who had previously 
worked up a connection among the leading Italian manufac- 
turers, notably those in the motor car industry, which has 
since then developed with great rapidity. The Milan branch 
was started with twelve employees, but during the past three 
and a half years the business has increased to such an ex- 
tent that a force of about sixty is now employed, and a store 
established at Turin to further facilitate the distribution of 
goods, as well as a branch office at Genoa to handle machinery 
arriving from America. New quarters somewhat similar to 
those in Paris are under construction, which will give the 
Milan branch a floor space of debe 25,000 square feet after 
January 1, 1907. 
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Business in Spain has been pushed by the firm for many 


‘years, but not until 1903 was a store opened at Bilboa and 


put in charge of Mr. Max Daunert, formerly manager of the 
New York office. The machinery industries are developing 
slowly in Spain, manufacturers there not taking as readily 
to the better class of tools as in other European countries. 
Notwithstanding these conditions and the general depression 
which has prevailed in Spain for the last two years, the firm 
has started a second store, also under Mr, Daunert’s manage- 
ment at Barcelona, and the prospects are good for satisfac- 
tory business. 

At New York the firm maintains an office in the Havemeyer 
Building, 26 Cortlandt Street, Mr. F. W. Jaeger, manager, 
which keeps in close touch with the machinery trade in this 
country and cares for the shipments to the different branches. 

* * * 


ANNUAL MEETING OF THE A. S. M. E. 

The annual meeting of the American Society of Mechanical 
Engineers will be held in the auditorium of the New York 
Edison Co., 44 West 27th Street, beginning December 4, and 
continuing through December 7. Following are the papers: 

President’s address by Mr. Fred. W. Taylor, Philadelphia, 
Pa.: “The Art of Cutting Metals.” 

Report of the Committee on Standard Proportions for Ma- 
chine Screws. 

“The Evolution of Gas Power,” by Mr. F. HE. Junge, Berlin, 
Germany. 

“Producer Gas Power Plant,” by Mr. J. R. Bibbins, 
Dura Pas 

“Steam Turbine Characteristics,’ by Mr. Hans Holzwarth, 
Hamilton, Ohio. 

“A High Duty Air Compressor,” by Prof. O. P. Hood, Hough- 
ton, Mich. 

“Design of an Improved Boiler Betting,” by Mr. A. Bement, 
Chicago, III. 

“The Steam Plant of the White Motor Car,” 
Carpenter, Ithaca, N. Y. 

“Saw-Tooth Roof Construction,’ by Mr. F. S. Hinds, Bos- 
ton, Mass. 

“Ferroinclave Roof Construction” by Mr. A. E. Brown, Cleve- 
land, Ohio. 

“Saw-Tooth Roofs for Factories,’ by Mr. K. C. Richmond, 
Providence, R. I. 

“Weights and Measures,’ by Mr. Henry R. Towne, New 
York. 

“Mechanical Engineering Index,” by Prof. W. W. Bird and 
Prof. A. L. Smith, Worcester, Mass. 

“Ventilation of Boston Subway,’ by Mr. H. A. Carson, 
Boston, Mass. 

“Flow of Fluids in Venturi Tubes,” by Mr. E. P: Coleman, 
Buffalo, N. Y. 

“Tests of an Elevator Plant,’ by Mr. A. J. Herschmann, 
New York. 

“Test. of a Rotary Pump,” by Prof. W. B. Gregory, New 
Orleans, La. 

“Tmproved Transmission Dynamometer,t by Mr. W. F. Du- 
rand, Stanford University, Cal. 

“A Plan to Provide Skilled Workmen,” by Mr. M. W. Alex- 
ander, Lynn, Mass. 


Pitts- 


by Prof. R. C. 


* * * 


The ease with which some inventors are able to induce peo- 
ple of sufficient capital to believe in the possibilities of their 
inventions has often been referred to. However, our English 
brethren seem in this respect to excel our own inventors. An 
English gentleman who lately attended the London Bank- 
ruptcy Court and whose liabilities amounted to $75,000, com- 
pared with $7,500 assets, stated that his financial difficulties 
were due to his connection with an inventor who invited him 
to join in a hydroscope scheme. The hydroscope, he informed 
the court, was an instrument for searching under the sea for 
sunken treasures and he was to be reimbursed either from 
the treasure when discovered, or out of the proceeds to be 


' derived from the sale of the patent to an exploiting company. 


It is at least to the credit of our English contemporaries that 
the forming of such a company did not seem to be within the 
possibilities of the able inventor. We find occasion to recall 
the incident of the American company which a few years 
ago was to proceed to procure gold out of sea water. 
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WILLIAM KENT. 


REPRESENTATIVE AMERICAN MECHANICS 
AND ENGINEERS. 


William Kent was born in Philadelphia, March 5, 1851. He 
was educated in the public schools and graduated from the 
Central High School of Philadelphia in 1868 with the degree of 
A.B. The degree of A.M. was conferred in 1873. He was clerk 
and bookkeeper in a coal shipping house for nearly two years 
and then was bookkeeper in the Jersey City gas office two and 
a half years. While there he attended night school in Cooper 


Union, New York, and graduated with the class of 1872.: 


After graduation he obtained the position of bookkeeper in 
the Ringwood Iron Works, at Hewitt, N. J., where he had an 
opportunity to get some practice in engineering and chemistry. 
The depression in the iron trade following the panic of 1873 
caused the shutting down of the blast furnace, and he left at 
the end of t874 to enter Stevens Institute of Technology as 
special student. In June, 1875, he was appointed assistant to 
Prof. R. H. Thurston in the work of the United States Iron 
and Steel Testing Board, and under his direction carried on 
for two years a research on the properties of the alloys of 
copper and tin, and copper and zinc. He also qualified as 
regular student in the senior class and graduated in 1876 with 
’ the degree of M.E. 

In 1877, on the conclusion of the research, he went to Pitts- 
burg to take a position as draftsman with a firm of blast 
furnace engineers. While in that position he made a trip 
through the new iron district in the Hocking Valley, Ohio, 
and wrote an account of the district for the American Manu- 
facturer of Pittsburg. This led to his appointment as editor 
of that paper, which position he held for two years. In the 
next three years he was engaged in the iron and steel works 
of Shoenberger & Co., first as general assistant, and later as 
superintendent of the open hearth steel department. A severe 
attack of typhoid fever followed by a nervous breakdown led 
to his resigning his position in 1882 and going to Hurope for 
three months for his health. On his return he opened an 
office in Pittsburg for the Babcock & Wilcox Co., and intro- 
duced that company’s boilers in Western Pennsylvania and 
Eastern Ohio. He also formed a partnership with William F. 
Zimmerman in the organization of the Pittsburg Testing 
Laboratory, which was sold three years later to Messrs. Hunt 
and Clapp. In 1883 he was transferred to the New York office 
of the Babcock & Wilcox Co. as superintendent of the sales 
department and engineer of tests. He resigned in 1885 to 
become the general manager of the Springer Torsion Balance 
Co. He developed the invention of the balance (a weighing 
scale with torsional pivots instead of knife edges, used gen- 
erally in the retail drug trade), and built and equipped a fac- 
tory in Jersey City for its manufacture. This work occupied 
him until 1890, when he opened an office in New York as con- 
sulting engineer. 

For the next thirteen years his work was of the most varied 
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character, including engineering design and construction, 
engine and boiler testing, expert work in the courts, and liter- 
ary work. In 1891 he began work on his ‘Mechanical Engi- 
neer’s Pocket-Book,” which took four years to complete. The 
book was published in 1895 and immediately was recognized 
as filling a long-felt want among engineers, draftsmen, machin- 
ists and others having to do with mechanical work and design. 
More than 45,000 copies have been sold at the present time and 
the sales are increasing from year to year. Prof. Kent is an 
ardent opponent of the metric system and in speaking against 
it before the House Coinage Committee of Congress in 1903 
he used his experience in the compilation of the pocketbook 
against the adoption of the metric. system in the following ; 
effective language (see MacHINEeRy, May, 1904): 

“In 1895 I published a mechanical engineer’s noch etnoon 
of which more than 30,000 copies have been sold. The col- 
lection of material for this pocketbook took more or less of 
my time for twenty years, and the making of the book not 
less than three years’ full time. The things compiled in it 
involved reference to engineering works, papers and peri- 
odicals, some of them dating back at least sixty years. There 
are 1,100 pages in the book, and each page has about 900 
words. The number of figures and formulas in the book, 
which are based on the English inch, run into more thousands 
than I would gare to figure. The task of getting such a book 
free from errors is a tremendous one. Over a thousand typo- 
graphical and other errors have been reported in the last 
eight years. Mr. John C. Trautwine, Jr., told’‘me some twenty 


years after his father’s civil engineers’ pocketbook was first 


published that he was only then beginning to feel that the 
book was reasonably free from errors. If my book were 
translated into the metric system, it would be at least ten 
years before all the errors in the translation would be recti- 
fied. I doubt if the translation could be made without at 
least five years’ hard labor of an expert mathematician.” 

In 1898 and 1901 he obtained patents on the “Wingwall” 
smokeless furnace for steam boilers, which is now being intro- 
duced in the West by his agents, Power Specialty Co., New 
York and Chicago. He also patented in 1903 a gas producer 
for use in connection with gas engines. It involves the prin- 
ciple of getting rid of the tar in the gas by burning all the 
hydrocarbons in the producer itself by means of air drawn in 
at the top of the producer. In 1901 he brought out his treatise 
on “Steam Boiler Economy.” In 1895 he became one of the 
associate editors of Hngineering News, holding the position 
until 1908, but in the last four years of that time did only 
occasional editorial work, on account of the pressure of other - 
work. In 1903 he accepted the position of Dean and Pro- 
fessor of Mechanical Engineering in the L. C. Smith College 
of Applied Science in Syracuse University, which position he 
still holds., In 1905 the university conferred on him the 
degree of Doctor of Science. 

Prof. Kent has been a member of the American Institute of 
Mining Engineers since 1876, and of the American’ Society of 
Mechanical Engineers since its organization in 1880. He has 
been vice-president of that society and last year he was presi- 
dent of the American Society of Heating and Ventilating 
Engineers and of the Technology Club of Syracuse, N: Y. 

* * * 
Two large chimneys of reinforced concrete are at present 


. being built in England, one with a diameter of 20 feet and a 


height of 265 feet, and one with a diameter of only 8 feet 6 
inches and a height of 245 feet. In this country there are 
also a few chimneys of similar proportions being built out 
of reinforced concrete. There are ample indications that con- 
crete is going to replace brick in a large measure in the fu- 
ture, particularly with present high prices of brick. Cer- 
tain kinds of brick have doubled in price during the last de - 
cade. ; ce Ae 


The possibilities which will present themselves in many 
fields where denatured alcohol can be used are fairly indicated 
by the low price at which it can be sold when produced on a 
sufficiently large scale. The present wholesale prices in Ger- 
many, where more than 25,000,000 gallons are consumed in @ 
year, are at present: 25 to 26 cents a gallon, and the retail 
prices vary from 27 to 30 cents a gallon. 
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LETTERS UPON PRACTICAL SUBJECTS. 


HOLDING THIN IRREGULAR CASTINGS TO THE 
PLANER TABLE. 


We have seen in your September issue an article “Planing 
a Small Machine Part.” The examples given are very good 
indeed, but we think that we have something fully as inter- 
esting on the same line to put before your readers. The 
chucks and jigs shown in the article are very expensive; they 
take up considerable space and in our opinion they do not 
‘quite fill the purpose, especially when the castings are very 
thin. The accompanying halftone shows how we hold thin, 
irregular castings on the table of the planer or the milling 
machine. The idea has been carried out by our works man- 
ager, Monsieur Téte, and is a development in the manufac- 
ture of our pattern plates. 

The illustration shows a number of irregular-shaped cast- 
ings on the table of an Ingersoll milling machine, which we 
have in our works. When the castings are in place, four 
boards or planks are put on the four sides of the table and a 
few pieces of wood in the table holes. Then plaster-of-paris 
is poured around the castings and allowed to set for a few 
minutes. By this means the pieces are not only clamped but 
supported underneath the whole surface, and thus have no 
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Holding Thin Irregular Castings to the Planer Table. 


tendency to spring under the pressure of the cutter. This 
method when first tried proved a success and since this time 
all work of a similar character is made in the same way in 
our works. The method saves a lot of time and is a real 
economy in the cost of production. We believe that the idea 
can be extendeda great deal and that, it will be of benefit 
to some of your readers. Plaster-of-paris is very cheap and 
sets in a few minutes. The only drawback to its use is that 
the table of the machine gets dirty after the plaster has been 
broken into pieces. Pu. BoNVILLAIN AND E. RONCERAY. 
Paris, France. 


— 


FINISHING VALVE SEATS AND CYLINDERS. 

There are probably more differences of opinion regarding 
the proper way to finish valve seats for slide valves in locomo- 
tives and boring cylinders than in regard to almost any other 
parts of the whole locomotive. In most cases the valve seats 
are planed and scraped and the valves treated in the same 
way. Scraping seats to a bearing means a lot of work, and 
unless it is done by a good man it is apt to be worse than 
when it came off the planer. 

Wilson Eddy, whose genius presided over the old Worcester 
and Springfield road in the late fifties and sixties, and who 
was a wonderfully sensible railroad man in many ways, used 
a false valve seat of cast iron about as shown in Fig. 1, and 
held the whole thing down by the steam chest cover, which 
was bolted on the outside, as shown by the stud holes. The 


false seat was more necessary in the days before the portable 
planer than now, and it was not of this as much as of his 
way of finishing that I intended to speak. The valve was 
clamped to the planer with as little strain as possible, to 
avoid spring when released, and after the roughing cut (if a 
new valve), the finishing cut was made with a sharp pointed 
V tool with a fine feed, so as to make a series of fine grooves 
along the face of valve. The seat was planed in the same 
way, but with the grooves running the other way, and they 
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Fig. 1. 


False Valve Seat for Locomotive Slide Valves. 


went into service without having a scraper touching the seat 
or valve. The grooves held the oil until the tool marks wore 
out, which happened in a comparatively few miles and the 
valves never cut. They wore down to a bearing, and made a 
first-class job in every way. Even with the seats planed by a 
rotary planer as at present, there should be no trouble about 
using valves planed in this way and it would at least be 
worth a trial. Fig. 2 gives an exaggerated idea of the tool 
marks left on the face of the valve; those in the seat run the 
other way. 

Cylinder boring is another question that is open to discus- 
sion. It used to be considered a crime to stop a lathe or bor- 
ing mill on a cylinder cut until it was through, and some 
places even go so far as to use emery in the cylinder to polish 
them and get out the tool marks. I believe the emery is bad 
in any case and I also question the advisability of trying to 
get such a smooth cylinder. One of the best engineers I 
know of, one who has charge of large steam plants and is 
responsible for their economical performance, never allows a 
finishing cut to be taken in the cylinders of his engines, 
either when making them new or when reboring. He pre- 
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Fig. 2. Exaggerated Appearance of Valve Face. 


fers to have them just as they come from the roughing tool. 
They soon wear down to a good bearing, the piston travels 
too fast to have any leakage past the rings around the bore 
of the cylinder, and he can always depend on what a cylin- 
der will do in the way of tending to business and not get to 
cutting. Last but not least, it saves the cost of the finishing 
cut as well as the time it keeps a locomotive out of service, 
and this time is quite an item when slowly-working portable 
boring bars are used so as to facilitate the work. Whether 
you try the plans or not they are worth thinking over. 
; I; B. Rice. 


JACK MAKES A FORMULA. 


We were making some rings at our shop, of a section shown 
in Fig. 1. The fillet was made up of two curves; one had a 
short radius s and was % inch long, while the other radius R 
had its center 1%4 inch from the vertical side, but the length 
of R was figured out so that we should have a smooth curve 
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when the two arcs met. Of course the fillet was a tangent to 
the vertical and horizontal sides. 

There were several sizes of rings and we were to make 
templets for them; so while I was making the first drawing 
our apprentice, who is just now having a show at drawing, 
took a sketch of the ring and fillet, and tried to hitch up his 
correspondence school mathematics to the job of pulling out 
a formula to give the exact length of R. Jack had to have a 
little help to get started and then it was just like other algebra 
examples in his book. 

His sketch is shown in Fig. 2, and all the dimensions are 
letters instead of figures: 

a= distance from vertical wall to center B. 

$= distance from vertical wall to center D. 

h = distance up from horizontal wall to center D. 

R= distance up from horizontal wall to center B. 

We know all of these distances except R (s¢ge ‘Fig. 2), and 
if we can make up an equation using fhese distances we can 
solve the equation and find the length of R. 

Suppose we let R swing up to the line BD and at the same 
time let s swing down till its arc meets the arc made by R. 
These curves will meet and make a smooth curve for the fillet. 
Jack says he can prove that by geometry. There is a triangle, 
BCD in Fig. 2, with a right angle at C, and we can make up 
an equation by the aid of this right-angled triangle. 

The side BC is equal to R—Ah; 

The side C Dis equal toa—s; 

The side DB is equal to R —s, 
because R and s make a straight line from B through D to 
the fillet. Now, in every triangle like BCD the square of the 
side opposite the right angle is equal to the sum of the 
squares of the other two sides. Hence Jack wrote his equa- 
tion as follows: 
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Figs.1 and 2. Jack Makes a Formula. 


(R —s)?= (a— s)?+ (R—h)? 
and solved for R as below: 
F?—2Rs+8=@—2ast+84+R—2RA4+N 
F?— R?+ 8—s?—2RS+2RhA=W+e—2as 
R(2h—2s8) =h?+¢—2as 
V+a@?—2as 
R= —— 
2h — was 


hW?+ (a—2s)a 


2(h—sS) 


Jack substituted the dimensions given in Fig. 1 (a= 1%, or | 


1.5 inch; % = 11-16, or 0.687 inch; s = %&, or 0.375 inch) in 
the formula and multiplied, added, etc., as the Signs in the 
formula direct. 

0.6877 + (1.5 — 0.75) 1.5 


2 (0.687 — 0.375) 
0.472 +:1.125 


R= 
0.624 
1.597 
R=—— = 2.559, or 2 9-16 inches, very nearly. 
0.624 


Then I set my compasses to Jack’s figures and finished the 
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fillet. It was all right. The templet maker has not yet 
found any trouble with the radius, and Jack is sure the radius 
FR is all right. : 

If the boys in the shop would try to figure out some prob- 
lems that come up there, they would get the knack of applying 
their mathematics to ‘cold iron.” 'The above has been writ- 
ten to help young men like Jack to use some of the mathe- 
matics they have studied. JACK’s FRIEND. 


THE BORING BAR VS. THE FORGED BORING 
POOL, Shae: 


There is scarcely any machine shop operation more tedious 
and unsatisfactory than that of boring a long hole, which is 
required to: be quite parallel, with a common forged boring 
tool. In the best manufacturing shops, suitable drills and 
reamers are provided for each job, and standard sizes are 


Vf YW 


\Yfpy 


Machinery, N.Y, 


Fig.1. Boring Tool Holder. 


generally used. But in the repair shop and job shop the 
conditions are quite different. In the very nature of the case 
such shops cannot have tools exactly suited to every unex- 
pected and nondescriptive job which may be presented. How- 
ever, some job shops make very little effort to keep up with 
the times, and their equipment is too much of the scrap-heap 
order. The writer at this time has in mind one of these back- 
number institutions. A short time ago Mr. A. brought to the 
shop in question a job of boring which was wanted in a 
hurry. Well, he did not get it in a hurry; and when the bill 
was presented the charges were so much beyond what Mr. A. 
had expected that he consulted the writer as to how it was 
possible to put in so much time on the work. The latter con- 
sisted in enlarging the bore of a device which was sold on a 
very small margin. “When the job shop got the work done 
there was no margin at all. Now, there had apparently been 
no dishonesty as to the time charged. It was difficult to true 
up the work in the “rickety” old chuck, and it took a long 
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Fig. 2. Boring Bar with Cutters Inserted. 


time to bore it, because the only long tool available was by far 
too slender and “springy.” Mr. A paid the bill, but declared 
he would never take another job to that shop. The job shop 
man presumably means to be honest, but the writer fails to 
see how one can be strictly conscientious who regularly uses 
time-wasting tools and charges the full price for the time so 
wasted. However, the job shop proprietor did not see the 
matter in that light. 

There have been various designs of boring tool holders de- 
scribed in the mechanical papers. The best of these require 
a different bushing for each size of bar; but such as have beer 
made by the writer need no bushings. Fig. 1 shows an end 
view of a device which costs very little to make, and which 
works very well. This was designed for a young machinist 
who has a small shop with no other machine tools than a lathe 
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and a drill press; and he wanted to avoid the expense of hay- 
ing his casting planed, or of milling it at a disadvantage in 
his lathe. Under these circumstances the pattern, which 
was in one piece without core prints, was made so close to 
size that it required but a few minutes chipping and filing 
on the sides A of the tongue, and on the flats B, to make the 
casting fit the slot of the tool rest G@. The part CO in the 
sketch was simply a piece of flat bar stock equal in length to 
the slot, and tapped for two screws D. The bar, a section of 
which is shown at L£, is held by two setscrews F as indicated. 
As to the construction of the bars, these were also made, or at 
least could have been made, with small expense. While a 
turned tool steel bar might be desirable, simple cold-rolled 
steel, or rough machine steel will answer fairly well. The 
cutters may be round bar steel (no turning is’needed) held in 
a drilled hole by set screws. .Fig. 2 shows such a bar with a 
cutter at each end. Three or four different sizes of these bars 
will answer for a wide range of work. Now, is there any 
excuse for the job shop being without such an outfit as this? 
In the long run, far more time is wasted in using inefficient 
boring tools, and in redressing old ones, than would be re- 
quired to make the tools here described. 

Having tools somewhat similar to the foregoing, the writer 
once wanted to bore a hole which was too long for any bar 
on hand. It was a simple matter to select from the stock 
of steel the shortest piece of the right diameter, and drill 
it for cutters and set screws. This was accomplished in less 


time than would have been required to forge a new tool. As — 


the bar was only about three feet long it was retained for 
emergencies;. but obviously it could have been cut up and 
used for any other purpose. This case suggests the expedi- 
ency of making the bars amply long in the first place. A long 
bar does not need to project from the clamping fixture any 
further than necessary for the job on hand. Not so with the 
old-fashioned boring tool. If that be made extra long it can- 
not advantageously be used with shorter projection. 

One of the strongest points in favor of the boring tools here 
advocated is yet to be discussed. This feature can best be de- 
scribed by referring again to the foregoing example in which 
the long bar was employed. In this case a long parallel hole 
of a size different from any available reamer was wanted. 
Having rough bored the hole to within about 1-64 inch of the 
final diameter, a double-pointed cutter was made from bar 
stock. With this, one cut was taken through the hole, when 
it was found to be entirely satisfactory. It will be understood 
that the advantage of the double-ended cutter lies in the 
support that one point furnishes for the opposite cutting 
point. This bracing effect tends ‘toward parallelism of the 
cut, and such an arrangement may take the place of a 
reamer in emergencies. . To get the best results with a double 
cutter, its ends should be turned in the lathe while the cutter 
is secured in its bar. For this purpose one end of the bar 
may be held in a chuck, the other end being supported in 
a steady-rest placed near the cujter. After being turned, the 
cutter is, of course, backed off an} tempered. In this connéc- 
tion it should be remembered that a minimum of clearance 
should be filed on. the heel of the cutter, otherwise chattering 
will result. The apparatus described (cutters excepted) may 
be used for polishing a bored hole, or for slightly enlarging 
it at any point where the gage may fit a little too snugly. 
For this work secure a short leather sleeve around the bar at 
one end, and glue emery cloth to the leather. The bar while 
clamped in the fixture may be fed through the hole by the 
regular carriage feed mechanism. Slightly revolving the bar 
will give new contact of the emery cloth. 

The machinist for whom the fixture shown in Fig. 1 was 
designed requested the writer to show him how to make a rig 
for grinding in the lathe. For this purpose a cylindrical piece 
of cast iron was drilled lengthwise and babbitted to fit a 
small emery-wheel spindle. The cast iron was then turned 
on the outside to slip in the boring fixture; and thus the 
latter was used both for holding boring bars and for holding 
the bearing for the emery-wheel spindle. This rig, which was 
driven from an overhead drum, answered for grinding the 
60-degree centers (the compound rest being swiveled for this) 
as well as for parallel shafts. W. S. LEONARD. 

Lansing, Mich. 
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FACING LATHE OF UNUSUAL DESIGN. 

The accompanying cut shows a machine, only one of which 
has ever been built so far as the writer knows, but the prin- 
ciple of which could be used for many special needs. It was 
built for work of from, say, 20 inches to 60 inches diameter to 
be fastened to the faceplate. It has feeds in all directions by 
means of an overhead rocking shaft, not shown. A hook will 
be noticed at the left-hand end of the spindle. This swivels 
on a bolt which can be moved across the spindle on a plate 
on the end of the spindle with a T-slot. To this hook is at- 
tached a chain which leads to one arm of the overhead rocking 
shaft and gives it a greater or less motion, according to the 
distance of the hook from the center line of the spindle. Near 
the other end of the rocking shaft is an adjustable arm which 
carries a chain which leads to a ratchet wrench which could 
be put either on the cross feed or the longitudinal feed- 
screw. With two holes in the ratchet lever, and the adjust- 
ment on the end of the spindle any feed from one tooth to 
five, or a range of from 0.02 inch to 0.1 inch could be ob- 
tained. 

The way in which we happened to get the order for this 
machine was rather odd. One day an inquiry came from 
one of the numerous export agents in New York for a facing 
lathe to swing 50 inches, bid to be accompanied by drawings. 

This inquiry came from a house which, so far as we knew, 
did not make a specialty of machine tools, and from such 
houses freak inquiries are common. I wrote and quoted on 


Facing Lathe of Unusual Design. 


a full lathe with short bed. We received a letter back saying 
that price was what counted, and that only certain require- 
ments were to be met, and asking for a revision of the bid. 
The idea came to me that we could build such a machine as 
shown in the cut. Consequently I made a bond-paper draw- 
ing fairly well to scale, but with only the principal dimensions 
of the bed and headstocks, and by that time I was tired of 
the job. I had not the slightest suspicion that an order would 
result, so I cut out a picture of a tool rest for a locomotive tire 
turning lathe from a catalogue and pinned it to a blueprint 
of the bed and head, added a hundred dollars to what I 
thought would be a fair price, and sent in the bid without 
a further thought. Three or four months later I was astound- 
ed to get an order as “per blueprint and specifications” for 
one of these machines to go to Vladivostock, Siberia. I chased 
up the drawing which I found I had used to scribblé!on, 
cleaned it up, put on a few more dimensions, and vated if®to 
see how we could get out of making a full’ Sét Ut PAPAS. 
We made a frame for the base with the méldite aréiad thie 
bottom and let the foundry strike off HHS de. "Phen! tre 
took core boxes that were used €d'%aké Vut) Hel instdedE ha 
radial drill base and spliced ap! fhe Sides! two! Giches® to ft. 
These cores hung over tHe edges lo! thé rae ald ® fotniea 
core and cope as wall.’ life head H&elf Was! tastil}® erhanea 
up of %-inch material’ te"fortn its owt’ cofé ‘THe Were ter 
the main spindle Werd tast for Habbitt?’ THe KedPihse is! frekt 
were set? up for" ah sine “head! cde ant BAe Beats! She 
spikdie was of cast ion! 9 inches dfameter front’ beatings. ° Fo 
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the spindle was keyed a 36-inch lathe faceplate with internal 
gear, but the faceplate was made 50 inches in diameter by 
casting on a false rim. This was swept up in the sand, and 
tightened by overhanging cores which framed both core and 
cope again. The spindle which ran through the cone pulley 
carried a driving pinion of steel to mesh with a cut internal 
gear on the faceplate. The tool rest demanded all new pat- 
terns except the top slide, which we took from a 36-inch lathe. 
The machine when ready proved to be just about what was 
wanted. It “growled” a good deal on high speeds, but on 
the size work called for it ran quiet enough. Except for the 
ratchet feed seeming a little crude, it was the equal, for work 
within its range, of the lathe on which we first quoted at a 
price three times as high, but with less than twice the profit 
in it for us. H. H. FIsH. 
Worcester, Mass. 


BORING TOOL-HOLDER FOR MILLING MACHINE 
OR LATHE. 


The sketch shows a fixture to be screwed onto the spindle 
of a milling machine or lathe for boring holes in work fast- 
ened to the milling machine table or to the carriage or cross- 
slide of a lathe. For boring holes in jigs and fixtures where 
the holes have to be exactly certain distances apart, either 
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Adjustable Boring Tool-holder. 


in a vertical or horizontal plane, the fixture, if used on the 
milling machine, is a very serviceable tool. The fixture is 
screwed onto the machine spindle at B and when a tool is 
clamped in the tool-holder, C, the fixture is ready for use. 

The knurled knob D turns the screw #, which works in the 
nut Ff, and causes the tool to move to bore a hole larger, or 
to be drawn back for a smaller hole. 

In case of wanting to use the fixture on a machine which 
has a different thread on the spindle than the fixture, a taper 
plug can be made which fits the taper hole in the spindle and 
is threaded on the other end to fit the thread in the fixture. 
‘This particular fixture can be used for holes from % inch 
diameter up to 6 or 8 inches diameter and 6 or 8 inches deep. 
For large holes, the tool is made of stock the size of the hole 
in C, and for small holes the tool can be made of smaller 
stock, and a split bushing made to fit the hole in C on the out- 
side diameter, and the hole in the bushing to fit the tool. 
For large holes, the tool should be bent to a right angle, so 
that the tool-holder OC will not have to be adjusted too far out. 
The adjusting knob D should be graduated in thousandths 
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inch as shown in the sketch to provide for accurate adjust- 
ment of the tool. The fixture is fitted with gib and screws 
for the tool slide. 

To get holes bored accurately certain distances apart 
in the milling machine, the holes are first drilled with a 
smaller sized drill than the finished size, and then the boring 
tool is used in the fixture, feeding the table along according 
to the graduated collar on the feed screw. The holes can then 
be bored very accurately. The roughing drill can be held in 
a split bushing, fitting the hole in the fixture. This fixture 
is used in the tool department of the Cadillac Motor Car Co. 

Referring to the sketch, Fig. 1 is a heavy tool for large 
holes, Fig. 2 is a tool for small holes, and Fig. 3 is the bush- 
ing for the small tool. COs: 


TIME SAVING IN THE DRAFTING ROOM. 


Under this heading in the August issue of MACHINERY Mr. 
F. R. Steuart recommends for quick duplicating. of sketches a 
tracing in soft lead pencil. I believe my method is better 
than his, as it does away with any kind of tracing, pen or 
pencil, for sketches or for drawings. I have made short cuts 
and labor-saving dodges a close study for years, for the drafts- 
man’s work often comes in on the feast-or-famine plan, and 
there are times when a great volume of work must be rushed 


- through quickly and accurately, though not necessarily with 


much neatness or finish. With the exception of drawings that 
must be repeatedly and frequently blueprinted, I make no 
tracings. Such as I make are made largely for the reason 
that they blueprint more rapidly and wear better. If the 
original drawing were used to blueprint from too often it 
would soon become worn out and unfit to make another copy 
from without much labor. So, for standard erecting plans, 
etc., I make tracings on cloth and keep the original carefully, 
though in the course of years it is likely to need alterations. 

I use a smooth and semi-transparent drawing paper from 


. which I can get a first-class blueprint in about two and one- 


fourth times the number of minutes required for tracing on 
cloth. The drawing is laid out in pencil, then the useless 
lines wiped off with a piece of “artgum,” which is about half- 
way between stale bread and velvet rubber in its cleansing 
properties. It leaves the surface in good shape for inking, 
and when the drawing is inked it is done. There is no trac- 
ing to be made. ; 

For sketching, I have two methods of duplicating, and 
which one is used depends generally upon the number of 
duplicates required. In case but one or two are needed, I 
make the sketch on fairly heavy cross-section paper with 
“Mephisto” colored copying pencils. The original sketch goes - 
into the shop in this case, after being copied in an ordinary 
letter book with moistened pads. A second copy can be made 
on a loose sheet to send off in a letter if needed, but in case a 
second shop drawing is likely to be needed later I use the 
other method. ‘This consists of a sketch made on thin cross- 
section paper with a stylographic pen loaded with Higgins’ 
Eternal ink. This ink has sufficient body to yield a fair blue- 
print, though it is not thick enough to clog the stylo. Ifa 
more elaborate thing is required than a rough free-hand 
sketch, I lay it off in pencil and then go over the straight 
lines with the stylo, and the circles and arcs with the regular 
bow-pen or compass, which is much easier than trying to 
follow a true curved line with the stylo held in the hand. 

From these stylo sketches a very good blueprint can be 
made, and working drawings put in shape for the shop in a 
very short time. The sketches are filed in indexed envelopes, 
and the copybook sketches in colored pencil are all indexed 
in the back of the book, so in either case it is not much of a 
job to locate an old sketch. 

While I believe in making drawings and sketches fairly 
complete as to minor details, at the same time I think a 
liberal use of the English language legibly written on the 
same sheet with the sketch goes a long way to prevent mis- 
understandings. If draftsmen themselves cannot all agree as 
to what a certain view of a drawing really represents (and 
such cases have been spoken of more or less in the technical 
papers) is it any wonder the man in the shop sometimes has 
to scratch his head more than twice to see things as the 
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draftsman wants him to? Of course a written direction can 
sometimes be read differently by two men, each giving it a 
meaning of his own, but if the sentences are clear and con- 
cise, as all technical writing should be, there is not much 
chance for trouble here. 

I believe in using just as many short cuts in the drafting 
room, and in the machine shop, too, as is consistent with good 
work and freedom from misunderstanding and mistakes. The 
drafting room is a mighty poor place to save time in when 
the saving is done at the expense of clearness and certainty, 
but as it is results that count, and not methods alone, any 
short cut that eliminates what is actually useless work should 
be given a fair trial. It may work in some cases and not in 
others, for the different classes of work, workmen, and shops 
must be taken into account. There are few good things that 
are of universal application, and drafting room practice must 
be, in a degree at least, adapted to the particular needs of 
the case in hand. In some shops it might be best to show 
each and every detail of a piece on the sketch and do away 
with all written explanations and additions, but I find written 
notes very helpful in most cases. 

Drafting, like mathematics, is only a means to an end, and 
a man who makes his drawings as if they were the goal in- 
stead of a part of the course is likely to put a pile of work 
into them which is really useless. The sun may always shine 
from the upper left-hand corner at the Patent Office, and 
shade lines are well worth all the extra time they take on a 
good many jobs, but a fair amount of common sense is better 
than too many rules and regulations in a drafting room as 
well as outside of it. E. R. PLAISTED. 

Montpelier, Vt. 


OLD EHUCLID IS ALL RIGHT. 


In regard to the article “Old Euclid Disproved at Last’ 
published in the November issue allow me to say that the 
drawing is distorted. With the angle A BD as nearly 90 de- 
grees as it is shown, the perpendicular HG would be so 
nearly parallel with HF that the intersection of the two 
would be removed nearly at an infinite distance. Line BD 
if produced would then intersect # F long before H G reached 
it. Therefore the triangle D BK is impossible. Old Euclid is 
perfectly able to take care of himself even if he has been 
dead so many many years, but it is a good catch all the same. 

Buffalo, N. Y. Gro. B. SNow. 


OLD EUCLID DEFENDED. 


In the November issue of MacHinery “R. S.” gives a re- 
markable proof (?) that Huclid made a mistake. In a case 
of this kind I think it is as bad to make a misleading draw- 
ing as to make a misleading statement. R. S. proved (?) 
that although the sides of one triangle are each equal to each 
of the sides of another triangle the angles were not of neces- 


Fig 1: 


Old Euclid Defended 


sity equal. If his figure had been drawn correctly K would 
have been far enough away that DK would fall outside of 
point B. The above letters refer to his figure. 

In Fig. 1 let amb and anb be the arcs of circles with cen- 
ters at o and 0’. From the definition of a circle o and o’ must 
be equidistant from the points a and b. It is then easily 
proved that o and o’ lie on the bisecting line of the angle 
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ao’b and aob, which statement must be true of any two 
ares of circles intersecting in two points. 

In Fig. 2 draw FE’ (indefinite length) and A#HB and 
LE’C so that HE’ is the perpendicular bisector of AHB 
and LEH’C. Draw BD=LB=A  C so that angle D B A is 
larger than a right angle. Draw DOC and erect a perpendicu- 
lar at middle point A. HH’ and HK intersect at K. 

CK=LK, and DK=CK, as any point on a perpendicu- 
lar bisector of a line is equidistant from the extremities; then 
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Fig. 2. Old Huclid Defended. 


DK=LK and an arc can be drawn through L and D with 
K as a center and also an are through either LZ and D with 
B as a center. According to our proof in Fig. 1, B and K 
then lie on the line bisecting the angles DBL and DK UL. 
It is then evident that the line combining D and K falls out- 
side of the point B considered in relation to point A, and the 
whole proof in the “R. 8S.” article becomes a nonentity. If 
this is not enough to convince “R. S.,” who seems to be an 
extraordinary individual, the proof can be elaborated still 
further. The. proposition reminds me of one I saw some 
time ago where a square 8 inches on a side was so cut and 
pieced together that it appeared to be 5x13 inches or one 
square inch larger than the square 8x8. Of course on close 
examination the fallacy of this was very apparent. 
. O. R. McB. 

[Communications from readers upholding Old Euclid have 
also been received from E. A. Johnson, Hartford, Conn.; F. W. 
Barrows, Bridgeport, Conn.; C. J. Stuart, Montreal, Canada; 
W. L. Miller, Wellsville, Ohio; Arthur C. Garrecht, Easton, 
Pare Robert Cramer, St. Louis, Mo.; A. F. Sharp, Williamsport, 
Pa, and G. F. Key, Alpena, Mich. Their rigid stand on the 
question will undoubtedly convince “‘R. S.” that there is no 
hope for the Nobel prize this year.—Enp1rTor. ] 


A MACHINIST’S CHRISTMAS PRESENT. 

No matter whether we are running but a lathe or a whole 
shop, the question of Christmas presents presents itself to 
us with clock-like regularity. The great question of what 
to give him or her is before us. One might think that a ma- 
chinist of all people concerned must buy his presents already 
made up, 7. é., that he cannot make anything worth while in 
the gift line. This is of course a great mistake, as any ma- 
chinist who is good with the file can fashion watch charms 
galore, in different patterns from an anvil to a miniature 
locomotive. These would of course only apply to Harry and 
Fred, but if Eva is introduced, the patterns must be enlarged 
to the paper weight size. A very nice pin can be made by 
drilling and filing out the metal between the rim and head 
in a dime, leaving enough at top and bottom to hold it se- 
curely, then get some plating company to gold plate either 
the rim or the head (not both) for twenty-five cents, and add 
a safety pin to the back, completing as pretty a pin as any 
girl could wish for if the work has been carefully done. Of 
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course needle files are required to get into small corners. 
The operation might be reversed, and the head filed com- 
pletely out, covering the back with a thin sheet of gold metal, 
which would make a very odd pin. Personally I prize a gift 
- which has occupied the time and thought of the donor much 
above the “boughten” kind, and 1. feel sure that others share 
this feeling. W. L. McL. 


AN OLD PLANER. 


The accompanying halftone is made from a photograph of 
an old planer which is still capable of turning out a certain 
class of work, not requiring any great degree of accuracy. 
This latter statement is not to be wondered at when we con- 
sider that for over twenty years it has been in the great out- 
door world beside the shop from which it receives its power. 
The bed of this planer is 45 feet long and it enjoys the dis- 


An Ola Planer. 


tinction of having two tables, which can be used either singly 
or together, two in one as it were. The two bolts for coupling 
the tables can be seen in the picture projecting from the end 
of one table; the camera is on the other, the end of which is 
shown in the foreground. At one time the machine could boast 
of two heads, the connections for which can be seen at the 
right of the cross rail, but doubtless one of the operators 
wearied of thawing out any more parts than necessary to get 
the planer going after a snow storm and threw it off. The 
maker of this machine does not have to explain to a prospec- 
tive purchaser that it is ‘full geared,’ a glance to the left 
between the pulleys and table will convince one of this fact. 
The machine was built in Hngland many years ago, and 
‘while being lowered into the vessel’s hold for transportation 
had a foot knocked off... When it arrived here the buyer re- 
fused to take it, and told the steamship company to either 
get it fixed or give him the price of the machine. Not know- 
ing what an easy matter the repair was, they quietly handed 
over the full price, and charged no freight upon delivering: it 
to him, thus the lucky gentleman got it for the’ cost of the 
repair which would be dear at ten dollars. Should anyone 
coming around that shop inquire as to “what it is doing out 
there?” he will be at once enlightened by one of the boys, 
“Oh we keep that for planing up the weather.’ Nerratcm. 


THE VALUE OF PROPER HARDENING. 


The more I see of shop practice, the more I am convinced 
that few of us appreciate the value of properly hardened 
steel for tools and other purposes. My first recollections of 
early hardening operations show a small portable forge in 
which the fire pot was so small that air blasts must have hit 
the steel half the time and been responsible for many of the 
cracks that seemed Mmysterious at) the time. Then too, I re- 
call the warping of reamers and similar work, which had to 
be ground after hardening; taps that came out of the harden- 
ing water with numerous teeth missing, and milling cutters 
which looked as though-a cyclone had struck them. 

From what I now know, I believe most of these trials and 
tribulations could have been prevented if I had known of Mr. 
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Markham’s method of pack hardening. It is needless to say 
many dollars would have been saved my employer. Nor is 
this all; we are looking for steel that can cut 1,187 feet (more 
or less) a minute on rough work, but we lose sight of the fact 
that much of our work does not come under this head. This 
includes milling cutters both rotary and hollow, taps and 
dies and similar tools. They may come out of the bath whole 
and in good condition, but their cutting capacity is often be- 
low par. This may mean that a thousand-dollar milling ma- 
chine is turning out a third less work than it should, and 
that it must be stopped entirely too often for grinding the 
cutters. This is by no means an exaggerated case, as there 
are numerous instances where a steel expert has greatly in- 
creased the amount of work by a proper hardening of the 


‘ tools, and this with the same steel as before, or in some 


cases even a cheaper grade. Data on the subject of tool and 


_ cutting speed, that is, data which can: be used as a guide in 


the average shop, is decidedly scarce. 

Some shops try to raise the speed themselves until the 
maximum is reached, which means that some cutters must be 
tested to destruction. 
shop, it would probably pay to pick out a bright hardener 
and make it his duty to try to improve the working capac- 
ity of the tools. It does not pay to let a high-priced machine 
jog along all on account of a tool not worth over one per, 
cent as much. 

Then there is another side. It is the hardening, or perhaps, 
only casehardening of thin pieces which must be straight and 
true. If they warp, it’s either a case of throwing away or 
spending time and money in straightening. Either way it is 
a loss which can be avoided if we just know how, and when 
we know that it is possible to prevent it, the sooner we do it 
the better. Frep H. Corvin. 

New York. 

CASE FOR HOLDING AND PROTECTING 
LARGE SQUARES. 


The accompanying cut shows a neat case for holding and 
protecting large squares when they are not in use in the 
machine shop. Machinists who have worked in various shops 
in the country claim it to be the best square case they have 
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Case for Holding and Protecting Large Squares. 


Machinery, N.Y. 


seen. In the shop the case gets rough usage, but I have never 
heard of the latch permitting the square to fall out. The 
latch A is sprung back with the fingers when placing the 
square in or removing it from the case. The dotted lines 


In any large or even moderate-sized 
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show the latch sprung back. All parts are firmly glued and 
the latch is fastened at a point about 714 inches from the 
top with two small wood screws, preventing the. same from 


being pulled off when it is sprung back. 


BH. C. F. 


. BALL AND ROLLER BEARINGS. 


George Le Guern, 


The accompanying chart 
shows the result of experiments 
made in recent years by differ- 
ent firms on ball and roller 
bearings, from which experi- 
ments I have worked out the 
formulas and drawn curves. 
These formulas and curves are 
made for “safe working loads” 
for one ball and roller, which I 
think is the simplest and most 
practical way for the use of 
engineers and draftsmen. The 
matter is self-explanatory ex- 
cept it may be in regard to 
“three points ball bearings” 


where I have drawn the line MN parallel to line C A B, which 
not only assures a perfect radial contact between the three 


Formulas for ball bearing: 


D= diameter of ball 
N=number of balls. 


Safe working load = (DX 10)? X 31 


for balls up to 1 inch diameter, and 


Safe working load = (D X 10)? X 26.5 


for balls from 1 inch to 2 inches diameter. 


Two points ball bearings: 


Cup uw 


Fig 3. Two-points Ball Bearing. 


(Figs. 2 and 8.) 


#2 = clearance = 0.003 
a= 0.03125 

V=aqsinizb2— 010132 
€=acos 25° = 0.0283 


Diameter of Balls and Rollers in inches. 
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D 
Safe Working Load in lbs, fe e ie d= Rk — 4 — b= 0.018 
ro) S —4 
+ e= R—{— + cf = 0.0029 
1 is 2 
; & pa D + x 
ib 180° 
4 | sin 
9 
16 
a, 3 B=A+D+2e 
g 16 apne oa 
13 ==! a 
16 
ar D 
n6 R=—-+ 0.038125 
1.0 ui qieeae 2 
a “KOle}, | Angle ¢ is figured at 25 degrees, 
ly Pereascrr 
12 c 1 which is good for general use. 
1} of Bane rR Where there is a great end thrust, 
ie. Loy. | | ane tt angle ¢ is best made 30 to 45 degrees. 
1% +T 7 tL Three-points ball bearing: (Fig. 4.) 
s TT | Toon Make MN parallel to CAB. 
Wo | Four-points roller bearing: 
ers 4 A The upper part must be made 
1} ~ same as the lower parts. 
14 ae L| Formula for. roller bearing: 
1% +4 = oa mp Safe working load 
2.0 - = §M- kh) <~10]4 x14 
S (=) (=) S o =} =} (=) Ss S S (=) f—) —a 
g s 3 8 3 sy) SS S 3 E : E = § where D= diam. of roller in inches, 


Fig 1. Chart giving Safe Working Load in Pounds for Single Ball and Roller. 


points, but prevents the balls from running over the lower 
path and does away with sliding between the top of the ball 


‘and the path. 
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Fig. 2, .Two-points Ball Bearing. 
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b | 
in 


kK—=term of an arithmetical 


progression, beginning at 0.1 for a 
roller 14-inch diameter and having 


Fig.4 Three-points Ball Bearing. 


0.0%> for a common difference, when.the diameters of the 
rollers increase by 1-16 inch. Values of coefficient & for a 
number of diameters are as follows: 


Diameter peed Goa | Diameter. Ueemctenk Diameter. 
4 0. id 0.625 14 
zy 0.175 a 0.7 1,5 
g 0.25 te 0.775 12 
ts 0.3825 | t 0.85 1, 
+ 0. | it 0.925 12 
5 0.475 1 al Ae) 1,5 
2 0.55 14 1.075 14 


Washington, D. C. 


Coefficient 
Rk 
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A MARINE REPAIR JOB. 


I wish to give some particulars of a marine repair job 
which may be interesting to a few of your readers. The high- 
pressure cylinder had broken at the top, a piece about 15 
inches long and 5 inches deep being broken out and the cylin- 
der wall fractured from one end of the break downward about 
20 inches; the cover was also broken—leaving the flange on 
the studs. 

The old liner, which extended up to the bottom of the steam 
port, was removed and a new one cast, being made the full 
length of the cylinder, with a flange at the top, as shown in 
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Fig. 1. General View of Repair Job and Section of Liner. 


Fig. 1. New studs were made having a collar, as shown in 
Fig. 2, for which a corresponding counterbore was made in 
the stud holes in the liner. A square was left on the end of 
the studs, thus enabling them to be screwed tightly into 
the liner steam-tight, as the pressure carried was 200 pounds, 
liner and that of the cylinder. The liner was shrunk in, the 
cylinder being heated with steam. It was necessary to have 
the liner steam tight, as the pressure carried was 200 pounds, 
and if any leakage had occurred the broken wall of the cylin- 
der would have had to bear the full pressure with obvious 
results. 
2 inches of bearing surface, and as this was not considered 
sufficient to insure a good joint, two %' holes were drilled 
24% inches from each end of the port downward 1% inch 
below the bottom of the port, a depth of 10 inches. Two 
copper dowels were then driven in tight and “staved up,” so 
as to prevent any escaping steam from leaking round the fillet 
to the broken part. ~ 

In order to take the strain off the cover studs from the 
broken piece, two long bolts were used, one at each end of 
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Fig. 2. Stud Provided with Collar for Fastening Liner 


the break. They extended down through the bottom flange 
_ of the cylinder with nuts at each end and provided with a 
collar, the same as the studs. Two %-inch studs were put 
through the broken piece and screwed into the liner, drawing 
the broken piece slightly up to the liner. A band made of 7/16 
steel, 2114, inches wide, was placed round the top part of the 
cylinder and drawn tightly together by two 1\ bolts, as shown 
in Fig. 1, the lugs on one side being bolted to the flange on 
the top and to arib on the bottom. The job gave entire satis- 
faction and saved the large expense of making a new cylinder, 
which was first intended, not to speak of the delay to the 
steamer which that would have necessitated. 
““PROPELLOR.”’ 
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Above the top of the steam port the liner had only © 
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A FEW ‘“‘ WRINKLES.” 

It is a mistake to suppose that “wrinkles” and methods 
already known, perhaps, to “old hands’ or specialists, are 
without interest or value to the readers of engineering jour- 
nals. Recruits are constantly being enrolled both in the 
engineering and machinists’ trade, and also in the company 
of those who believe such journals instrumental in broadening 
their outlook on their vocation. Therefore I do not apologize 
for presenting the following matter, each item mentioned in 
which has been personally tested, if not actually originated, 
by me. 

Collars of wrought or gray iron or steel, the bore of which 
from any cause has worn too large, or which on new work 
has been bored a “shade” too large, may often be made serv- 
iceable again by heating to red heat and allowing to cool 
slowly, repeating this process several times. It is really sur- 
prising sometimes to what an extent the bore may be reduced 
by this means. This feature has often to be taken into | 
account in the design of steam boiler and other furnace grates, 
as the firebars, etc., “grow’ in length or bulk by repeated. 
heating and cooling, especially when fires are regularly 
banked. 

The profitable all-round utility of bright drawn, round ma- 
chinery steel (cold-rolled steel) is somewhat limited by the 
fact that it is generally supplied in sizes suitable for revolv- 
ing in standard-sized holes. If a gear, collar, cam, or analo- 
gous article is desired to fit tightly, it must be bored.smaller 
than standard size, which is an unprofitable process. This 
drawback may be completely removed by knurling with, say, 
a Pratt & Whitney knurling tool the part of the shaft or 
spindle where the tight fit is required, any degree of tightness 
of fit being easily obtainable. Oil should be used when press- 
ing the article on the shaft or spindle. The appearance of 
the knurled part is not at all unpleasing. Another advan- 
tage of this method is that collars, gears, etc., which require 
fastening by taper pins at definite distances from each other— 
and still must be easily removable—may be tightly held while 
being drilled and reamed, and afterward the knurled portion 
of the shaft may be eased to give the exact push fit required. - 
This is no “botch” job, as it fulfills any requirements for a 
good job, viz.: it looks well, acts well, and is cheaply pro- 
duced. It has been used in hundreds of cases within my own 
knowledge, without a single failure or complaint being 
heard of. 

The reaming of taper holes in mild or machine steel, tough 
bronze, etc., is, in the ordinary way, a somewhat tiresome and 
costly process, as the ordinary fluted reamer is liable to at- 
tempt to “bite off more than it can chew,” thus coming to grief 
by breaking completely or losing its teeth by chipping. A cer- 
tain amount of special pleading or tenderness in manipulation 
of the reamer is therefore called for. If, however, the taper 
reamer is made with two flutes only, after the manner of a 
twist drill, the flutes having a- left-hand spiral, and backed 
off so as to cut right-handed, if a hole the size of the smallest 
end of the pin is first drilled through the work, a reamer of 
the style described may follow at the same setting of the job, 
and be used at drilling speed. In a particular case I can men- 
tion, since the employment of this type of reamer, the piece- 
work price has been reduced 50 per cent and the men can earn 
more money than previously. JAMES VOSE. 

* * * ; 

While high-speed steel has proven itself to be of great use- 
fulness for cutting tools of general description such as lathe 
and planer tools, milling cutters,’ reamers, etc., it has not as 
yet proven practicable to make such tools as taps, threading 
dies and chasers, which cannot be ground after hardening, 
of this material. The reason for this is that most grades of 
high-speed steel have to be heated to such a high tempera- 
ture when hardening that the sharp edges of the tools to be 
hardened are practically melted away, and as a rule, unless 
the tool igs of such a construction that it can be ground after 
hardening, it is almost useless for cutting purposes. It is 
not to be inferred from this that taps and threading dies 
are impossible to make from high-speed steel, but the diffi- 
culties encountered in trying to successfully hardén these 
tools are such that prominent manufacturers hesitate to un- 


dertake the making of tools not possible to be ground after 
hardening from this material. 
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SHOP KINKS. 


A DEPARTMENT OF PRACTICAL IDEAS FOR THE SHOP. 
Contributions of kinks, devices and methods of doing work are 
solicited for this column. Write on one side of the 
paper only and send sketches when necessary. 

A HANDY SCREWDRIVER. 

The accompanying cut shows a cheap, handy and very pow- 
erful screwdriver made out of a piece of tool steel. Flatten 
one end for the screw slot, either by forging, grinding, filing, 
or milling, and square the other end; harden and temper. 


Machinery, N.¥. 


Use an ordinary tap wrench as a handle. Run the screw in 
with an ordinary screwdriver, and then tighten it with this 
tool, if the screw is large enough to require it. One can also 
use a monkey wrench or a dog on it, in an awkward place. 
Beverly, Mass. CHARLES EH. BuRNS. 


SCALE FOR BEAM COMPASS BAR. 

Beam compasses can be improved by placing a scale on the 
beam as shown. I had intended to purchase a paper scale 
engine divided in sixteenths and paste it on the beam, but 
finally decided that a linen tape. measure would answer the 
purpose. There was no cost for this, as it was one furnished 
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by an advertiser, and on account cf it being thin was better 
than could be bought. A coat of shellac keeps it clean and 
the divisions distinct. The object of the graduations is sim- 
ply to get the pencil point-approximately set, the finer adjust- 
ment then being made. WINAMAC. 


TAKING UP WEAR IN A SOLID BUSHING. 

After forcing the bushing out, I split it lengthwise with a 
hacksaw, cutting a slot about 1% inch wide; then I put two 
thicknesses of writing paper in the connecting-rod hole, on the 
side opposite to thé pressure, clamped the bushing together, 
and slid it into the hole. Then I ran a taper reamer down 
into the slot, and drove a taper pin into it, very solidly; I 


, TAPER PIN 
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tried it in the arbor press and the bushing was a good press- 
ing fit. The hole had been closed up just enough to be a 
good fit on the wristpin, and it also left a way open for future 
adjustments. The job has been in running condition five 
*months already. ‘ CHARLES HE. BURNS. 
Beverly, Mass. 
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SURFACE GRINDING ATTACHMENT. 

The cut shows a surface grinding attachment which can be 
used on any ordinary grinder and which I think is more handy 
than. the one described in an article in the September issue of 
MACHINERY. Not every shop has a spare set of lathe legs as 
mentioned in that article. A stud with a nut und washer 
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holds this attachment to the slot provided on most grinders 

for holding the rest. The table a@ has a sleeve b on the lower 

side which slides on the post c. It is raised and lowered by 

the knurled head d of the adjusting screw. The key e pre- 

vents the table from turning on the post. ve KG: 
A SIMPLE SAFEGUARD FOR INK BOTTLES. 

A very cheap and effective way of preventing ink bottles 
from being upset on the drawing table came to my notice 
recently. Simply cut a piece of card-board about 38 or 4 
inches round or square, spread a thin coat of any good mu- 
cilage or liquid glue on the bottom of the bottle and set it 
in the center of the card-board. That’s all. For the want of 
something more substantial, which is sometimes not to be 
had, this method does the trick very nicely. 

Chicago, [1]. Rost. A. LACHMANN. 


PLANING AN ARC WITHOUT A RADIUS BAR. 

There were some gray iron boxes and caps, which were too 
small in the bore to allow of sufficient babbitt metal between 
the shaft and the casting. To chuck them up in a lathe 
would have been expensive, so I placed them in the vise of a 
heavy shaper, and set a round-nosed tool with a long shank 
so that from the cutting edge to the center of the holder was 
the radius of the required boxes. Starting at the bottom, I 
fed from left to right by successive blows of a hammer on the 
shank, giving it all the cut the machine would pull, as 
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smoothness was no object. After finishing one half I loosened 
the tool and returned to the bottom, doing the rest by ham- 
mering the other side of the shank. This was much better 
than trying to start at one side and go the whole half circle, 
not only because the feeding would be more difficult, but 
greater inaccuracy would result if the tool shifted. This can 
be worked, when necessary, on a lathe without a compound 
rest. The trick is not new to many, but doubtless to the 
younger generation it will be. W. M. 
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SHOP RECEIPTS AND FORMULAS. 


A DEPARTMENT FOR USEFUL MIXTURES. 


This page will be used for the publication of shop receipts which the con- 
tributors know from experience to be practicable. Nearly all readers of MA- 
CHINERY can add something, and it is desired that they use this page as a 
medium for exchanging useful formulas. It makes no difference if they are 


old and supposedly well-known, provided they have not already appeared in 
this department. 


268. SOLDERING GALVANIZED IRON. 


For soldering galvanized iron without scraping use raw ' 


muriatic acid. 
Philadelphia, Pa. 


Wo. Davis. 


269. CEMENT FOR LEATHER. 
One ounce shellac, 2 ounces pitch, 2 ounces linseed oil, 4 
ounces caoutchouc, 1 pound gutta percha. Melt together and 


apply hot. EH. H. McCLintTock. 
West Somerville, Mass. 


270. NON-RUST SOLDERING SOLUTION. 
A good anti-rust solution for soldering metals where acids 
must not-be used, is made by dissolving rosin in acetone, 
‘making a solution about as thick as molasses; it is applied in 
the usual manner. W. R. BOWERS. 
Birmingham, Eng.: 


271. TINNING WASH FOR BRASS WORK. 


To prepare a tinning wash for brass work, use 6 pounds 
of white argil (potter’s clay), 4 gallons of soft water, and 
8 pounds tin shavings. Boil the brass work in this solution 
‘for 15 or 20 minutes. W. R. Bowers. 

Birmingham, Eng. 


272. BLUING IRON OR STEEL. 

Mix one part clean sand with one part powdered charcoal, 
heat the whole evenly in a pan or convenient receptacle until 
the piece, which has first received its finishing polish and 
been covered by the mixture, comes to the desired color. 
When cool, wipe dry with cloth. NERALCM. 


273. ENAMEL GLAZE FOR COATING IRON PANS. 

To prepare an enamel glaze for coating iron pans use flint 
glass, 130 parts; carbonate of soda, 20.5 parts; boracic acid, 
12 parts. Dry at a temperature of 212 degrees and then heat 
to redness and anneal, that is, cool down very slowly. 

Birmingham, Eng. W. R. Bowers. 


274. CEMENT FOR CAST IRON. 

Mix 1 pound cast-iron filings, 1 ounce sulphur, and 2 ounces 
sal-ammoniac. Mix thoroughly and keep dry. When using, 
mix one part of this composition with twenty parts clear 
filings and some very fine sand. Make into a stiff paste with 


water. EH. H. McCuintocr. 
West Somerville, Mass. 


275. PRESERVATIVE OIL. 

To make a preservative oil use high test grain alcohol and 
best grade of sperm oil, equal parts. . Keep in a tightly-corked 
bottle, and shake well before using as the alcohol and oil 
separate after standing. Any moisture on a tool or gun at 
the time of application is quickly absorbed by the alcohol 
which in a short time evaporates, leaving a good coat of 
sperm oil to protect the surface from rust. 

E. W. Norton. 


276. CEMENT FOR STEAM-PIPE JOINT. 

A-.good cement for use in making steam-pipe joints is 
made in the following manner. Grind and wash in clean 
cold water 15 parts of chalk and 50 parts of graphite. Mix 
the two together thoroughly and allow to dry. When dry 
regrind to a fine powder, to which add 20 parts of ground 
litharge and mix to a stiff paste with 15 parts of boiled 
linseed oil. The preparation may be set aside for future use, 
as it will remain plastic for a long time if placed in a cool 
place. It is applied to the joint packing as any ordinary 
cement and will be found to last a,very long time. 

Olney, II. T. H. O'DONNELL. 
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277. ANNEALING STEEL. 


Heat slowly or rather evenly to a dull red heat. Put it in 
a dark place or corner, box or barrel, until all signs of red 
have just disappeared, then quench in water, taking care to 
hold it still. When annealing flat stock, heat evenly and 
thoroughly, place between two planed pine boards on an ash 
heap and cover with ashes. By this method the charcoal is 
produced, so to say, automatically. Wo. B. Brooks. 

New Kensington, Pa. 


278. TO ANNEAL ZINC. 

In working zinc the greatest loss is on account of the zinc 
cracking and being too brittle to handle to advantage. It is 
surprising to find how very few mechanics understand the 
annealing or malleablizing of same. The following will be 
found unfailing: Heat in oil to about 500 degrees F. and 
plunge in hot soda water, which works the double operation 
of drawing the zinc to the proper ‘degree and at the same 
time cleanses the surface from the oil. HARDENER. ~~ 


? 


279. COLD SOLDER. 

For flux use 1 part metallic sodium to 50 or 60 parts of 
mercury. These combine if well shaken in a bottle. For 
solder use a weak solution of copper sulphate, about 1 ounce 
sulphate to 1 quart of water; precipitate the copper by rods 
of zinc, wash the precipitate two or three times with hot 
water, drain off the water and add 6 or 7 ounces of mercury 
for every 3 ounces of precipitate. A trifle of sulphuric acid 
will assist in the combining of the matter. The combination 
will form a paste which sets very hard in a few hours. 

New Haven, Conn. A. L. MONRAD. 


280. TINNING CAST IRON. 

To tin cast-iron articles, dissolve chloride of tin in water 
until the solution is fully saturated; this saturated solution 
is to be thinned down when needed for use, by ten times its 
volume of water. The articles which are to be tinned are to 
be wrapped around lightly with zinc sheet or wire and left 
in the solution ten to fifteen minutes. On removing the arti- - 
cles they are to be dried in sawdust, after washing well with 
clean .water and brushing them with a wire brush, and then 
polished with prepared chalk. ROBERT GRIMSHAW. 

Hannover, Germany. 


281. RETOUCHING BLUEPRINTS. 

An excellent solution for retouching or marking in details 
on blueprints can be prepared according to the following 
receipt. The solution consists of 75 grains of potassium 
oxalate dissolved in 1 ounce of water. If the solution is too 
thin and watery, it may be thickened by adding some kind of 
a gum preparation. It can be applied with a pen, as ordinary 
ink. The blue background is removed very rapidly by the 
solution, but it is important that the print is immediately — 
washed, as the solution has a tendency to soak into the pores 
of the paper and blur the lines. T. E. O'DONNELL. 

Olney, Ill. 


282. TO PREPARE FINE ABRASIVE QUICKLY. 

To quickly prepare fine abrasive use FFF emery or “15-min- 
ute” carborundum with benzine or naphtha for a liquid, mix- 
ing them in a square bottle. Use about two ounces of the 
abrasive to one quart of liquid; shake well and then lay the 
bottle flat on its side for the number of minutes wanted 


» to settle; then pull the cork and let the liquid flow out until 


level with the cork hole bottom. The liquid just drawn off 
can be used at once with a brush, but by allowing it to stand 
for a time, the top portion can be poured off leaving the 
abrasive with a little benzine which will evaporate quickly, 
and leave the clear powder. a 

In explanation of the term 15-minute carborundum, would 
say that this is a term applied to fine abrasive obtained by 
the process just explained (manufacturers, of course, using 
watertanks instead of bottles), the time the liquid is allowed 
to stand, in minutes, being used to distinguish it. Thus, if it~ 
stands 15 minutes it will be known as 15-minute abrasive, etc. 

Scorry. 
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HOW AND WHY. 


A DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST. 


Give all details and name and address. The latter are for our 
Own convenience and will not be published. 


29. G. HE. R.—Why is it that a stud and nut can be screwed 
up tighter than a tap-screw? 


A.—We know of no good reason for such a condition ex- 
isting; the effect of friction and torsional elasticity should 
be exactly the same in both cases, But lack of exact align- 
ment, of course, affects a tap-screw more unfavorably than 
a stud and nut. It is true that a tap-screw will loosen quick- 
er when subjected to vibration but this comes from the stud 
being screwed in until it shoulders on the tapered part of 
the thread while the tap-screw cannot be screwed to this 
point, hence is more easily jarred loose. 


30. R. O. F.—What is the essential difference between 
the Willis and Walker system of cycloidal gearing? 


A.—The Willis system is based on a single generating cir- 
cle, the diameter of which is equal to the radius of the 
smallest gear in the interchangeable set. For example, sup- 
pose the Willis system is applied to a set of 3-inch circular- 
pitch gears, and it is desired that the smallest gear in the 
set shall have 15 teeth. Then the diameter of the generating 
circle will be 7.16 inches, which simply means that the faces 
and flanks of the teeth of the various gears will be shaped 
to conform with the curves generated by a point on a circle 
7.16 inches diameter, rolling on the pitch circle of all the 
gears of the set. The Walker system is based on the same 


- Zeneral principle as: to using a rolling circle to generate the 


tooth shapes, but a single generating circle is discarded. Say 
the limits of an interchangeable set of Walker’s gears are 
‘10 and 200 teeth. Then the tooth shape is determined both 
with a 10-tooth ‘and a 200-tooth generating circle, the tooth 
shape selected being a mean between the two for the faces 
or tooth parts above the pitch line; below the pitch line the 
. flanks are shaped to the mean down to a certain depth and 
then the mean shape is departed from in order to give the 


necessary clearance for the top of the teeth for all the gears_ 


of the set. This system to a considerable degree overcomes 
the defect of under-cutting unavoidable with the Willis sys- 
tem on low-numbered gears, and is claimed to make a ma- 
terial improvement in the action in general. 


81. A. L. M.—I wish to coil a few wire handles large in the 
center, similar to those used on stove-lid lifters. What kind 
of a mandrel is used for this work? 


A.—Wire coils of this shape are manufactured on special 


wire coiling machines: which require no mandrel, the coil . 


being formed in mid-air, so to speak, by exterior rollers which 
automatically change position during the operation so as to 


CLAMPING NUT 


MANDREL CORE 
Machinery; N.¥. 


vary. the diameter of the coil and thus make it of the re- 
quired shape, i.e., large at the center and small at the ends. 
For making a few such coils, however, you may use the 
form of mandrel shown in the cut, using it in an engine 
lathe in the usual manner. It consists of a number of thin 
steel washers mounted on a mandrel and turned to the re- 
quired shape; they should be consecutively numbered so as 
to be readily replaced in order. The end of the wire is 
caught in the hole A made in the solid part of the mandrel, 
and the coiling is done on top of the washers B, the nut C 
keeping them close together. When the coil has been com- 
pleted the removal of the nut allows the mandrel core to be 
removed and loosens the washers, which with a little rap- 
ping will fall out between the coils, if they be not too closely 
wound. This design of mandrel cannot be used for close 
wound coils unless very thin washers are employed. It is 
only recommended for experimental purposes and not for 
manufacturing. 
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32. A. L. B—What is the use of a table of logarithms? 

A.—A table of logarithms is of the same order of impor- 
tance to the operations of multiplication and division that 
the multiplication table is to addition and subtraction. It is 
a great time-saver, and is practically indispensable for com- 
putation. in which fractional powers are to be expanded, or 
fractional roots are to be extracted. For example, suppose 
the expansion of 1891.41 is required. The expansion is readily 
done by the use of a table of logarithms, but is impracticable 
by any other method within the reach or time of the ordinary 
calculator. Again, take such a calculation as finding the 
amount of $1.00 at compound interest for 50 years at 8 per 
cent semi-annually. This is an almost interminable opera- 
tion, conducted in the primitive manner, but it is simple 
with logarithms. To illustrate we will work out the exam- 
ple. The primitive calculation requires that $1.04 (the 
amount of $1.00 at 8 per cent for 6 months) be multiplied by 
itself 100 times, but using logarithms makes only one multi- 
plication necessary. The logarithm of 1.04 is 0.017033; mul- 
tiplied by 100 it is 1.7033, or the logarithm of the amount of 
$1.00 for the given time and rate. The table discloses this 
to be 50,50. Hence the amount of $1.00 for the given time 
and rate is $50.50. To expand 189141 we simply find the 
logarithm of 189, and multiply it by 1.41. The logarithm of 
189 is 2.276462, which multiplied by 1.41—= 3.209811. Turn- 
ing to the table it is found that 3.209811 is the logarithm of 
1621.1, and this is the required expansion of 1891.41. By divid- 
ing the logarithm of 189 by 1.41 the 1.41st root is extracted, 
and so on. 

* * * 


SHORT LIFE OF MODERN HEAVY ORDNANCE. 


The annual report of General Crozier, chief of. ordnance, 
gives a startling idea of the short life of our 12-inch guns 
now in place in most of the coast fortifications of the United 
States. The report states that a 12-inch gun firing a pro- 
jectile with a muzzle velocity of 2,500 feet per second will 
last for only about sixty rounds, after which the accuracy of 
fire is seriously impaired by erosion, which wears away and 
destroys the rifling. It is pointed out that the guns in any 
of the important fortified works of this country would last 
less than two hours in an engagement requiring rapid firing. 
General Crozier suggests that the caliber be increased to 14 
inches and the velocity decreased from 2,500 feet to 2,150 feet 
per second, stating that the life of the gun is then increased 


‘to 200 rounds, and the penetration or smashing effect would 


be about the same. 

The suggestion to reduce velocities and use larger calibers 
is one which we think will not be favorably received by 
military authorities in general. If it be considered that the 
life of a modern 12-inch gun firing projectiles with a velocity 
of 2,500 feet per second is only sixty rounds the situation is 
indeed serious, but high velocities and smaller calibers are 
the tendencies in both heavy ordnance and small arms. The 
thing to do is to find some material for lining high-powered 
guns which will not be affected by the incandescent powder 
gases as much as the steel now used. The suggestion has 
several times been made that high-speed steel is a material 
well adapted for such a purpose, inasmuch as it gains in 
hardness with an increase of temperature up to a low red 
and this is exactly what is wanted for the liner of a heavy 
rifled gun using smokeless powder. High-speed steel was de- 
veloped in the manufacture of arms and armor and it would 
not be strange if it, itself, should become a necessary part of 
modern guns. 

* Ed * 

The substitution of machine, steel for purposes for which 
carbon steel was formerly employed is one of the improve- 
ments about which little is heard. Nevertheless, some large 
concerns use it almost exclusively for dies, taps and other 
cutting tools which require toughness as well as hardness. 
A machine steel tap whén skillfully casehardened will cut as 
freely and is said to wear practically as well as one of carbon 
steel. Besides being cheaper to make, it will not snap off 
suddenly when subjected to undue stress. We understand that 
the Singer Manufacturing Co. use little carbon steel in their 
Elizabethport works, and that all punches, dies, taps, ete., are 
generally made from machine steel, casehardened. 
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MACHINERY AND TOOLS. 


A MONTHLY RECORD OF NEW APPLIANCES FOR THE SHOP. 


TAPER ATTACHMENT FOR THREAD MILLER. 

This attachment is designed, as shown in the cut, to be 
applied to the 6x48 Pratt & Whitney thread milling machine 
at the time the machine is built. In operation and general 
construction it is similar to the well-known Slate taper at- 
tachment for lathes. The taper bar is made in two parts, the 
one nearer the headstock being secured in a position parallel 
to the working centers, while the other is made adjustable to 
suit the required taper. This permits the threading of pieces 
which have both a taper and a straight portion. The bracket 
upon which the taper bar is mounted is attached to the front 
side of the bed in such a way that it may be shifted and 
clamped in any longitudinal position to agree with the loca- 
‘tion of the taper on the piece whose thread is being milled. 

The cutter head is carried on a transverse slide to which is 
also attached the cross slide screw with its micrometer disk 
and positive stop, thus providing means for adjusting the posi- 
tion of the cutter for diameter of work and depth of cut in- 


Taper Attachment for Thread Miller. 


dependently of the mechanism of the taper attachment. The 
cross movement imparted by the tapered bar is communicated 
to the slide through the action of the positive shoe attached 
to it, held in contact with the front side of the taper bar, 
through the action of a roll under adjustable spring: pressure 
on the rear side. The greatest angle to which the taper bar 
may be adjusted is 10 degrees, corresponding to about 4 
inches taper per foot. All the required adjustments may be 
made without the use of a wrench. The Pratt & Whitney Co., 
Hartford, Conn., are the builders. 


IMPROVED FOX TRIMMER. 

The well-known universal trimmer made by the Fox Ma- 
chine Co., 815-825 N. Front Street, Grand Rapids, Mich., has 
been redesigned and improved in a number of particulars. 
The rigidity and weight of the machine has been increased 
while its portability is still retained, it being mounted on three 
casters so that it may be easily shifted from place to place as 
required. A slight forward pull of the handle shown at the 
base of the machine in Fig. 1 raises it from its foundation 
onto the rollers, and the returning of the handle to the 
upright position settles it firmly on its base again. Other 
improvements relate to the means provided for taking up the 
wear of the cutter slide while still preserving the accuracy of 
the machine. Improved gages are also provided, both for 
angular cuts and straight work, while provisions are made 
for easily and accurately setting curved segments to bring 
the trimmed edge accurately radial and at the proper angle. 

For plain angular work, the gages shown on the table in 
Fig. 1 are provided. A pivot block working through the 
curved slot in the table is fitted to the bottom of the gage by 
means of a carefully milled groove and tongue, and held by 


two heavy screws. ‘The broad bottom of the gage rests flat 
on top of the bed of the machine while the pivot’ block under- 
neath presents four carefully scraped and fitted bearings to 
the under side of the bed. This construction holds the gage 
rigidly. The pivot block has its center line directly on the 


Fig. 1. Improved Fox Trimmer. Front View. 


spot where the cutting edge of the knife and the point of 
the gage meet, so that in swinging the gage, it is constrained . 
to move in a true arc of a circle with the gage point always 
at exactly the same spot. This design does away with the 
inaccuracies which come from wear with the usual construc- 
tion and hold it so rigidly that it is possible to set it with 
spring taper stop pins without locking it by the clamping 
lever. Even under these conditions a heavy cut may be taken 


Fig. 2. Improved Fox Trimmer. Rear View. 


without springing the gage perceptibly. Forty-five degree 
angle blocks are provided for tenoning and for work requiring 
double angle trimming. When not.in use these rest in brack- 


ets provided for them on the column. 


The line cut, Fig. 3, shows the design of the segmental 
gage supplied with this line of trimmers. The bed is laid 
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out for trimming segments of circles of 3, 4, 6, 8 andi 12 seg- 
ments to the circle, for diameters ranging from 6 to 95 inches. 
While universal trimmers have often been used on this work, 
hitherto close work has been impossible, the inaccuracy of the 
band sawing affecting the trimmed end. The new stop rod 
attachment shown limits this inaccuracy. The head which 
locates the outer end of the work can be pressed inward 
against the resistance of the spring mounted within it. In 
trimming the first end of the segment this head is pressed in. 
As the piece is reversed to finish the other end, the gage 
springs out again to the proper position for cutting the true 
angle on the other ends, the gaging being done from the 
already completed surface. The result of this is the elimina- 
tion of the cut-and-try process in finishing the last piece. 
Tabulated instruction plates are fastened to the knife guards 
at each side of the machine. That at the right hand con- 
tains a table giving the number of sides, center angles, angles 
between adjacent sides, radius of circumscribed circle, radius 
of inscribed circle and angle of setting for polygons of from 
8 to 12 sides. Rules are also given for obtaining the length 
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Fig. 3. Arrangement of Segment Gage Graduations on Surface of Table. 


of a chord of a given segment. The other plate shows a gra- 
phic solution for finding the lengths of segments of a circle. 
This is intended to give the workman the number of degrees 
of a circle contained in a segment or triangle. 


TWO NEW PRATT & WHITNEY PRODUCTS. 

The Pratt & Whitney Co., Hartford, Conn., are now pre- 
pared to furnish their profiling machines in either the belt 
driven or spiral gear driven forms to suit the requirements 
or fancy of the purchaser. The use of belts is preferred to 
a spiral gear drive, as formerly provided, in cases where 
small cutters and excessive speeds are required. The No. 11 
machine, for instance, when belt driven, may have as high a 
spindle speed as 2,500 to 3,000 revolutions per minute if the 
work requires it, thus adapting it to operations on the softer 
metals as well as iron and steel. The spindles are driven from 
a drum at the rear of the machine. The driving pulleys of 
the spindles are mounted on sleeves entirely independent of 
the spindle bearing. All the revolving parts including the 
drum and the pulleys are carefully balanced so that they may 
run at a high speed without vibration. 

Another, recent addition to the list of appliances made by 
this firm is a tool post grinder designed particularly for use 
with their bench lathe. The frame of this grinder is a steel 
casting with a shank of suitable form for holding in the 
regular tool post of the machine. The spindle is of tool steel, 
hardened and ground, with straight bearings running in 
bronze boxes, which are split, tapered on the outside and 
mounted in steel bushings with a nut at each end, by which 
the adjustment can be easily made to compensate for wear. 
The journals are thoroughly protected from grit and dust. 
The spindle has a tapered hole to receive the small arbors 
on which wheels for internal grinding are mounted, while the 
outside of-the nose for the spindle is tapered to receive a 
wheel mount for external work. Oil for the spindle bearings 
is introduced at the rear end of the spindle, which is hollow 
and serves as a reservoir. When provided with small cut- 
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ters on tapered sleeves this tool may also be used for light 
milling and drilling. 


THE “JUST IT” LATHE TEST INDICATOR. 
This little device is made by Mr. A. HE. Babin, Waterbury, 
Conn., and is designed particularly for truing up work in the 
lathe, either from surfaces already finished or from prick 


Fig.1. The ‘Just It’? Lathe Test Indicator Centering a Prick-punch Mark. 


punch marks. Fig. 1 shows its use as a centering indicator. 
A bar is furnished having one pointed end and the other end 
centered. The pointed end is inserted in the prick punch 
mark of the work, while the centered extremity is held by 
the tailstock center, which is brought up to give it enough 
pressure to retain it firmly in place. The head of the indi- 
cator may then be brought against the end of the bar near 
the work and the error in setting found by noting the ampli- 
tude of the vibrations at the outer end of the needle. When 
used for truing a piece up,from an exterior or interior sur- 
face, the end of the indicator is applied directly to the work. 


72 erage ar oR a eRe TET 
Aes hs So eeSM ae 


Fig. 2, The Indicator in use Truing the Outer Surface of Work 
Held in a Chuck. 


The long distance from the head to the point where it is 
attached to the shank makes it very valuable for use with 
deep holes, as well as for work on the faceplate or planer 
where bolts and straps are used which would interfere with 
the ordinary indicating device. 


HORIZONTAL BOILER RIVETER INSTALLATION. 

The Chester B. Albree Iron Works Co., Allegheny, Pa., 
build a horizontal boiler riveter of a design different from 
the usual style in this country. The riveters employed in the 
boiler shops as a rule are vertically set machines, requiring 
a deep pit and high clearance for the crane overhead. In the 
design referred to above which is used to a great extent in 
Germany, the riveter is suspended horizontally from a trestle. 
The machine proper is supported by the trestle and is raised 
and lowered by means of a hand crane; a truck is provided 
for carrying the boiler back and forth during the riveting. 
On the top of this truck are placed six small rollers upon 
which the boiler rests during the riveting operation. These 
rollers are so arranged that the boiler may be rotated about 
its horizontal axis, thereby making it possible to bring any 
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part of its circumference under the riveting die. The manu- 
facturers claim that this style of machine can be installed for 
half the price of a vertical stationary air compression riveter. 
The space saved by installing this style of apparatus may 
also, in many cases, be of importance. 


THE FORTIN UNIVERSAL JIG. 

The constant improvement taking place in the product of 
all manufacturing establishments means a constant change in 
the design and dimensions of the parts produced. Where these 
parts are made in such quantities as to warrant the use of 
jigs for the drilling, tapping, and reaming operations, this 
change in shape and dimensions involve a serious expense in 
the alterations thus made necessary in these tools. The B. 
P. Fortin Tool Co., Woonsocket, R. I., have designed and 
placed on the market a “universal jig,” illustrated in the pho- 
tographs and line cuts, Figs. 1 to 4. This tool is intended to 
be adapted to all ordinary work within its range, thus avoid- 
ing the necessity for a great number of jigs and the expense 


Fig.1. The Fortin Universal Jig and Samples of Work, 


of alterations and rebuilding consequent on changes in de- 
sign, aS described above. The main idea of the device is that 
of a rectangular box with a hinged cover. In each of the 
five sides, and the cover as well, slots are formed in which 
the required stops, clamping screws, locating surfaces, and 
drill bushings are fastened. In Fig. 1 the device is shown 
with its cover closed, and grouped about it is a collection of 
parts giving some idea of the variety of work to which it is 
adapted. Fig. 2 shows the jig tipped up with the cover open 
‘and a piece of work in place. 


Fig. 2. The Jig with Cover Open and Work in Place. 


The line cuts, Figs. 8 and 4, give a good idea of the de- 
sign of the device. These cuts show two views of the jig as 
arranged in the halftone, Fig. 2. In Fig. 3, which is a hori- 
zontal section viewed from above, A AA are locating screws 
which form the abutment against which the work is clamped 
in a horizontal plane. These screws-are provided with lock 
nuts and are threaded into bushings B B B which are clamped 
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in slots in the side and end of the frame, as shown in the 
photograph. They are tightened by nuts CCC. As shown at 
B in Fig. 4, the holes in the bushings in which stop screws A 
are carried are eccentric, so that vertical and side adjust- 
ment for all of screws A is possible. Knurled clamped screw 
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Fig. 3. Horizontal Section through Locating Screws. 


D is carried in similar adjustable eccentric bushing in a 
slot at the other end of the frame. This screw holds the 
work against the left hand screw A, while a. similar knurled 
head thumb screw # holds the casting against the back 
screws AA. Slip bushing F is carried by clamp bushings G 
and its nut A is carried by the front slot. This bushing may 
be removed to tap the hole after it has been drilled. So 
much for the holding devices and the jig bushings operat- 
ing on the work in a horizontal plane. In a vertical plane, 
as shown in Fig. 4, the work rests on projections on the 
inner surface of drill bushings, JJ, which are clamped by 
means before described in a slot in the body opposite the 
cover. Thumb screw D and stop screw A are those shown on 
the center line of Fig. 3. The cover K, which is mounted 
as shown in Fig. 2, carries in its slot two adjustable set 
screws LL held by lock nuts in the cover slot. The closing 
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Fig. 4. Vertical Section through Cover Screws and Jig Bushings. 


of the cover brings these down as shown on top of the work 
and the tightening of the cover nut with the key wrench 
shown in Fig. 1, in combination with the tightening of screws 
D and £ in Fig. 3, fixes the position of the casting in relation 
to jig bushings F and JJ. For holding round parts bushings 
JJ with V-grooves formed in their inner faces are used. 

In setting up the jig for a given piece, the location of the 
bushings is determined by inserting standard plugs in them, 
and taking measurements with micrometers or vernier cali- 
pers between the plugs themselves, and the surface plate on 
which the device rests, altering the adjustment until the cor- 
rect location has been determined. After this has once been 
done a correctly made piece should be saved as a model; then, 
when the jig has to be set up again, the work may be placed 
within it and standard plugs used to bring the bushings in 
line with the holes in the model. The manufacturers state 
that this jig is the outgrowth of many years’ experience on 
high grade jig and fixture designing. They call attention to 
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the ease with which it is adjusted and the accuracy of the 
work of which it is capable. The work may be placed in the 
jig and clamped in position as though it were specially de- 
signed for that particular piece. The bushings and gage 
points are all interchangeable. The device is made in eight 
sizes which will take in a complete range of work from 2 to 
15 inches in length. 


THE NOYES QUICK-ACTING WRENCH. 

The most notable feature of the wrench shown below is the 
arrangement used for adjusting the jaws. A screw threaded 
in the jaw is used as usual. This screw, however, has a long 
body extending the full length of the handle and provided 
with a spiral groove of steep pitch. The sliding block or 
nut which engages this groove may be adjusted by hand to 
any position on the length of the handle. Ag it is moved its 
action on the spiral groove rotates the screw, which in turn 


Noyes Quick-acting Wrench, 


adjusts the movable jaw of the wrench. The pitches of the 
groove and the screw are so arranged that the mechanism is 
self-locking. This action is practically instantaneous since 
all that it is necessary to do to entirely close or entirely 
open the wrench is to slide the block from one extremity of 
its travel to the other. The makers, the Mason Wrench & 
Tool Co., First National Bank Building, Chicago, IIl., assert 
that special attention has been given to the strength of the 
tool, it having been designed to withstand any strain which 
may come upon it. 


THE GEM TURRET HEAD FOR DRILL PRESS OR LATHE, 

A five-tool turret head for the drill press or lathe in which 
only the tool in use revolves, is shown in the accompanying 
eut. To the inclined stud A is pivoted the revolving head B, 
carrying the five chucks for the tools. Handle C operates 
an eccentric which makes the connection between the revolv- 
ing shank, driven from the spindle, and the tool chuck which 
is at the time in line with it. In the upper end of the chuck 
is milled a groove in which a hardened steel pin on the end of 


Gem Turret Head for Drill Press or Lathe. 


the shank is engaged. A tapered dowel in the center of the 
shank brings it and the chuck into perfect alignment. The 
bar D prevents the apparatus from turning as a whole. 

The body of the turret is of gray iron, the spindle is of 
steel, the eccentric pin used in engaging the individual drills 
is of tool steel, suitably tempered. There are no springs or 
complicated clutch movements, and the drill working at the 
time is the only one that is in motion. Changes from one 
tool to another may be made almost instantaneously without 
stopping the drill press, regardless of the speed at which it is 
running. It may be applied to the spindle of a lathe for drill- 
ing work bolted to the carriage, or it may be held in the tail- 
stock and take the place of a turret in finishing holes in work 
held in the chuck. This device is made by the Patterson Tool 
& Supply Co., Dayton, Ohio. 
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INDUSTRIAL NOTES FROM EHUROPE. y 


ANNEALING AND HARDENING FURNACE WITH ELECTRICALLY 
HEATED Liquip BAtu, by L. M. Cohn, Berlin. The author gives 
a brief description of the processes in steel during annealing 
and hardening and deducts therefrom the conditions for a 
good annealing apparatus. Discussing the existing arrange- 
ments the author comes to the conclusion, that they by no 
means meet the requirements. Some afford the danger of 
changing the percentage of carbon in the steel; the obtain- 
ing of a uniform temperature depends to a great extent on the 
attendants; the temperature cannot be determined with suf- 
ficient accuracy; temperatures of up to 1,150 deg. C. (2,102 F.) 
as required for high-speed tools are only obtainable with one 
single type of furnace (electric hardening furnace by H. 
Craens, Hanau, Germany) and even there with difficulty; and 
temperatures of 1,300 degress C. (2,372 F.) as necessary for 
special steel tools for wholesale manufacture, and having to 
be of great strength, cannot be obtained at all. 

The new furnace, designed and patented by Messrs. Gebr. 
Korting, Elektrizitats G.m.b.H. Berlin, has a liquid bath 
heated by an electric current passing through it. The tem- 
perature of this bath is uniform throughout, except the upper- 
most layer, which may be considered as a sort of cover. The 
steel immersed in it is, therefore, heated uniformly in all 
parts. The temperature can be accurately measured and very 
easily adjusted to any temperature up to 1,300 degrees C. 
(2372 F.), and even higher still if required. The heating of 
the steel requires a comparatively shorter time than in other 
arrangements; waste or spoiled goods is exceptional; the per- 
centage of carbon is not changed and the working is very 
economical. 

The furnace consists mainly of ‘a cast iron box, which is 
lined inside with fire-clay. Inside this lining is a second lining 
of fire-bricks, lined again with asbestos and inclosing the cru- 
cible made of one piece of fireproof material. The size of the 
crucible depends on the purpose the furnace is intended for. 
Two electrodes lead into the crucible, through which only 
alternating current has been sent, for avoiding electrolytical 
effects. The crucible is filled with metal salts, which in a cold 
state will not let electric current through, but are excellent 
conductors when molten. Aj special regulating transformer 
serves to regulate the current, and thus also the temperature. 
For temperatures above 1,000 degrees C. pure chloride of bar- 
ium is used, the melting point of which is at about 950 de- 
grees C. (1,742 F.); for lower temperatures a mixture of 
chloride of barium and chloride of potassium, 2 to 1 is used, 
melting at about 670 degrees C. (1238 F.). However, any other 
suitable salts may be used. 

A test was made with a furnace, the bath of which was 
61%4 x 61%4' x 7 inches. A 50-period alternating current of 190- 
volt primary tension was used. This tension had to be re- 
duced to from 50 to 55 volts by the regulating transformer for 
starting the furnace, and lowered later on. The heating lasted 
about half an hour. For temperatures from 750 to 1,300 de- 
grees C., the secondary tension amounted to from 13 to 18 
volts. The consumption of energy was as follows: 


Temperature in Deg. C. Consumption of Energy, Kw. 


880 
1,140 8.5 
1,300 12.25 


A milling cutter 5 inches diameter, 144 inch bore, 1 inch 
thick, was heated in 62 seconds to 1,300 degrees C. 

Another cutter 414 inches diameter, 1% inch bore, % inch 
thick, was heated in 55 seconds to 1,300 degrees C. 

A bushing of ordinary tool steel 2%4 inches diameter, 2% 
inches long, % inch bore was heated in 248 seconds to 850 de- 
grees C. 

The two cutters had been previously heated in charcoal fire 
to a dark red heat, but the bushing had not.—#lektrot. Z. 
1906, No. 31, Aug. 2, p. 721. 

Somp GRINDING MacutNnes exhibited by Naxos Union, Frank- 
fort-on-Maine, at the Bavarian Jubilee and Lands Exhibition, 
Nuremberg, 1906: 

No. 1. Grinder (German patent No. 247,711), with steel 
disks, covered with emery cloth or paper for accurately grind- 
ing small pieces of work. 
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* No. 2. Grinder for edging heavy castings and forgings, 
plates, rolled iron, ete.; patent elastic, adjustable hinged 


guard (German patent No. 162,518). 

No. 3. Direct electrically driven grinder for working heavy 
castings and forgings, edging plates, rolled iron, etc. 

No. 4 Grinder (German patent No. 237,572) with revolving 
flexible shaft for grinding curved and molded round articles, 
which are stuck on the free end of the flexible shaft and thu 
rotated during work. y 

No. 5. Grinder with swiveling rest. and direct electrical 
drive for wet grinding of profiled tools. 

No. 6. Grinder with magnetic work table for smoothing 
thin articles, such as piston rings, etc. 

No. 7. Grinder with planet-grinding spindle (circular mo- 
tion of grinding spindle) (German patent No. 160,832), for 
grinding curved and straight links, grinding out sleeves and 
bores or large unwieldy parts or truing trunnions on the 
latter. 

No. 8. 
166,460). 

No. 9. Automatic saw grinder for circular and frame saws. 

No. 10. Grinder with electrically driven grinding wheel for 
automatic grinding and polishing rolls. 

Sewinc MacuiIne Inpustry.—This line has been very suc- 
cessful, the consequence being that several of the leading 
firms are contemplating extensions. Baer & Rempel, Biele- 
feld, have erected new large premises; Hlengstenberg & Co., 
Bielefeld, are about to erect an annex; Diirkopp & Co., Biele- 
feld, are pushing the manufacture of sewing machines for spe- 
cial purposes; Siedel & Naumann, Dresden, are increasing 
their plant considerably, having put down a 1,000 horse power 
steam turbine, and are about to entirely reorganize their en- 
tire works; Clemens Miiller, Dresden U., has erected a vast 
new building which he intends equipping next spring with new 
machine tools. 

ELECTRICAL ENGINEERING.—A new limited company has been 
founded as Hlektrizitats Gesellschaft Hochstrate & Bottcher 
Nachfolger, G. m. b. H., Witten, with the object of manufac- 
turing and selling electrical machines and appliances. The 
capital invested amounts to $15,000. 


Automatic twist drill grinder (German patent No. 


FLEXIBLE SHAFTS FOR CLEANING BOILER TUBES.—Gustav Pick- 
hard, Bonn, on Rhine, advertises his new flexible shafts for 
cleaning boiler tubes. These shafts consist merely of two or 
three closely wound wires, which thus form a very flexible, 
and yet strong spiral cable. These cables or shafts will not 
kink, and can be inserted to any depth into the boiler tubes. 
Tube cleaners, scrapers or brushes are attached to their end, 
and they allow of a great force being applied. They are sup- 
plied either in given lengths and then coupled together or they 
are supplied in one long piece. This causes no inconvenience 
whatever, as they are not heavy and are readily coiled up to a 
coil of comparatively small diameter. They vary from 4 to % 
inch outside diameter, the steel wires used being from 1-16 to 
¥% inch thick. The prices vary from $1.75 to $12.50 per meter. 

Suction GAs.—In a paper, “On the Development of Modern 
Suction Gas Plants,” read before a special meeting of the Ber- 
lin branch of the Society of German Engineers, Chief Engi- 
neer Fritz Schleicher of the Gas Engine Works, Cologne- 
Deutz mentions a novel use of suction gas. The gas coming 
from the generator passes through the scrubber and purifier 
and through a fan producing the necessary action. Behind 
the fan the gas, which may be now termed pressure gas, is 
used to heat annealing furnaces, hardening furnaces and for 
soldering small parts. This novel use has been repeatedly 
and successfully employed in machine works for case-harden- 
ing parts of machines, in bicycles and motor car works, sewing 
machine works, etc., for hard soldering the various parts. 

Iron Worxks NEAR BREMEN.—A limited company has been 
formed by notable Bremen and Frankfort firms with a capital 
of $3,000,000, for preparing the establishment of large iron 
works. The chief products are to be pig-iron for export and 
foundry purposes, and steel for shipbuilding. 

GRILLO, FUNKO & Co., Gelsenkirchen, Westfalia, have leased a, 
tract of land near the “Consolidation” pit, intending to erect 
there a plant for the manufacture of boiler tubes. 


Berlin, Germany, November 15, 1906. D. 
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MISCELLANEOUS FORBIGN NOTES. 


Craven Brothers, Ltd., Manchester, England, have lately 
redesigned their line of planers and have introduced two 
marked improvements in connection with this. On the small- 
er sizes there is a new cushioning device to prevent shock 
on reversal in high speed planing, and on the larger sizes 
there is a new system of main drive where the shifting belts 
are eliminated, although the drive still remains a belt drive. 


A multiple drilling machine of a special design has recently 
been built by G. Swift, Halifax. 
drill presses without tables mounted on a bed-plate 2 feet 6 
inches high. The maximum distance between the spindles 
and the top of the table is 20 inches, the distance between the 
centers of the various spindles is 24 inches. ‘The spindles 
are driven by direct gearing and will drill holes up to 1 inch 
in diameter. The driving arrangement is placed under the 
table or bed; this latter is 10 feet long by 3 feet wide. 


D. Mitchell & Co., Ltd., Keighley, England, have placed on 
the market a new 4-foot radial drilling.and tapping machine. 
The design is similar to that of ordinary radial drills, but 
there are some improvements in the driving and back gear ar- 
rangements. The drive may be either a 4-step cone driving 
the machine in the ordinary-manner with or without back 
gears, or the machine may be supplied with a gear box and a 
single pulley drive. The arm is of pipe section and may be 
turned around to a complete circle; it is raised and lowered 
by means of worm gear and rack and pinion. The feeds ob- 
tained are 0.017, 0.011 and 0.006. inch per revolution of 
spindle. The bed of the machine is 2 feet 1 inch deep by 2 
feet 3 inches wide and is provided with T-slots on the top 
and on the sides. 


The firm of John Hetherington & Sons, Ltd., Manchester, 
England, has brought out a new high-speed radial drill. This 
machine is fitted either with self-contained motor drive or 
with countershaft drive, and is geared either directly to the 


spindle or by double or triple back gear arrangement. It is 
intended for use with high-speed steel drills. The radial 
arm has an adjustment through an arc of 180 degrees. The 


spindle has a diameter of 3 inches. The maximum distance 
from the base-plate to the spindle nose is 6 feet 2 inches, and 
the minimum distance is 4 feet 2 inches. The length of the 
radial arm from the center of the trunnion to the outer end 
is 7 feet 10 inches. The required floor space is 13 feet x 16 
feet 3 inches. One smaller and two larger sizes of the same 
design are built by this firm. 


In the first half of the year 1906 Scotland produced a2 


amount of tonnage from her shipyards unprecedented in the 


history of shipbuilding. In these six months, according to a 
Glasgow dispatch, the shipyards put into the water no less 
than 207 vessels of. all sizes, with an aggregate tonnage of 
360,489. The nearest approach to that record was made in 
Scotland in 1902, when in six months 259,804 tons were pro- 
duced. The large output from the Clyde yards was aug- 
mented by the launches of the Lusitania, a Cunard steamer 
of 32,500 tons, and the Agamemnon, a battleship of 16,500 
tons, in the closing weeks of the half year. 


The automobile and the motor omnibus have been considered 
in this country by many as more or less of a superfluous 
luxury. For this reason it is surprising to realize that the 
motor omnibus traffic in London reaches proportions far above 
what we generally conceive of. The motor omnibus in London 
carries in a year nearly 80,000,000 passengers which is con- 
siderably more than half the number of passengers carried by 
the New York subways. This fact is one of those which indi- 
eate the future of the automobile for other than recreation 
and racing purposes, and the automobile would fill its place 
and justify its existence far better if developed along such 
lines of general usefulness than along the lines of an expen- 
sive, and in many cases unnecessary, luxury. e 


It consists of five individual 
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SOCIETY FOR PROMOTION OF INDUSTRIAL 
EDUCATION. 


In response to a call issued a month or two ago by a com- 
mittee formed for the purpose, a party of manufacturers, edu- 
cators, social workers and others interested in the project 
gathered at Cooper Union on the afternoon of the 16th of 
November, when the National Society for the Promotion of 
Industrial Education was organized and launched on what 
promises to be a thoroughly useful career. The objects of the 
society as expressed in the constitution adopted by that meet- 
ing are: “To bring to public attention the importance of 
industrial education as a factor in the industrial and educa- 
tional development of the United States; to provide opportuni- 
ties for the study and discussion of the various phases of the 
problem; to make available the results of experience in the 
field of industrial education both in this country and abroad; 
and to promote the establishment of institutions for industrial 
training.” 

The following officers were elected: President, Henry L. 
Pritchett, president of the Massachusetts Institute of Tech- 
nology; vice-president, M. W. Alexander, General Electric Co., 
Lynn, Mass.; treasurer, V. Everit Macey, New York City. A 
board of managers consisting of twenty-seven members was 
also selected. 

In an evening meeting of surprisingly large attendance, 
President Murray Butler of Columbia University presided, in 
the absence of President Pritchett, who was detained by ill 
health. This assemblage, in the crowded main hall of Cooper 
Union, was addressed by Dr. Butler, Frank G. Vanderlip, of 
the National City Bank, who spoke on the influence industrial 
education might play in our trade relations; Frederick P. 
Fish, president of the American Telephone & Telegraph Co., 
who discussed its effect upon citizenship; Alfred Moseley, 
whose speech related to American educational methods in gen- 
eral; Samuel B. Donnelly, secretary of the Building Trades 
Labor Association, who expressed the sympathy of organized 
labor with the aims of the new society; and, finally, Miss Jane 
Addams, of Hull House, Chicago. She dwelt upon the educa- 
tional and moral side of the movement and expressed the hope 
that industrial education would lead to a greater satisfaction 
with life on the part of the workman, than was possible when 
he considered his work to be only a means of livelihood, with- 
out having for him any intrinsic interest. 

According to the constitution adopted, all persons interested 
in industrial education are eligible to membership in any one 
of the four following classes: Members, paying annual dues 
of $2; sustaining members, paying annual dues of $25; life 
members, consisting of those who pay the sum of $250 or 
more; and honorary members, who are elected to that position 
by the unanimous vote of the board of directors, on account of 
_ having achieved “special distinction in promoting industrial 
education.” 

* * * 


PERSONAL. 


Corneil Ridderhof, treasurer and general manager of the 
Wilmarth & Morman Co., Grand Rapids, Mich., has sold out 
his interest in that company. He will remain with the con- 
cern for the remainder of the year. 


* * 


FRESH FROM THE PRESS. 


ANNUAL REPORT OF THE STATH GHOLOGIST oF NEW JERSHY FOR THE 


YHAR 1905. 338 pages, 6x9 inches. Illustrated. 3 maps. 
Copies can be obtained upon .request. Address Mr. Henry B. 
Kummel, State Geologist, Trenton, N. J. 

Car INTERCHANGE MANUAL. Booklet form 314x5%, inches, 223 


pages. Published by the McConway & Torley Co., Pittsburg, Pa. 
Price 25 cents. 

This book is a companion of the Catechism of M. C. B. Rules and 
is devoted to abstract decisions of the Arbitration Committee of the 
Master Car Builders’ Association. It contains abstracts of cases 1 
to 703 inclusive. Some miscellaneous matter is added, giving monetary 
values of wooden cars; tables of words often misspelled on car re- 
ports; limits of tire wear for various types of steel-tired wheels, 
principles of levers, first aid to the injured, ete. 


THE MECHANICAL WoRLD Pocknr Diary AND YEAR Book For 1907. 
247 pages (exclusive of advertising). 4x6 inches. Published 
by Emmott & Compary, Limited, Manchester, England. oa: 

This is a small mechanical handbook, issued annually, containing 
the useful tables and formulas found in handbooks of this kind. It is 
particularly complete in regard to steam engineering, nearly 100 pages 
being given up to this subject. At the end of the book is a calendar 
for 1907 with more than 50 pages for memoranda. For general use 
this is a very handy little book well worth its cheap price which is 
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only 25 cents in England, but if ordered from the United States the 
postage to this country must, of course, be added. 


PRACTICAL ALTERNATING CURRENTS. By Newton Harrison. 375 pages, 
5x7% inches. 172 cuts, Published by W. L. Hedenberg Pub- , 
lishing Co., New York. Price $2.50. 

This book is a practical treatise on the principles and application 
of alternating currents and is written in a delightfully easy style. 
Mr. Harrison is an author of rare ability in presenting a complex 
subject in a simple and entertaining manner. We know of no treat- 
ment on alternating currents and power transmission so well adapted 
to the needs of young electricians and others desirous of understanding 
the principles ef the alternating current as this. The book is gotten 
up. in pleasing style, well printed and is altogether a creditable effort 
in the field of technical publication. 


CATECHISM OF THH M. C, B. Ruxus, 1906. Pamphlet form 34 x6 
inches, 40 pages. Published by McConway & Torley Co., Pitts- 
burg, Pa. 

the booklet is what the title indicates, being a résumé in the form 
of questions and answers of the important Master Car Builders’ rules. 

It contains a number of illustrations, formulas, etc., and is well 

worth having by those interested in car construction and maintenance. 

Copies are sent free on request to those interested, 


MACHINE Dusian. By Charles L. Griffin. 184 pages, 6x8 inches. 
82 cuts. Published by the American School of Correspondence, 
Chicago, Ill. Price $2.00. 

This book forms part of the course of instruction in mechanical 
engineering of the American School of Correspondence and doubtless 
is one of the best treatises on practical machine design. It was. 
warmly commended in these columns in the first review some years. 
ago. It is strictly in sympathy with actual conditions which 
the machine designers have to meet, being written by a man welk 
known for his sound mechanical judgment and practical common sense, 
who was, and is, closely in touch with the conditions surrounding the: 
design and construction of machines. The work is well worth the 
attention of all machine designers. 


TURNING AND BORING Tapers. By Fred H. Colvin. Pamphlet form,, 
54%x8 inches. 25 pages. 22 cuts. Published by the Derry 
Collard Co., New York. Price 25 cents. 

This booklet is No. 1 of a series of practical papers, and is a copy 
of the second edition. The determination of tapers and the setting 
of machines to produce them is a matter of practical importance to 
shopmen. It perhaps would not be far from the fact to say that there 
is no one other technical subject that interests a lathesman more than 
this, and a book which will tell him just how to measure or determine 
the proper setting for tapers and give him a comprehensive and cor- 
rect idea of the subject as a whole, is of much intrinsic value. This 
little work undoubtedly fills the bill. 


THE MACHINIST AND TOOLMAKER’S INSTRUCTOR. By Edward Genung. 


264 pages, 4x6% inches, illustrated. Bound in “pocketbook” 
$300 with flap Sold by N. H. Covert, Beaver Falls, Pa. Price 


This book was published by Edward Genung in 1896 and, of course, 
is not a new book containing all the latest features of toolmaking and 
mechanical work which have been developed since that time. A great 
deal of the matter, however, is of a character that is always good 
and instructive for apprentices, mechanics and others requiring the 
information contained. The book treats of arithmetic; geometry ; 
screw threads; trigonometrical tables; gearing, including spur, spiral, 
bevel and worm gearing; milling machines; principles of mechanics ; 
screw-cutting, steel working, etc. Many will doubtless find it of much 
practical value in their everyday work. 


AIR COMPRESSORS AND BLOWING ENGINES. By Chas. H. Innes. 290 
pages, 434 x7 inches, 285 cuts. Published in the United States 
by the D. Van Nostrand Co., New York. Price $2.00. 

This book is specially intended for mechanical engineers taking up 
the theoretical as well as the practical sides of the subject. The 
first chapter treats of the physical properties of air, following which 
are chapters on experiments with compressors; valves for producing 
equalization of pressure; blowing engines; and air compressors. The 
theoretical chapter on the physical properties of air is of consid- 
erable extent, but without use of the higher mathematics. The gen- 
eral descriptive part has reference, of course, to British types of ma-~ 
chinery. The illustrations are mostly line cuts and reproductions of 
wood engravings. These are not very well executed, but the book as a 
whole is of considerable value to those interested. 


THxT-BOOK ON THH STRENGTH OF MATHRIALS. By S. BE. Slocum and 
E. L. Hancock. 2386 pages, 6x9 inches. 170 illustrations. 
Published by Ginn & Co., Boston, New York and Chicago. Price, 
$2.00; by mail, $2.15. 

The subject matter of this book has been divided into two parts: 
the first presenting the theoretical side of the strength of materials 
and the second the experimental side. This was done to provide for 
the needs of both the classroom and the laboratory. As might be ex- 
pected, the theoretical side of the subject is rigidly mathematical, 
using the calculus for the deductions. Part 2, or the experimental 
part of the book, treats of the properties of iron and steel, lime, ce- 
ment and concrete, reinforced concrete, brick and building stone, 
timber, rope, wire and belting. An excellent feature of the mathe- 
matical part of the book is the insertion of numerous problems to be 
Mie ook by the student. The answers are given in the back of 
the book. 


MARIND ENGINEERS; THEIR QUALIFICATIONS AND Durins. By HE. G. 
Constantine. 3832 pages, 43%, x7 inches. 84 cuts. Published in 
New York. Price 


eae States by D. Van Nostrand Co., 


As indicated by the title this work is of the practical duties of 
marine engineers, giving an idea of what the nature of a marine en- 
gineer’s duties are; what the requirements are as to education and 
training, term of apprenticeship, etc. The work takes up the history 
of the marine engine and its development; it treats of boilers and 
boiler management; and in addition gives copious notes on the Board 
of Trade examinations which must be passed in Great Britain in 
order to get an engineer’s certificate. The book is interestingly writ- 
ten and presumably reliable in its statements. The work, of course, 
is strictly British in tone and the technical requirements laid down 
are those affecting British commerce and do not necessarily apply to 
the requirements for American marine engineers. 


METALLURGY OF CAST IRON. By Thomas D. West. 627 pages 4% x 
7%. 153 cuts. Published by the Cleveland Printing Co., Cleve- 
land, $3.00 and sold by the David Williams Co., New York City. 
Price $3.00. 

This well-known work now appears in the eleventh edition. The 
wide sale it has had is an indication of its worth to foundrymen and 
foundry chemists. The conditions of foundry practice have undergone 
a great change within the past twenty years; the old-time method of 
mixing depending on the judgment of the cupola charger has been 
largely superseded by the more intelligent and reliable practice of 
charging according to analyses. It is a consummation for which 
Mr. West has worked diligently, and to his efforts in a large measure, 
no doubt, is the improvement in present American foundry practice 
due. The book is a standard treatise on the metallurgy of cast iron 
and should be in the hands of. every practical foundryman who ex- 
pects to make a success of his business. 
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AMERICAN STATIONARY ENGINEERING. By W. E. Crane. 285 pages, 


514%,x7% inches. 107 cuts and diagrams. Published by the 
Derry Collard Co., New York. Price $2.00. 

This book is intended for the engineer and fireman of power plants 
and the mechanical engineer as well. It is strictly practical in every 
respect, containing just such information as many are looking for but 
which is contained in few available works. The book treats of the 
boiler room: boiler feeding, pumps for boiler feeding; scale in boilers; 
boiler cleaning; strainers; strength of boilers: boiler settings and fit- 
tings; boiler explosions; taking care of expansion; main steam pipes: 
steam heating; mason work; making cements; pile driving; brick and 
steel chimneys; the engine room; balancing engines; lining engines; 
bushing cylinders. piston rods: hot boxes; Corliss engines; air pumps 
and condensers; tools for the engine room; belting, horse-power, belts: 
oils; cleaning; compression lap and lead; steam pumps: safety valve 
calculations ; pop valves; estimating water power; examination ques- 
tions, etc. It is one of the few books that can be conscientiously 
recommended to engineers, firemen and others requiring sound instruc- 
tion on the essential principles and practices of stationary en- 
gineering, 


NEW TRADE LITERATURE. 


RoOcKFORD MACHINE TooLt Co., Rockford, Ill. 
and illustrating the 20-inch Rockford shaper. 

THH GRAHAM Mra. Co., Providence. R. I. Leaflet describing the 
Graham drill speeder, telling some things it will do and giving di- 
mensions. 

W. F. & JOHN BARNES Co., 231 Ruby St., Rockford, Ill. Catalogue 
No. 61 treating of upright drills and other machine tools. These 
machines are iJlustrated and such description as is necessary is given. 

GISHOLT MAcHIND Co., 1316 Washington Avenue, Madison, Wis. 
Leaflet illustrating a method employed by this company for finishing 
an automobile flywheel. 

JOSEPH DIXON CrucIBLE Co., Jersey City, N. J. Pamphlet of 
Dixon’s motor lubricants. Lists and describes the various graphite 
lubricants and points out advantages of same. 

Tun PirtspurG AUTOMATIC VISP & TooL Co., Pittsburg, Pa. Ilus- 
trated catalogue descriptive of the Pittsburg automatic two-way vises, 
-a departure from former vise construction. 

Tuk F'AIRBANKS Co., Springfield, Ohio. Catalogue No. 6 of “United 
‘States’ tool-holders describing new lathe, planer and shaper tools in- 
cluding turning, threading, side, boring and cutting-off tools. 

FRANKLIN Mrec. Co., 203 South Geddes St., Syracuse, N. Y. Book- 
let showing the possibilities of the Franklin die cast process. Illustra- 
tions of the different styles of finished castings produced by this die 
-cast method are shown. : 
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_THE JOHN M. Rocurs Works, Gloucester City, N. J. Pamphlet of 
high-speed reamers containing illustrations and specifications of vari- 


ey | types of reamers, all of which are fitted with high-speed steel 
ades. 


Bucknyp ENGINE Co., Salem, O. Catalogue of Buckeye electric blue- 
printing machine. A complete description of the construction of this 


machine is given as well as prices of and directions for operating 
same. 


THE CINCINNATI BALL CRANK Co., 1644-46 Central Avenue, Cincin- 
nati, O. Pamphlet illustrating and giving specifications for steel ball 


crank machine handles, compound rest handles, machine handles and 
two-ball levers. 


_ NARRAGANSETT MACHIND Co., Providence, R. I. Locker catalogue 
listing and illustrating their standard sizes of lockers. It is the aim 
of the company to produce a high grade steel locker, and special care 


i: Pets to details, as will be seen by the illustrations on pages 
One 


NORTON GRINDING Co., Worcester, Mass. Catalogue of Norton plain 
machines for cylindrical grinding. Specifications and excellent halt- 
tone engravings of the different machines are given. Following the 
introduction are brief descriptions of the various parts of the ma- 
chines and a list of their points of superiority. 


WATERBURY FarREL FouNnpRY & MACHINE Co., Waterbury, Conn. 
Catalogue Section A describing “cold process’? automatic nut bolt rivet 
machinery. The several styles of headers have been improved and 
redesigned throughout and now possess. greater strength, durability, 
speed, ease of operation and adjustment. 

HAMMACHER, SCHLEMMER & Co., 4th Avenue and 13th Street, 
New York. Catalogue No. 310 on high-grade woodworking tools in 
sets. This includes tco!l outfits for home use as well as for the trades. 
The special feature of these outfits is the quality of the tools, only . 
those of high grade being included. Price lists and illustrations of 
several of the outfits are given. 

L. H. Giumpr & Co., Philadelphia, Pa. Report of test made of 
Gilmer endless belts at the Springfield Armory. The test demonstrated 
that the Gilmer endless belt is superior to leather belts for use on 
machines having pulleys of small diameter inasmuch as it is less liable 
to stretch, is light and the joint is of the same thickness ag the re- 
mainder of the belt. 

INGHRSOLL-RAND Co., 11 Broadway, New York. Bulletin No. 2008, 
Imperial hoists and stationary motors, gives a complete description 
of the Imperial motor hoist with illustrations and tables of sizes and 
dimensions. The Imperial stationary motor, also described, is a small 
motor of the standard Imperial type designed for all purposes requir- 
ing a small but powerful engine for intermittent service. Illustrated 
part lists of each machine are also included. Bulletin No, 2011, the 
“Little Jap’ hammer drill discusses fully the construction, operation 
and advantages of this tool. 

JOSBPH DIxoN CRUCIBLE Co., Jersey City, N. J. The tenth edition 
of “Graphite as a Lubricant. The subject of lubrication in general, 
and graphite lubrication in particular, is exhaustively treated. All 
the good features of the previous edition are retained, but the very 
latest information—both scientific and practical—that has to do with 
the subject is added, making it valuable to the student of theory 
and the man of practice. The publication is arranged and indexed 
so as to readily enable the reader to find the information he is most 
interested in. Those who desire to post themselves on better lubri- 


cation should secure a copy. E 

THE WESTERN EuEctTRIc Co., Chicago, Ill. , Booklet entitled 
“Hawthorne Works,” being a general description of the Western 
Electric Co.’s plant at Hawthorne, Ill., which was described in Ma- 
CHINERY, for July, 1906. This plant is erected at the extreme west 
of the city of Chicago, a tract of 110 acres having been purchased 
five years ago for it and to which more land has since been added. 
The plant is modern in every respect. The machine shop is 860 
feet long, 130 feet wide and is equipped with up-to-date tools for the 
manufacture of electrical apparatus. The company put special stress 
on the fact that they are in position to build heavy electrical ap- 
paratus and have all the facilities for such work. 

THE CINCINNATI MILLING MACHINE Co., Cincinnati, Ohio. ‘BWx- 
amples of Rapid Milling,” being an illustrated pamphlet containing 
sixty illustrations of work done on the Cincinnati milling machine, 
taken from actual practice. Each example is a half-tone illustration 
showing the work, the machine, cutters and fixture or jig used for 
holding the work. One page is given up to each example and data 
are given, showing the nature of the job, size of cutter, speed in revo- 
lutions per minute, surface speed and feed. The pamphlet is a valu- 
able contribution to technical literature, giving data on milling ma- 
chine production of much value. Needless to say it is an effective 
argument for the milling machine on the class of work illustrated. 

THE AMERICAN LOCOMOTIVE Co., 111 Broadway, New York, have just 
published a pamphlet ‘‘Consolidation Type Freight Locomotives” de- 
scribing consolidation locomotives weighing more than 175,000 pounds. 
It is a companion to the one issued in October presenting the design of 
this type weighing less than 175,000 pounds. Twenty-eight consolida- 
tion locomotives built for various railroads and ranging from 175,000 
pounds to 250,000 pounds are illustrated and the principal dimensions 
of each given. The series now covers the Atlantic, Pacific and Con- 
solidation types and copies of any or all of these pamphlets will be 
sent upon request. ; 

B. F. Srurtrvant Co., Hyde Park, Mass. Catalogue No. 140 on 
Sturtevant high-pressure blowers. This catalogue is one of the 
Sturtevant engineering series, and is gotten up with a view of not 
only advertising the Sturtevant high-pressure blower, but of also 
presenting engineering data of value on the movement of air by 
blowers. It describes in detail the Sturtevant high-pressure blower 
which was described in the February, 1906, issue of MACHINERY and 
gives data on diameters of blast pipes, data of value to foundrymen 
regarding the composition of pig-iron, composition of resulting iron, 
ete. It also gives, a chapter on the construction of the Sturtevant 
vertical engine. The concluding chapter on testing blowers is of 
much technical interest and value, giving formulas for determining 
the volume of air and tables and diagrams determining the weight per 
ecubie foot of dry air under different pressures and temperatures, the 
flow of air through orifices, ete. It is altogether a most attractive, 
interesting and valuable catalogue. 

TuE COMMITTED OF MANUFACTURERS, 21 William Street, New York 
City, has sent us a copy of regulations No. 30 U. §S. Internal Revenue, 
entitled “Regulations and Instructions concerning Denatured Alcohol. 
The law passed by Congress last winter relieving properly denatured 
alcohol of the internal revenue tax opens up a large field for its use 
in the arts, and the regulations and instructions concerning denatur- 
ing alcohol are of importance to those who intend to enter into manu- 
facture requiring its use. A completely denatured alcohol consists of 
100 parts ethyl or grain alcohol (not less than 180 degrees proof or 
90 per cent pure), 10 parts methyl or wood alcohol, and % part of 
benzine. Other denaturing substances for alcohol users who cannot 
use a mixture of grain and wood alcohol, will be taken up in the 
near future by the Internal Revenue Bureau. The spirit of the law 
was to render the preparation of denatured alcohol cheap, but the 
restrictions surrounding it seem to us to favor a distillery trust and 
to tend in a measure to defeat the aim. However, the matter is a diffi- 
cult one to handle, and perhaps the prescribed Government regulations 
are all strictly necessary. . 
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FOUR-CYLINDER BALANCED ENGINE RAILWAY MOTOR CAR. 


CHARLES R., KING. 


A new type.of engine for self-propelled railway car has 
been designed and built for the trunk line services of the Ba- 
varian State Railways by the firm of J. A. Mafféi at Munich, 
Bavaria. Its peculiarity consists in the complete elimination 
of the disturbances due to the alternate push and pull on the 
-crank-pins common in all engine arrangements in vogue at 
the present, which - 
disturbances com- 
municated to the car 
frame are apt to be 
very unpleasant to 
the passengers when 
the engine is work- 
ing hard—the pound- 
ing on the crank-pins 
then being such as 
to give electrical 
transmission the 
preference for self- 
propelled vehicles on 
railways. ; 

By introducing the 
steam between two 
pistons, or simul- 
taneously on their 
two outside surfaces 
so that they always 
travel in opposite di- 
rections, the thrusts 
on the engine frames 
are completely equal- 
ized. In the new 
Mafféi engine this 
is done by means of 
two pistons working 
in practically one 
cylinder, the main- 
rods of each pair of 
pistons being con- 


+ understood from’ the photograph of the motor. 


gan water-tube type much employed in France for heavy road 
motor cars. A superheater (Schmidt type) is fitted to the 
boiler. The sills of the car are supported on brackets bolted 
to the cylinder casting at the’ height of the piston valve- 
chests. This is shown in the cross section but is more clearly 
The side 
movements of the 
frame upon these 
brackets are flexibly 
controlled by plate 
springs, with small 
bumpers affixed, and 
aligned longitudinal- 
ly above the cylin- 
der casting. 

The cylinder valves 
are of the piston 
type. There is one 
for each of the four 
cylinders, the two 
valves being screwed 
to the same spindle 
above the same pair 
of cylinders. The for- 
ward valve is double- 
ended and the rear- 
ward valve single: . 
ended; this arrange- 
ment is best de- 
scribed by the cut, 
Fig. 3 (longitudinal 
section). The valves 
are driven from sin- 
gle eccentrics. on the 
rear axle. The valve 
gear is of the usual 
Walschaerts or Heu- 
singer type, but the 
lead-lever is in this 


Fig. 2, Balanced Engine Motor Car for Bavarian State Railways. 


nected to a different driving axle so that all motor efforts are . 


absolutely balanced. At first sight this may seem a trifling con- 
sideration, but it is by no means ignored by those who are in- 
terested in electrical propulsion and whose claims must be 
met if steam is to survive in the struggle between the two. 
The mechanical details of this new engine have been worked 
out with admirable skill, and the drawings here reproduced 
will be found to be very instructive. 

The half-tone, Fig. 1, shows the boiler, which is of the Tur- 


case, not connected to a cross-head pin, a feature which is 
worth copying where great accuracy in the distribution is 
desirable. The main-rods drive on the crank-pins close up to 
the wheel face. The pins carry heavy cranks for the side-rods 
which are provided in order to insure the due position .of all 
engine cranks. The side-rods are situated at sufficient dis- 
tance from the wheel faces to just clear the outsides of the 
cylinders. The main-rods have “Y little-ends’” of strap pat- 
tern with double. gibs, and cotter for adjustments; the big 
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ends being of fork pattern so that the main rods can be taken 
down readily. Each end of the cylinders as well as their 
centers are provided-with relief pressure and suction valves; 
and although a Schmidt superheater is employed the usual 
cocks for the drainage of the cylinders are fitted. The plun- 
ger for the boiler pump is fitted at the front extremity of 
the valve stem. The motorman’s platform is situated at the 
front end of the car which has to be turned at the terminus 
station. There is, of course, only one attendant; the stoking 
is automatic as the coal is carried in a hopper on the front 
of the boiler (firebox end) from which it falls by gravity onto 
the fire. All the usual gages and levers necessary for the 
running control of the engine are grouped under the atten- 
dant’s hands in front of the driving platform. 

The Mafféi engines with Turgan water-tube boilers and 
superheater weigh 1,760 pounds less than the same powered 
engines with ordinary locomotive-type boiler and superheater. 
Both classes of motor have been found to be very economical 
in working. They are designed for all speeds up to 47 miles 
per hour. The same Mafféi balanced engine is applied to 
small light-service tank locomotives of the Bavarian State 
with the single difference that the coupling rods are placed 
inside of the engine frames. 

P ne N 
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COUNTERBALANCING LOCOMOTIVE DRIVERS. 


W.M, H. 


While working as a machinist in various locomotive repair 
shops I have seldom met with journeymen who are so well ac- 
quainted with locomotive counterbalancing as to confidently 
undertake the counterbalancing of a set of driving wheels. 
The practice mostly met with has been to assume that the 
correct weights have been supplied by the office or drawing 
department, and to let the wheel men merely apply these 
weights to the wheels. : 

However, it is very pleasing to find an interest manifested 
in this subject by many of the more progressive machinists 
and apprentices, and I know of no other mechanical subject 
more eagerly discussed by these than counterbalancing. See- 
ing so little that is of practical value to the average machinist 
in the shop published in the mechanical journals on this sub- 
ject, prompts me to submit both the method adopted by a road 
I formerly worked for and the actual figures used in applying 
the method to an eight-wheel (four-wheel connected) engine 
reported as being out of balance. I also show half-tones (Figs. 
1 and 2) of the method used in weighing the wheels and 
rods, aS some may not even understand how this is done. 
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Fig. 3. Half-plan and Sectional Side Elevation of Four-cylinder Balanced Engine and Truck. 


7% inches 
104% inches 

39 inches 

135 pounds 
3,700 pounds 

8.9 square feet 


Cylinders, diameter 
Piston stroke 
Driving wheels, diameter 
Boiler pressure 
Tractive power 
Grate area 
Heating surfaces of water tubes 

with fire 
Superheating surfaces 
Total heating surfaces 
Weight empty 
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in contact 

456 square feet 
79.6 square feet 
535.6 square feet 
15.75 metric tons 
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Weights loadediaaee ete cen oe ena 17.40 metric tons 
Waters tankscapacity ens mene he ees meee 8,800 pounds 
Coalspunkernscapacityesee wae eee 1,800 pounds 
Wihteel basewoty motor~. cate ee reteraer ere 108144 inches 
Nihbavhehbecn, wezvouuiey ore (ena. , 4 soon oe bons oe 590 feet 

CAR 
Sealine [Capacitive ta et ieaash eee eee eon ee 55 
BageagerToomirm forced stoic aes 59 square feet 
Pruck yw wheels adiam Cterkackmvtenmicer: cies coins 39 inches 
Truck: wheels, wihteell Pbaseuers + smi ws hisclc eee 98.4 inches 
Total wheel=baserofyCartoe os tae she ic oni te eee 51.5 feet 
Tou, lensth ofecareoveruall tiem suse seni 65.6 feet 
Welcht ots MOtOrecar. «cl ptyersin ee teen ee 45.9 metric tons 
Weight of motor car in working order..... 51.5 metric tons 
Wielteht ofttrailensicare: 1. om sameeren tee 40 metric tons 


There may be other methods used but the results obtained 
from the one submitted has proved most satisfactory indeed. 

The manner of leveling the wheels, it will be noted, is by 
the use of the adjusting screws at the bottom of the iron 
trestles. The straight-edge used has the offset so that the 
crank-pin does not interfere. One main-rod is also shown on 
the floor ready for weighing. ' 

Method for Counterbalancing Hight-wheel (4- 4—0) Loco- 

motive Driving Wheels. 

The revolving weights to be considered are crank-pin hub, 
crank-pins complete with washers, nuts and cotters, side-rods 
complete with strap bolts, nuts, keys, set-screws, brasses, 
liners and oil-cups. . 

‘The reciprocating weights to be considered are the piston 
complete with follower, bull- and packing-rings, liners, bolts 
and piston-rods, crosshead complete with gibs, oil-cup, wrist- 
pin, nuts, washers, piston-rod keys and cotters, front end of 
main-rod complete with brasses, strap keys, bolts, nuts and 
oil cups. 

To find the center of gravity of the counterbalance, make a 
thin wood or plate templet of the same shape and area as the 
entire counterbalance block area; suspend this templet from 
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various points near its several edges and note where the 
plumbed lines, made from the same points of suspension, in- 
tersect on the surface of the templet, when the latter is sus- 
pended in the different positions. The intersection of these 
lines will be the center of gravity of the counterbalance block, 
provided it is of the same thickness throughout. 


To Weigh the Rods. 

To weigh the side-rods, level the rods to be weighed on suit- 
able knife-edge supports placed centrally through the crank- 
pin opening, putting all the parts of the rod which go to make 
the revolving weight, in the proper places and block up under 
the supports so that each block may be removed in turn and 
the weight resting on the support indicated on the weigh 


Fig. 1. Weighing the Main-rod and the Counterbalance. 


scales. The weight so taken, less the weight of the support, 
will be the weight of the rod on that crank-pin. To weigh the 
- main-rods, weigh each end of the main-rod in the same man- 
ner as for the side-rods. 


Distribution of the Reciprocating Weight. 

Two-thirds of the total reciprocating weight belonging to 
each side will be the proportion to be balanced in the wheels 
on that side. Each wheel will be balanced for all of its re- 
volving weight and its proportion of the two-thirds of the re- 
ciprocating weight. The portion of the reciprocating weight 
to be balanced will be divided between the main and rear 
wheels in proportion to the revolving weight to be carried by 
each crank-pin. 2a 


The Revolving Weight to be Carried by the Main Crank-pin,. 
The revolving weight to.be carried by the main crank-pin 
will be the front end of the side-rod and the back end of the 
main-tod. The revolving weight to be carried by the rear 
crank-pin will be the back end of the side-rod. : 


Rule for Working Out the Required Weight to be Put On. 

1. Find the weight of the main-rod, side-rod and the re- 
ciprocating parts. 

2. Find the proportion of the two-thirds part of the recipro- 
cating parts to be carried by each wheel. To do this multiply 
the revolving weight on the front wheel by the two-thirds part 
of the reciprocating weight and divide by the total revolving 
weight of both wheels, and the quotient will be the propor- 
tion of the reciprocating weight to be divided which is to be 
carried by the front wheel; subtract the quotient from two- 
thirds of the reciprocating weight and this remainder will be 
the proportion of the reciprocating weight to be put on the 
back wheels. 

3. To find the weight required at a radial distance of 36 
inches on the front wheel, add the revolving weight on the 
front wheel to its proportion of the reciprocating weight and 
divide the sum by 3 (for 12-inch cranks) and the quotient 
will be the weight required at 36 inches; then subtract the 
weight already in the wheel from this result and multiply 
the remainder by 3 and that product by 12, the crank-pin 
distance, and divide by the distance to the center of gravity 
and the quotient will be the amount to be put on at center of 

gravity. 
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To Find the Correct Amount of Counterweight. 


The wheels to be counterbalanced must be on the axles and 
have the crank-pins, with washers, nuts and cotters applied. 
Place the wheels with the journals resting on suitable trestles 
and level up in each direction, Clamp a straightedge on the 
wheel to be worked on, in line with the crank-pin and axle 
centers. Then at a point on the counterbalance side, exactly 
three times the length of the crank-pin radius from the center 
of the axle, place a perpendicular support to rest on the scales; 
when the straightedge has been leveled this weight less the 
support will give the weight already in the wheel at 3 times 
the crank-pin distance. 


Applying the Formula to an Actual Case. 


Engine No. 114 was sent in to the shop as being out of bal- 
ance, and orders were given to have the wheels weighed up 
and made correct. The crank-pins of this engine were 12 
inches from the center of the axle, and the wheels shown in 
the half-tones are being weighed at a point 36 inches from the 
center of axle. It does not matter what distance they are 
weighed at, so long as this distance is taken into considera- 
tion when making the calculations. I will now give the exact 
figureS used in doing this work. The reciprocating weights 
were: 

203.5 pounds 


pounds 
pounds 


Front (crosshead) end of main-rod.... 
Crosshead complete 
Piston complete 


Sicyiehiogel s cups) \u, (ec) @) se. ‘oe te 8 


Total 790.5 pounds 


; Two-thirds of which = 527 pounds. 
The revolving weights on the front wheel were: 


OnesendROPESLMe VO. araaekteecksicrevs << cyetarel« 1438.5 pounds 
358.5 pounds 


ope: ta] @) lay oes eslel.e €l © [0NlG),6), 6/10, 0:6 © 8) 0 ine nie) 1-0 


Back (crank-pin) end of main-rod.... 


Total pounds 


© (ota) e) 6) 6) 1s! eile! ee, 6) 0) "6, Cua! 0.61/14 © © 10, 61 9 ee Q0 © 


The revolving weight on the front wheel multiplied by two- 
thirds of the reciprocating weight is 502 * 527 = 264,554; di- 
viding by the total revolving weight on both wheels, which 
for the front wheel is 502 and for the back wheel (one end 
of side-rod) is 143.5 = 645.5 pounds we have 264,554 + 645.5 = 
409.8 pounds, the reciprocating weight to be counterbalanced 
in the front wheel. 


Fig. 2. Weighing the Main-rod and the Counterbalance, 


Subtracting this reciprocating weight to be counterbalanced 
from two-thirds of the reciprocating weight we get 527 — 
409.8 = 117.2 pounds reciprocating weight to be counterbal- 
anced in the back wheel; adding the revolving weight on the 
front wheel to the reciprocating weight or 502 + 409.8— 
911.8; divide this by 3 and the quotient 303.9 pounds will be 
the weight required at 36 inches from the axle center. 

Taking 107.5 the weight already in the wheel at 36 inches 
from, 3038.9 will give us 196.4 light at 36 inches radius; this 
multiplied by 3589.2, and again by 12 gives 70,604; divided 
by the distance to the center of gravity which is 20 inches 
the quotient is 353.4 pounds light or the amount that has to 
be added to each front wheel at the center of gravity. 
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The weights to be considered in the back wheel were: 


Reciprocating weight 117.2 pounds 
Revolving weight one end of side-rod.. 143.5 pounds 


eee ecw eer eee ee eee 


Total 260.7 pounds 


This total weight divided. by 3—86.9 pounds, the required 
weight at 36 inches; subtracting the weight already in the 
wheel which was 37 pounds, as shown by the scales, 86.9 — 
37—= 49.9 pounds at 36 inches; this multiplied by 3 and 12 and 
divided by 20, the distance of the center of gravity from the 
center of the axle, gives the weight required to be applied at 
the center of gravity, or 89.8 pounds required weight to be 
added to each rear wheel. 

For practical purposes the decimal figures could be discard- 
ed but I put them in as ai promised to give the actual figures 
used on the job. It will be seen that this engine was badly 
out of balance. It has now been running several years, and 
when I left the service of that company it was giving good 
satisfaction. If I have not made the subject clear to all in- 
terested I would be pleased to give further explanations, but 
I feel that some at least will be able to follow my somewhat 
rambling description of locomotive counterbalancing as it was 
carried out some years ago. 

[It should be remembered that where the author speaks of 
multiplying the revolving weight on each wheel by two-thirds 
of the total reciprocating weight, and dividing the product by 
the total revolving weight that it is so worded in order to 
express a proportion. Of course, strictly speaking, pounds 
cannot be multiplied by pounds, but what is done is to ob- 
tain that fractional part of the total reciprocating weight 
represented by the individual revolving weight divided by 
the tctal revolving Rete ht Eixpressed as a proportion we 
have: 

Qe IW ical, ! 
in which w—revolving weight in individual wheel, 
W =total revolving weight in both wheels, 
r=part of reciprocating weight to be counterbal- 
anced in individual wheels, 
R= 2/3 total reciprocating weight. 
wk 


Then 
—EDITOR. ] 


* * * 
DIMENSIONS AND CAPACITIES OF STANDARD 
M. C. B. AXLES. 
The accompanying cut and table supplied by Mr. J. C. Has- 
sett, Meadville, Pa., gives the dimensions and capacities of the 
standard M. C. B: axles, in convenient form. Its chief feature 
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, Machinery, NZ. 
is its conciseness, all the dimensions for each axle being 
given in the table, reference letters indicating the location 
of each dimension for the four sizes. For example, the diam- 
eters of the wheel fit are found in column I, being 5%, 5%, 
61% and 7 inches respectively, and so on. 
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PACIFIC TYPE (4—6—2) LOCOMOTIVE FOR 
NATIONAL RAILWAY OF MEXICO. 


An order of five Pacific type locomotives has recently been 
completed at the Schenectady works of the American Locomo- 
tive Company for the National Railway of Mexico, ‘These 
are the first of their type to go into service on this road, up 
to the present time the ten-wheeler having been used in hand- 
ling their passenger traffic. The order consists of three differ- 


ent classes, as follows: three simple engines with Richardson 


Fig. 1. End View of Pair of Typical Alifree-Hubbell Cylinders. 


slide valve, one with Allfree-Hubbell valves and cylinders, and 
one Cole four-cylinder balanced compound engine with Wal- 
schaerts valve gear. As these three classes are of. the same 
specifications except for the difference in cylinders and valve 
gear an exceptional opportunity is afforded for comparison 
between them as regards cost of maintenance and operation. * 

The cylinders of the two classes of simple engines are 22 
inches in diameter by 28 inches stroke, and except for the 
differences in the design of the cylinders and valves the two 
classes are identical. 


Fig. 2. Side View of Typical Allfree-Hubbell Cylinder with Steam-chest 
Cover Removed. 


The principal features of the Allfree-Hubbell design are 
that the point of both exhaust opening and closure occurs 
later in the stroke for all points of cut-off and the amount of 
cylinder clearance is reduced from 8 per cent and over, as in 
the ordinary design of cylinder, to about 214 per cent. ~ . 

The main steam valve is very long and has inside admission 
and the delayed exhaust opening is obtained by giving it 
about 7/16 inch exhaust lap. The delayed exhaust closure is 
effected by means of compression controlling valves. These 
are piston valves located in the wall between the steam port 
and exhaust passage and are operated by a dash-pot connec- 
tion with the main steam valve. This connection is so ar- 
ranged that the compression controlling valves open.simultan- 
eously with the exhaust edge of the main steam valves but 
do not close until the main valve has covered about 1% 
inch of the exhaust steam ports. They thus serve the double 
purpose of delaying the closure of the exhaust until about 


*steam chest. 
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90 per cent of the stroke has been completed in short cut- 
offs and increasing the area of the exhaust opening, there- 
by allowing the cylinders to quickly free themselves, The 
reduction of cylinder clearance is effected by means of very 


short steam ports opening directly into the ends of the cylin- - 
ders and by:less space between the valve seat and the cylin- 


der than in the ordinary design, the top wall of the cylinder 
in the Allfree-Hubbell design being the bottom wall of the 
The steam chest cover, which also acts as a 
balance plate to the valve, and is in reality the exhaust chest, 
is cored out in such a manner that the exhaust passage is 
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passenger and freight locomotives on several roads of the 
country. 

The Cole four-cylinder balanced compound engine is the 
second instance of the application of this system of compound- 
ing to the Pacific type. The first Pacific type engines with 


this arrangement of cylinders were built for the Northern 
Pacific Railway.. These engines were illustrated in RAILWAY 
MACHINERY June 1904 and December 1906, and the particular 
features of this system of compounding fully described, so 
that it is not necessary in this article to go into a detailed 
description of the design. 


Type Locomotive, National Railway of Mexico. 


wn onsen em nnneba mcafee 


Fig. 5. Cole Balanced Compound Locomotive, Pacific Type, National Railway of Mexico. 


insulated from the live steam surface by a dead air space. AS 
the valves have inside admission, the exhaust steam is thus 
conveyed from the ends of the exhaust chest without’ coming 
in contact with the walls of the cylinder or valve chamber, 
while the live steam forms a jacket over about one-third of 
the cylinder from port to port. Although to the best of our 
knowledge this is the first instance in which the Allfree-Hub- 
bell design has been applied to the Pacific type, this system 
of steam distribution has been tried in other types of both 


The modifications in the design necessitated by the appli- 
cation of the balanced and divided principle are chiefly 
as follows: In order to provide a good length of high-press- 
ure main-rod the cylinders have been moved 12 inches ahead 
and the forward pair of driving-wheels have been moved back 
3 inches, thereby increasing the distance between the forward 
driving-wheels and the center of the cylinders 15 inches. The 
boiler is practically identical in design with that of the simple 
engine except for an increase of 12 inches in the length of 
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the front barrel sheet as a result of the cylinders having been 
moved ahead that amount. The important feature of this de- 
sign in which it differs from the Northern Pacific engines and 
all other previous Cole balanced compounds is that the high- 
and low-pressure cylinders have different lengths of stroke. 
The stroke of the high-pressure cylinders is 26 inches, while 
that of the low-pressure is 28 inches. This results in making 


the angularity of the high- and low-pressure rods more nearly 
equal. 

A table of comparison between the principal dimensions and 
ratios of this design and the Northern Pacific engines is given. 


Machinery,N.Y. 
Fig. 6. Longitudinal Section, Allfree-Hubbell Cylinder. Note the Short 
Steam Ports. 


N. R. of Mexico. N. P. Railway. 


Total Pweigit. pews cee 241,000 240,000 
Weight on drivers ..... 150,000 157,000 
Size of cylinders....... 16144x26 and 27x28 161% and 27144x26 
Diameter of drivers.... 67 69 
Steam pressure ....... ‘ 220 220 
Tractive effort compound 31,900 30,340 
Total heating surface.. 3798.3 2908 
Firebox heating surface 210.3 241.8 
Length of tubes.:..... 20 feet 16 feet 9 inches 
Diameter of tubes...... - 21% inches 2 inches 
Grate sarea a mera 51.6 URE Se 
Weight on Drivers 
———__—————— ...... 4.71 5.18 
Tractive Effort 
Total Weight . ° 
Satys: 63.5 82.5 
Total Heating Surface ni 
Tractive Ef. x Dia. Drivers. 
: 564 720 
Total Heating Surface 
Vol. Equivalent Simple 
CYIS5% canine oes 10.40 9.9 
Total Heating Surface 
—— — ee 364 294 
Vol. Equivalent ‘Cyls. 
Grate Area 
a 4.95 4.3 
Vol. Equivalent Cyls. 
* * * 


HEAVY MALLET ARTICULATED COMPOUND 
FOR ERIE RAILROAD. 
The Erie Railroad has placed an order with the American 
Locomotive Company for three Mallet articulated compounds, 
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tions that the Hrie has ordered these three engines. In weight 
and hauling capacity, however, these engines will greatly ex- 
ceed the one on the Baltimore & Ohio, or the latest example 
in this country of this type of locomotive, the Great Northern 
engines built by the Baldwin Locomotive Works, which were 
recently illustrated and described. 

The proposed design, which is here illustrated, is for an 


| ° : 
Fig. '7. Cross-section, Allfree-Hubbell Cylinder, showing Compression 
. Controlling Valve. 


engine weighing 410,000 pounds, with a tractive effort of 
98,000 pounds. As the design of these engines is in the pre- 
liminary stage, very little can be given in regard to the de- 
tails at this time, but a comparison of the principal dimen- 
sions with the Baltimore & Ohio and the Great Northern en- 
gines will be of interest. 


Road. B. & O. Great Northern. Erie. 
Builders seen. Amer. L. Co, Baldwin Amer. Loco. Co. 
Wheels :....... J—6—6—0 2—6—6—2 0—8—8—0 
Total weight,lbs. 334,500 355,000 410,000 (est.) 
Weight on driv- 

Gree DSaan eee 334,500 316,000 410,000 (est.) 
Size of cylinders 20’&32”x32” 2116”&33"x32” 25”7&39”"x28” 
Diameter of ; 

driversecn so Doe bb” 5A 
Tractive effort, 

espenct ths Sreoe ,000 _ 71,600 98,000 
Steam pressure, 

Ih Fare oocles 23) 200 215 
Total wheel 

Daseis: eee: BOS 44’ 10” 397 2” 
Driving wheel - 

base, -ricidarsse0s 10’ ese 
Total heating 

Surtacem ener 5,585 sq. ft. 5,658 sq. ft. 6,108 sq. ft. 
Grate area...,.. 72.2 sq. ft. 78 sq. ft. 100 sq. ft. 

* * * 


DEATH OF A. J. CASSATT. 

A. J. Cassatt, president of the Pennsylvania R.R., died sud- 
denly of heart disease, December 28, at his home in Phila- 
delphia. He was bcrn in Pittsburg 1839 and. received a par- 
tial education in Germany. His civil engineering education 
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Heavy Mallet Articulated Compound for Erie Railroad. 


for freight service on their Susquehanna division. The satis- 
factory service of the Mallet articulated compound, built by 
this company for the Baltimore & Ohio Railroad, has proved 
the advantages of this type for service under most difficult 
grade and curvature conditions, and it is to meet such condi- 


was obtained at the Rensselaer Polytechnic. Institute, Troy, 
N. Y. He began in the service of the Pennsylvania R. R. as 
a rodman in 1861 and soon aitracted the attention of Mr. 
Thomas A. Scott, president of the road. From that time on 
his rise was rapid and he soon became an important factor 
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in the executive control. In 1882 when President Roberts 
died it was supposed that Cassatt would naturally follow as 
president, but for some reason the directors chose Frank 
Thompson, and Mr. Cassatt resigned and retired to private 
life in 1882. In 1899, after having reached the age of 60 and 
having been out of the service of the Pennsylvania R. R. for 
17 years, he was chosen president upon the death of Mr. 
Thompson and immediately started in on a career of ex- 
pansion that is unequaled in the railway world. Space will 
not permit of even a brief review of this work of expansion. 
That connected with the tunnel and terminal work in New 
York City alone is a work of stupendous magnitude, the like 
of which does not exist elsewhere. Mr. Cassatt has the dis- 
tinction of being the first railroad manager to take up the 
air brake. 
* Do * 
STATISTICS OF RAILWAYS IN THE UNITED 
STATES FOR THE YEAR ENDING 
JUNE 30, 1905. 

The figures in this abstract are based on summaries included 
in the Highteenth Annual Statistical Report of the Interstate 
Commerce Commission, prepared by its statistician, as the 
complete report for the year ending June 30, 1905. This 
report is similar to preceding reports in the series. It con- 
tains tables showing details of mileage, capitalization, earn- 
ings, and expenses by roads, and besides includes many sum- 
maries of. statistics for the roads as a whole. 


Mileage and Capitalization of Roads. 

On June 30, 1905, the report shows that the total single- 
track railway mileage in the United States was 218,101.04 
miles, or 4,196.70 miles more than at the end of the previous 
year. 

The operated mileage for which substantially complete re- 
turns were rendered to the Commission was 216,973.61 miles, 
including 7,568.95 miles of line used under trackage rights. 
The aggregate length of railway mileage, including tracks of 
all kinds, was 306,796.74 miles. This mileage was thus classi- 
fied: Single track, 216,973.61 miles, as just mentioned; sec- 
ond track, 17,056.3u miles; third track, 1,609.63 miles; fourth 
track, 1,215.53 miles, and yard track and sidings, 69,941.67 
miles. These figures indicate that there was an increase of 
9,723.40 miles in the aggregate length of all tracks, of which 
3,449.21 miles, or 35.48 per cent, represented the extension of 
yard track and sidings. ; 


Equipment. 

On June 30, 1905, there were in the service of the carriers 
48,357 locomotives, the increase being 1,614. These locomo- 
tives, excepting 947, were classified as: Passenger, 11,618; 
freight, 27,869 and switching, 7,923. 

The total number of cars of all classes was 1,842,871, or 
44.310 more than for the year 1904. This rolling stock was 
thus assigned: Passenger service, 40,713 cars; freight serv- 
ice, 1,731,409 cars, and company’s service, 70,749 cars, 

The average number of locomotives per 1,000 miles of line 
was 223 and the average number of cars per 1,000 miles of 
line was 8,494. The number of passenger-miles per passenger 
locomotive was 2,048,558, showing an increase of 100,174 miles, 
as compared with the previous year. The number of ton-miles 
per freight locomotive was 6,690,700, showing an increase of 
233,854 miles. 

The number of locomotives and cars in the service of the 
railways aggregated 1,891,228, of which 1,641,395 were fitted 
with train brakes, or an increase for the year of 86,623, and 
1,871,590 were fitted with automatic:couplers, or an increase 
of 48,560. 

Employes. 

The reported number of persons on the pay rolls of the 
railways in the United States on June 30, 1905, was 1,382,196, 
which is equivalent to an average of 637 employes per 100 
miles of line. These figures show an increase in the number 
of employes as compared with the year 1904 of 86,075, or 26 
per 100 miles of line. Of the employes 54,817 were engine- 
men, 57,892 firemen, 41,061 conductors, and 111,405 were other 
trainmen. There were 45,532 switch tenders, crossing tenders, 
and watchmen. 
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The report includes summaries showing the average daily 
compensation of eighteen classes of employes for a series of 
years, and also the aggregate amount of compensation stated 
for the several classes. The total amount of wages and sal- 
aries reported as paid to employes during the year ending 
June 30, 1905, was $839,944,680, ; 


Capitalization of Railway Property. 

On June 30, 1905, the par value of the amount of railway 
capital outstanding was $13,805,258,121, which is equivalent 
to a capitalization of $65,926 per mile for the railways in the 
United States. Of this capital, there existed as stock $6,554,- 
557,051, of which $5,180,933,907 was common, and $1,373,623,- 
144 preferred; the remaining part, $7,250,701,070, represented 
funded debt, consisting of mortgage bonds, $6,024,449,023; mis- 
cellaneous obligations, $786,241,442; income bonds, $253,707,- 
699; and equipment trust obligations, $186,302,906. 

Of the total capital stock outstanding, $2,435,470,337, or 
37.16 per cent, paid no dividends. The amount of dividends 
declared during the year was $237,964,482, being equivalent 
to 5.78 per cent on dividend-paying stock. For the year end- 
ing June 30, 1904, the amount of dividends declared was 
$221,941,049. Of the total amount of stock outstanding, $6,554,- 
557,051, 9.72 per cent paid from 1 to 4 per cent; 14.77 per cent 
from 4 to 5 per cent; 10.74 per cent from 5 to 6 per cent; 8.79 
per cent from 6 to 7 per cent, and 11.68 per cent from 7 to 
8 per cent. The total amount of funded debt (omitting equip- 
ment trust obligations) that paid no interest was $449,100,396, 
or 6.36 per cent. Of mortgage bonds, $326,863,401, or 5.43 per 
cent; of miscellaneous obligations, $54,214,525, or 6.89 per 
cent, and of income bonds $68,022,470, or 26.81 per cent, paid 
no interest. 


Public Service of Railways. 


The number of. passengers reported as carried by the rail- 
ways in the year ending June 30, 1905, was 738,834,667, this 
item being 23,414,985 more than for the year ending June 30, 
1904. 

The number of tons of freight reported as carried (includ- 
ing freight received from connections) was 1,427,731,905, which 
exceeds the tonnage of the year 1904 by 117,832,740 tons. The 
ton-mileage, or the number of tons carried one mile, was 186,- 
463,109,510, the increase being 11,941,019,933 ton-miles. The 
number of tons carried one mile per mile of line was 861,396, 
indicating an increase in the density of freight traffic of 
31,920 ton-miles per mile of line. 

The average revenue per passenger per mile for the year 
ending June 30, 1905, was 1.962 cents. For the preceding 
year the average was 2.006 cents. The average revenue per 
ton mile was 0.766 cent; the like average for the year 1904 
was 0.780 cent. The earnings per train mile show an increase 
both for passenger and for freight trains. The figures show 
a slight increase in the average cost of running a train one 
mile. The ratio of operating expenses to earnings for the 
year 1905 was 66.78 per cent. For 1904 this ratio was 67.79 
per cent. 
, Earnings and Expenses. 

The gross earnings of the railways in the United States 
from the operation of 216,973.61 miles of line were, for the 
year ending June 30, 1905, $2,082,482,406, being $107,308,315 
greater than for the year 1904, and for the first time exceeding 


‘the two billion mark. Their operating expenses were $1,390,- 


602,152, or $51,705,899 more than in 1904. The following fig- 
ures present a statement of gross earnings in detail and show 
the increase of the several items over those of the previous 
year: Passenger revenue, $472,694,732—increase, $28,367,741; 
mail, $45,426,125—increase, $926,393; express, $45,149,155—in- 
crease, $3,273,519; other earnings from passenger service, 
$11,040,142—increase, $125,396; freight revenue, $1,450,772,- 
838—increase, $71,770,145; other earnings from freight service, 
$5,080,266—increase, $511,984; other earnings from operation, 
$52,319,148—increase, $2,333,137. Gross earnings from opera- 
tion per mile of line averaged $9,598, the corresponding aver- 
age for the year 1904 being $292 less. 

The operating expenses assigned to the four general classes 
were: For maintenance of way and structures, $275,046,036; 
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maintenance of equipment, $288,441,273; conducting transpor- 
tation, $771,228,666; general expenses, $55,319,805; undistrib- 
uted $566,372. Operating expenses averaged $6,409 per mile 
of line, this average showing an increase of $101 per mile in 
comparison with the year 1904. 

The income from operation or the net earnings of the rail- 
ways amounted to $691,880,254. This amount exceeds the cor- 
responding one for the previous year by $55,602,416. The net 
earnings per mile of line for 1905 averaged $3,189; for 1904, 
$2,998, and for 1903, $3,133. The amount of income attribut- 
able to other sources than operation was $231,898,553. There 
are included in this amount the following items: Income 
from lease of road, $114,473,139; dividends on stocks owned, 
$56,842,694; interest on bonds owned, $18,786,644 and miscel- 
laneous income $41,796,076. The total income of the railways 
($923,778,807)—that is, the net earnings and income from 
lease, investments, and miscellaneous sources—is the amount 
from which fixed and other charges against income are taken 
to ascertain the sum available for dividends. Such deduc- 
tions aggregated $596,688,420, thus leaving $327,090,387 as the 
net income for the year ending June 30, 1905, available for 
dividends or surplus. 7 

The amount of dividends declared during the year under 
review (including $82,415 representing other earnings to 
stockholders) was $238,046,897, leaving as the surplus from 
the operations of the year ending June 30, 1905, $89,043,490. 
‘The surplus from operations as shown for the preceding year 
was $56,729,331. The amount of deductions from income as 
stated above, $596,688,420, comprises these items: Salaries 
and maintenance of organization, $612,518; interest accrued 
on funded debt, $310,631,802; interest on current liabilities, 
$11,451,400; rents paid for lease of road, $116,380,644; taxes, 
$63,474,679; permanent improvements charged to income ac: 
count, $37,720,624; other deductions, $56,416,753. 

It should be understood that the preceding figures for the 
income and the expenditures of railway companies are com- 
piled from the annual reports of leased roads as well as 
of operating roads, and thus, necessarily, include duplications 
in certain items of income and also cf expenditure on account 
of the fact that, in genéral, the income of a leased road is the 
rent which it receives from the company by which it is oper- 
ated. } 

Railway Accidents. 


In their annual report to the Interstate Commerce Commis- 
sion, carriers are expected to include all casualties to passen- 
gers, employes, trespassers, and other persons. The following 
figures, therefore, are not comparable with the returns shown 
in the Commission’s Accident Bulletins, which are based on 
monthly reports, and mainly relate to casualties to passengers 
and to employes while on duty on or about trains: 

The total number of casualties to persons on the railways 
for the year ending June 30, 1905, was 95,711, of which 9,703 
represented the number of persons killed and 86,008 the num- 
ber injured. Casualties occurred among three general classes 
of railway employes, as follows: 'Trainmen, 1,990 killed and 
29,853 injured; switch tenders, crossing tenders and watch- 
men, 136 killed, 883 injured; other employes, 1,235 killed, 
36,097 injured. The casualties to employes coupling and un- 
coupling cars were: Employes killed, 230; injured, 320435 
The casualties connected with coupling and uncoupling cars 
are assigned as follows: ‘trainmen killed, 217; injured, 3,316; 
switch tenders, crossing tenders and watchmen killed, 6; in- 
jured, 128; other employes killed, 7; injured, 99. 

The casualties due to falling from trains, locomotives, or 
cars in motion were: Trainmen killed, 407; injured, 4,645; 
switch tenders, crossing tenders and watchmen killed, 12; in- 
jured, 126; other employes killed, 60; injured, 559. The casu- 
alties due to jumping on or off trains, locomotives or cars in 
motion were: Trainmen killed, 119; injured, 3,798; switch 
tenders, crossing tenders and watchmen killed, 4; injured, dee 
other employes killed, 49; injured, 628. The casualties to the 
same three classes of employes in consequence of collisions 
and derailments were: Trainmen killed, 579; injured, 4,736; 
switch tenders, crossing tenders and watchmen killed, 8; in- 
jured, 37; other employes killed, 85; injured, 750. 
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The number of passengers killed in the course of the year 
1905, was 537 and the number injured 10,457. In the previous 
year 441 passengers were killed and 9,111 injured. There 
were 341 passengers killed and 6,053 injured because of collli- 
sions and derailments. The total number of persons other 
than employes and passengers killed was 5,805; injured, 8,718. 
These figures include the casualties to persons trespassing, of 
whom 4,865 were killed and 5,251 were injured. The total 
number of casualties to persons other than employes from 
being struck by trains, locomotives or cars was 4,569 killed 
and 4,163 injured. 

In 1905, one passenger was killed for every 1,375,856 carried, 
and one injured for every 70,655 carried. For 1904 the figures 
show that 1,622,267 passengers were carried for one killed, 
and 78,523 passengers were carried for one injured. For 1895, 
one passenger was killed for every 2,984,832 carried, and one 
With respect to the num- 
ber of miles traveled, the figures for 1905 show that 44,320,576 
passenger miles were accomplished for each passenger killed, 
and 2,276,002 passenger miles for each passenger injured. For 
1904 the figures were 49,712,502 passenger miles for each pas- 
senger killed, and 2,406,236 passenger miles for each passenger 
injured. The figures for 1895 show that 71,696,743 passenger 
miles were accomplished for each passenger killed, and 5,131,- 
977 passenger miles for each passenger injured. 

% ko Ok 
CURTIS COMBINATION PNEUMATIC AND 
HAND-POWER. PITTING CRANE. 

This crane was designed fer pitting car wheels, but it can 
also be adapted for car-wheel molding. The mast, jib, and 
struts are made of channels riveted in place in a thorough 
manner; the gib is latticed on top. The upper and lower pin- 
tles are of the makers’ ball-and-socket type, which allows for 
sagging or settling of the upper supporting member. Two 


Curtis Pitting Crane, 


sheathes are fitted on the jib so that an inner circle of wheels 
can be pitted. A Curtis ‘air-balanced geared hoist is mounted 
on the back of the mast, and a hand-power winch is fitted in 
case of. failure of air supply, or for night use. The hook is 
of steel, and a weight is furnished to cause the rope to 
descend promptly after being released. The operator does not 
need to move from his position to control the power lift, as 
the long lever connected to the hoist valve is placed in a con: 
venient position. A brake is furnished for hand power so 
that the lowering speed can be regulated, and a ratchet pawl 
is furnished in connection with the winch, enabling the load 
to be held indefinitely at any point. This style of crane is 
made by Curtis & Co. Mfg. Co., St. Louis, Mo. 
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A SKEW BEVEL GEAR MODEL. 


JOHN F. ARTHUR. 


In the gear model shown in 
Fig. 1, we have two shafts at 
right angles to each other in 
planes about 1% inch apart, 
connected at their intersection 
with the normal to the two 
planes by a pair of spiral gears, 
and at their outer extremi- 
ties by a pair of approximate 
skew bevel gears. It is not 
possible to show the condition 
in the cut, but if the eye be 
placed at the outer end of a 
tooth of one of the bevel gears, 
it will be seen that there is 
_ @ corresponding tooth of the 
spiral gear on the same shaft directly in line with it, and 
inclined at the same angle with the axis. In other words, 
straight teeth might be drawn from the outer edge of the 
bevel gear to the central spiral gear, filling all the space be- 
tween them. The pitch surface on which these teeth would 
have to be made, though they are themselves straight, would 
not have a straight cross section but would be in the form of 
a hyperboloid. To illustrate the nature of the pitch surfaces 
required for a pair of skew bevel gears, I have constructed 
and show herewith a pair of models illustrated in Figs. 2 
and 3. 

To a U-frame of strap iron are fastened by clamp bolts and 
wing nuts the two wooden disks shown, these disks having 
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Fig.1. Two Shafts Connected by both Spiral and Skew Bevel Gears. 


the same axis. A groove is turned in the outer face of each 
disk close to the outer edge, and 20 equi-distant saw cuts are 
made in the periphery to a depth sufficient to just enter the 
grooves; this construction is best seen in Fig. 3. An endless 
elastic cérd is interwoven in the saw cuts, being prevented 
from unloosening and falling out by the groove, whose lip 
makes a ledge to retain it in place. As shown in Fig. 3, in 
the normal condition the disks are so arranged that the elastic 
cords are all stretched parallel with the axis. A model in 
this condition may be considered as representing a spur gear 
of 20 teeth, each string representing a tooth. If two such 
models be placed side by side with the peripheries of the 
disks tangent, they may be rolled upon each other, when the 
strings of one may be made to coincide with the corresponding 
strings of the other as they revolve. 

If now the left hand disk, for instance, of each model be 
unloosened and rotated in the same direction through a given 
number of degrees, the two models may again be placed in 
contact with each-other with their axes askew by such an 


JOHN F, ARTHUR, secretary of the Arthur Co., New York. was born 
in Glasgow, Scotland- 1870. The family came to the United_States 
when he was eighteen months old, and settled in New York. He took 
up the machine business under the direction of his father, Mr. James 
Arthur, and went through a regular machine shop training. Mr. 
Arthur is a machine designer, and has taken out several patents on 
devices pertaining to the business of the concern, which is largely 
gear cutting. He has always given the subject of gear making special 
attention, and has constructed a number of interesting gear models, 
besides the above, to illustrate principles. 
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amount as will bring a string of one model coincident with a 
string of the other. With the axes fixed in these positions 
the two models might be revolved, when each string in turn 
during a complete revolution would coincide with a corre- 
sponding string on the other model. The greater the angular 
displacement of the adjustable disks the greater will be the 
angle which the axes of the two models make with each other 
in parallel planes. If the pitch diameters of the disks are 
greater than the distance between them a point will be 
reached, as shown in Fig. 2, when enough twist has been 
given each of the movable disks to bring the axes of the two 
models at right angles when they are put together with cor- 
responding strings coincident. When in this condition, the 
outline of the surface generated by the strings as the model 
is rotated about its axis gives the hyperboloid or pitch sur- 
face on which it would be necessary to place teeth in the 
model shown in Fig. 1, if it were desired to fill up the space 
included between the spiral gear and the bevel gears. The 
shape of this surface will be understood from the left-hand 
view in Fig. 3, where one of the two models of Fig. 2 is shown 
separately. 

This hyperboloidal surface may be understood by consider- 
ing another method of generating it. If we take between the 
centers of a lathe the wooden cylinder 4 BCD as shown by 
the dotted lines in Fig. 4 and feed into it a knife blade # set 
at an angle as shown, this knife blade would generate a spool 
shaped solid having the outline indicated, and its exterior sur- 
face would be a hyperboloid. The mark which might be 
made by pressing with the knife into the surface of this 
figure when generated, the blade being in the position shown, © 
would represent the line of. contact between this solid and 
another one generated in the same manner, if they were put 


Fig. 2. Model Illustrating Two Skew Bevel Gear Pitch Surfaces in Contact, 


together with their curved surfaces tangent to each other. 
This line may also be taken as representing one of the strings 
in the model just described. The models and the turning lathe 
illustration just given demonstrate very clearly the fact that 
two hyperboloidal surfaces properly proportioned will touch 
each other on a straight line of contact. 

Whiie the set of gears shown in Fig. 1 (in combination with 
the string model) demonstrates the pitch surface required, it 
has not been given teeth which accurately fulfil the require- 
ments of the case. The spiral gears at the center, instead of 
having curved pitch surfaces, have been cut with cylindrical 
ones which theoretically only touch at a single point in the 
center. With a little use, however, they wear themselves to 
an indescribable shape, depending on the material of which 
they are made, and this shape doubtless approximates the skew 
bevel action required. In the case of the two outer bevel 
gears accuracy is impossible, since the teeth slide laterally 
on each other, thus bringing different pitches in contact, the 
conditions varying constantly between the times of entering 
and leaving. These skew bevel gears are therefore a kind of 
compromise mechanism which will transmit a moderate 
power, but must be cut with the spaces more than half of 
the pitch, with the thickness of the teeth less than the stan- 
dard by the same amount, 

If one of the disks in the model shown at the right in 
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Fig. 3 is turned around 180 degrees, we bring all the elastic 
strings to a common point of intersection in the center, thus 
altering our skew bevel hyperboloid pitch surfaces until they 
become the conical pitch surfaces of bevel gears. It is of 
course understood that, since the elastic cord used has a sensi- 
ble thickness, all of the strands cannot be brought to a com- 
mon point in the case of the bevel gear. The principle illus- 
trated, however, will readily be grasped. The skew bevel pitch 
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MAKING SMALL RELIEVED GEAR CUTTERS IN 
THE SLOAN & CHACE SHOPS. 


The machinist who has been accustomed to the ordinary 
run of work, say that included in the range between the sew- 
ing machine and the ocean steamer, is likely to feel himself 
better acquainted with anything between these two extremes 
than he is with work that tends toward the microscopic, such 

as the making of tools and parts for clocks and 
watches, for instance. One of the things which 


aroused the particular wonder of the writer 
while he was still an apprentice to the ma- 
chinist trade, was the minuteness of the formed 
and relieved gear cutters which he saw in a 


i) clock factory to which he had made a casual 
visit. Even taking for granted the use of the 
magnifying glass in making these cutters, how 


Fig, 3. Models set to show Skew Bevel Gear and Spur Gear Pitch Surfaces. 


surface shown in Fig. 3 may thus be altered to the spur gear 
pitch surface in the same Fig. or the bevel gear pitch surface 
just described, all the intermediate forms being hyperboloids. 
The skew bevel gear is thus, in a sense, the progenitor of all 
other forms of gearing. 

; [There is a possible form of tooth which may be given to 
the hyperboloid pitch surface, so nicely shown by Mr. Arthur, 
which will give the constant angular velocity required and 
will permit, as well, the sliding action described as taking 
place between the two gears. This form of tooth, invented by 
Olivier, is described in Grant’s “Treatise on Gear Wheels,” 
paragraphs 175 and 176. It has no practical use, however, 
Since it vanishes to infinitesimal dimensions at the smallest 
diameter of the gear, and has a great obliquity of action at 
the larger diameters. A modification of this form of tooth 
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Fig. 4. Generating the Hyperboloid from a Straight Line. 


was devised and tried by Mr. Beale of the Brown & Sharpe 
Mfg. Co., but, while it has great scientific interest, the form 
has little practical value, on account of the small size and 
weakness of the teeth and the difficulty of generating them. 
Considerable information is given in the book referred to above 
in relation to the determination of hyperboloid pitch surfaces 
for various shaft angles and velocity ratios. The spiral gear, 
however, with the exception of the worm gear, appears to be 
the only practical solution to the problem of connecting by a 
single pair of gears two shafts not in the same plane.— 


EDITOR. | 
* * * 


In the days ofi our forefathers, when rifle balls were spher- 
ical, and long, cylindrical, conical-headed bullets and rifled 
barrels were undreamed of, the gunsmith adopted a curious 
but convenient method of designating the gage or diameter 
of the bore. He expressed it by stating how many bullets, ofa 
size that would fit a particular musket, would go to make a 
pound. Thus, a 10-bore musket would be one of such a bore 
that ten of its bullets would go to make a pound weight; a 
16-bore gun would be one whose bullets would run sixteen 
to the pound, and so on. Hence we get the anomaly, that the 
larger denomination musket has the smaller bore. Although 
the day of the spherical bullet has long passed away, and 
the only smooth-bore remaining is the shotgun, the old method 
of designation has been retained until the present time.— 
Scientific American. 


could the hand of the toolmaker be kept steady 
enough to draw correctly the proper outline or 
file a templet or form tool to that outline after 
it was drawn? With this perplexity of his 
apprentice days still in mind it was with re 
newed interest that he watched the methods 
used in making these small cutters in the shops of the Sloan 
and Chace Mfg. Co. at Newark, N. J. 

In the first place, of course, there is no direct use of hand 
work in the actual forming of the outline of the cutter, or 
the form tool with which it is made. That is to be expected, 
and the pantograph idea would at once occur to a mechanic 
as being the most suitable principle to use in obtaining cor- 


Machinery, N.3. 


Fig.1. A Built-up Form Tool. Fig. 2. Design of a Minute ~ 


Formed Cutter. 


rect outlines on the very small scale which has to be used. 
The way in which the pantograph idea is applied, however, 
is very ingenious, and all of-the tools used in the produc- 
tion of these cutters show evidence of being the result of 
thought and experience. It must not be imagined, however, 
that these machines are new. They are none of them new, 
some of them being as old as twenty years or more. Their 
age, however, does not detract from their interest, and their 


Fig. 3. Pantograph Machine for Lapping Form Tools. 
‘ i 


construction and operation will without doubt be a matter of 
absolute novelty to the greater number of the readers of 
MACHINERY. 

Fig. 1 shows the form tool with which the cutter is shaped 
and Fig. 2 shows the general type of cutter produced. After 
the blank has been turned up, angular saw cuts are made in 
its periphery to furnish a clearance space to run the emery 
wheel into when grinding. The ends of the projecting tooth 
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thus formed are then finished off to a radial line, and the 
blank, with the general outline shown in the cut, is ready for 
the relieving lathe, where it is formed by the tool in Fig. 1. 
This tool, as shown, is made of three parts held together by 
screws aa. Of these three parts, b and d are identical so far 
as the shape of their cutting edges is concerned, but are 
reversed in form, one being right-hand and the other left- 
hand. At c is a filling piece which forms the top of the cut- 
ter and separates the two side pieces to give the proper width 


Fig. 4. Top View of Pantograph Machine. 


to the top of the cutter and the bottom of the tooth space. 
Piece c is made by direct measurement; in forming the curved 
outlines on pieces b and d, the pantograph machine comes 
into play. The double-ended design of the tool is inherent 
in the construction of the pantograph machine, and gives it 
the advantage of a double life, since when one end is worn 
out the tool may be reversed, when the same form will be 
found at the other end. 

The construction and operation of the pantograph machine 
will be understood from the photographs which are repro- 
duced in Figs. 3 and 4. In these two views similar parts 
have been given the same reference letters. At a is a templet 
whose edge has been worked out to the desired outline for 
the side of the tooth for which the cutter to be made is 


intended. This outline is made on a scale of 10 to 1, this ‘ 


reduction being great enough to avoid any greater irregulari- 
ties than would be produced by the most perfect mechanical 
methods possible. Templet a is fastened to a sector b, which 
is in turn attached to a shaft c and may be rotated with it 
by handle e. The templet a bears with its working edge upon 
another plate f which, as handle e is rocked up or down, 
transmits the motion received to the reducing lever g, which 
is pivoted at h. At a point one-tenth of the distance from h 
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Fig.6, Chuck for Hold- 
ing Tool Blades. 


Fig. 5. Action of Diamond Lap on the 
Tool Blades. 


to the bearing point on the plate f a contact pin j bears upon 
the lever, this contact pin giving the reduced motion due to 
the rotation of form a to a spindle k, driven as shown by a 
grooved wheel at its outer extremity. This spindle carries on 
its inner end a lapping plate 7 shown in detail in the line 
cut Fig. 5. 
diamond dust and is the cutting member employed in shaping 
the form tool blades. To the further extremity of rock shaft 
c is attached a bracket m with suitable adjusting slides. This 
bracket carries a second revolving spindle » driven by a 
round belt and carrying on its inner end the chuck o which 
carries the two blades, b and d of Fig. 1, which are to be 
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This lap has its plane front surface charged with © 
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ground. These blades are held in transverse slots in the face 
of the chuck, being tightened in position by the headless set- 
screws shown. This construction will be more plainly under- 
stood by reference to line cuts 5 and 6. It will now be evi- 
dent with a little thought, that, with the machine properly 
adjusted and the lap, tools, and templet in place as shown, 
if spindles k and nm are revolved, the handle e rocked up and 
down, and the cross slide screw p fed in slowly, the out- 
line of templet @ will be reproduced by lap 7 on tools b and d 
on a scale one-tenth of the original. The intersection of the 
axes x and y in Fig. 5 represents the center line of the rock 
shaft c. The revolving of shaft o continues this form im a 
circular direction about the center of rotation so that b and @ 
practically form parts of a circular form tool which may be 
ground in the same way that a circular form tool is without 
The tools b and d are of course hardened be- 
fore this operation is performed. Filling piece c shown in Fig. 
1 is simply a portion of a plain circular disk. 

After the form tool has thus been made and assembled, a 
blank for the cutter, made as shown in Fig. 2, is placed in 
the relieving machine in Fig. 7 where the outline of the form 
tool is given to it. All the motions of this machine are 
driven from pulley a. The further end, not shown, carries 
the first of a train of change gears meshing with large gear 
b. These change gears may be arranged to give, if the cutter 
for instance is to have twelve teeth, twelve revolutions of 
ato one of b. Shaft c carries, just back of pulley a, a cam 
which acts on a roller at the further end of lever d. This 
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Fig.'7. Relieving Machine for Minute Formed Cutters. 


lever has pivoted to it a little wedge e which works between 
stationary roller f and roller g which is fast to slide h. It 
will thus be seen that a suitable in-and-out motion for the. 
relieving of the teeth is given to slide h by the rotation of 
pulley a. Slide h carries the tool post 7 and the two slides 
and their adjusting screws operated by handles kK and /. The 
tool post 7 has also a tipping adjustment controlled by thumb- 
screw m. Form tool n, made by the process previously de- 
scribed, is placed in the tool post while the blank is held at o 
on the front end of the same spindle which carries dividing 
wheel b. The operation of the machine and the various 
adjustments of which it is capable will be easily understood 
from the cut. } 

It will be seen that, with this way of making, the only 
hand work involved in giving form to the cutter is that 
employed in shaping the outline of templet a in Figs. 3 and 4, 
and since this is done on a scale ten times actual size there 
is little chance for error. Of course the various adjustments 
have to be intelligently made. For instance, in the panto- 
graph machine, the longitudinal position of lap 7 must be 
such that, when bearing plate f is moved into the center line 
of rock shaft c, the face of lap J will also pass through the 
same center line or be coincident with axis y, shown in Fig. 5. 
To provide for this, plate f is located on the center line and 
a circular plug milled down to its axis is inserted in a hole 
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at the further end of shaft e, when the lap is adjusted by the 
nut at the outer end of shaft k until it is exactly in contact 
with it. The necessary adjustments will suggest themselves 
from the various stops and screws shown in the cuts. 

Such cutters as those we have just been describing will do 
for comparatively coarse gears and pinions, for use in the 
cruder sorts of time-keeping apparatus, such as alarm clocks, 
common eight-day clocks, etc. For fine watch gears, however, 
nothing but the slow-cutting single-tooth fly cutter is used. 
No matter how painstakingly a multiple-tooth cutter may have 
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Fig. 8. Method of Lapping Fly Cutters. 


been made and mounted in the machine it is to be used in, it 
will always run out sidewise more or less, and this means 
that the width of the space will not be a constant quantity. 
Hach time the cutter is removed to be sharpened or each time 


the machine is set up, a different thickness of tooth will be 


cut. This error, of course, does not appear in the action of 
the fly cutter with its single cutting edge. The way in which 
the pantograph machine is used to make a fly cutter will be 
understood by reference to the line cut Fig. 8 and the halftone 
cut of the lapping machine in Fig. 9. At @ is a lap with its 
front face formed to the required tooth curve. To give it the 
form desired, it was mounted at the end of spindle m in the 
place occupied by chuck o in Fig. 5. The tooth curve was 
transferred to it in the same way that the cutters are shaped, 
the action of lap 7 on this second lap a being identical with 
the action of lap 7 on odlades b and d. Referring again to 
Figs. 8 and 9, b is an arm swinging in a horizontal plane 
on a vertical axis at the intersection of lines wz and yy. 
The distance c from axis x@ to the face of the lap is made 
equal (when the lapping has finally been completed) to one- 
half the width of the tooth space at the root of the tooth. 
The fly tool d, which is being lapped into shape, is held by a 
collar and setscrew in a suitable recess formed in the end 
of mandrel e, which is placed in. bearings on arm Bb. In 
operation, with lap a revolving, the arm is swung around 


ne: 10. Machine for Grinding 
Formed Cutters. 


Fig. 9. Machine for Lapping Fly 
Cutters. 


until the lap is in contact with tool d, when, being charged 
with diamond dust, it gradually under gentle pressure works 
it down to the form required. When one side has been thus 
shaped, arm 0 is swung around its vertical axis until the fly 
cutter is brought to position d’ on the other side of the lap, 
when the other side of the tool is also formed. 


To give the side relief required, an arm f is fastened to. 


the outer extremity of spindle e. The lower end of this arm 
has a notch in it which is somewhat larger than the pin 
enclosed by it, which is driven into slide b. When the tool is 
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pressed up against the lap in the position shown in Fig. 9, 
the lower end of this arm f is pushed over until this side of 
the notch is in contact with the pin; likewise, when, on the 
other hand, arm b is swung around to the right-hand side of 
the wheel, the arm is pushed over until the other side is in 
contact with the pin; thus spindle e is rotated very slightly 
to give clearance to the sides of ‘the cut. The other adjust- 
ments of this machine will be readily understood. Provision 
is made for endwise movement of the spindle carrying lap a, 
to bring dimension c¢ correct as shown in Fig. 8. Stop 
screws gg are provided, which accurately limit the swing of 


arm 0b in either direction to 90 degrees either side of yy as 


is required. Set screw h brings the cutting edge of the tool d 
in proper relation with the center line of the lap spindle. 
Means are provided at j for the very important adjustment re- 
quiring that the center line of the pivot on which arm Db 
rotates shall exactly intersect axis yy of the lapping spindle. 
The fly tool is made with a triangular body which assures its 
being fastened always in its holder in such a way that the 
front cutting face is parallel with the axis of rotation. 

In Fig. 10 is shown a little grinding machine used for sharp- 
ening form cutters. This operation will be readily apparent. 
From a pulley, not shown, motion is given to a crankshaft at 
the rear of the device which through crank m rocks frame n 
about pivot o. This frame carries a cupped emery wheel p. 
The cutter to be ground, shown at qg, is mounted on the end 
of a vertical spindle carrying a ratchet 7 having the same 


Fig. 11. Front View of Automatic Clock and Watch Pinion Cutter. 


number of teeth as the cutter. Pawl s acts as a stop for the 
ratchet. Adjusting screw ¢ furnishes an inward stop for 
frame wu which is also pivoted at b, thus regulating the depth 
of the movement of emery wheel p. As the emery wheel is 
swung in and out by the crank, the hand of the operator 
indexes the cutter, stopping each tooth of the ratchet in turn 
against pawl s. 

The machinery in which clock and watch gears are cut is 
interesting in a number of respects. Figs. 11, 12 and 13 show 
three views of an automatic pinion cutter made by the Sloan 
& Chase Mfg. Co.; of these Fig. 11 shows the working side of 
the machine. The pulley which drives the cutter spindle is 
shown at a. The work (which may be either in the form of 
staffs with pinion blanks integral with them, or in the form 
of blanks mounted on arbors) is gripped at either end in 
chucks b and c, the one at the headstock end and the other 
at the tailstock end. These two spindles and the work held 
by them are indexed by the mechanism at the right in this 
view. Pulley d@ drives the feeding and indexing mechanism 
through the worm gearing shown ate. This worm gear drives 
a shaft on which are mounted the various gears and cams for 


’ controlling the movements, which are shown to better advan- 


tage in Figs. 12 and 13. Indexing cam f is fast to the cam 
shaft just mentioned. As it revolves it comes in contact with 
tappet g on the indexing lever h, which, by means of a pawl 
rotates a ratchet fast to the work spindle. On its inward 
movement, before the pawl strikes the ratchet tooth, the dog 
j at the lower end of lever h withdraws the locking lever k 
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from the notch in the indexing dial, to permit the rotation to 
take place. Continuing, the forward movement of the indexing 
lever h, as it rotates the spindle through the pawl and ratchet 
described, brings the upper end of dog j in contact with a 
stop screw which releases the locking lever k, allowing its de- 
tent to drop into the notch on the periphery of the dial the 
moment the rotating movement has ceased. As the motion of 
the indexing cam is continued in the direction shown, the 
lever h returns to its normal position, dog j again dropping 
over the lower end of lever k as in the cut. The feed cam J, 
acting through the feed lever and the connecting link shown, 
gives the required horizontal movement for feeding the work 
past the cutters. 

The machine shown is provided with a movement much used 
in watch gear cutting to insure extreme accuracy in the shape 
of the teeth, modified for this particular machine with con- 
siderable ingenuity. Three cutters may be mounted side by 
side on the cutter spindle. The first for taking a roughing 
cut, the second for an intermediate cut, and the third for the 
final finishing. The blank is first roughed out all the way 
around, then the second cut is taken, winding up with the 
finishing cut. The slide nm, on which the spindle is mounted, 
being advanced each time an amount sufficient to bring the 
cutter desired to a position central with the axis of the work. 
At o in Fig. 12 is shown a six-tooth ratchet attached to a short 
shaft carrying three cams, located under the outer end of the 
spindle slide. These cams are so arranged that, as the ratchet 
is rotated, for each sixth of a revolution one after another of 
the three acts upon the inner end of one of screws p, thus giv- 
ing the slide a longitudinal position dependent on the adjust- 
ment of the screw p which is being acted on at the time. Lock 
screws qg are provided as shown for fastening screws p in posi- 
tion. Since the cams driven by ratchet o are double, the same 
cycle of three positions is followed in the second half of its 
rotation that occurred in the first half. A stiff spring keeps 
the spindle slide » in as advanced a position as is allowed by 
the cams and stop screws. 

The action of the mechanism which changes these stops will 
be understood by comparing the Figs. 12 and 13. Stop dog r 
is rotated by a shaft passing through from the opposite side 
of the machine. This shaft makes a revolution for each revyo- 
lution of the work spindle, being driven by an intermittent 


Fig. 12. Side View showing Indexing and Feeding Movement of 
Pinion Cutter. 


gear, not shown in the cuts, from the shaft on which cams f 
and 7 are mounted. This gearing is adjustable to suit the 
number of teeth being cut. As this dog revolves, at the con- 
clusion of the roughing of the teeth, it gives a sixth of a 
revolution to ratchet 0, bringing a new cam and stop screw 
into action and centering the second cutter over the work. At 
the conclusion of the cut with that cutter, another sixth revo- 
lution is given to 0 in the same manner, when a third cam is 
presented which brings the new or finishing cutfer into cen- 
tral position. It will be noted that by means of screws p the 
adjustment for each of these cutters is independent of the rest. 

Provision is made for adjusting the depth of cut of the three 
cutters independently also. Lever s, with its fulcrum at ¢, is 
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“ cutter spindle and box or bushing in which it revolves. 


tained. by the means just described. 
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acted upon by the movement of the cutter slide in and out, as 
it brings the three different cutters into position. Rod uw, 
attached to the lower end of the lever, carries on its further 
end three stop screws for the vertical motion of the work- 
holding slide on the front of the machine frame. The slide 
is elevated through the action of levers v and w, moved by 
a cam on the operating shaft, which mechanism serves to re- 
lieve the cutter on the return movement as well as to alter the 
adjustment when the cutters are changed. The depth of cut 


_ for each operation is determined by the three stop screws just 


mentioned, the one in action depending on which of the cut- 
ters is working at the time. These screws are not plainly vis- 
ible in the cut. 

A little thought will show that a pinion or gear cutting ma- 
chine of the type shown in Figs. 11, 12 and 13, is very much 


Fig.13. Side View showing Operation of Cutter Shitting Mechanism. 


more costly in proportion to its weight than the larger auto- 
matic gear cutters with which the machinist is familiar. There 
is, aS we all know, no such thing as a perfect fit. When the 
slides and journals of a machine tool are fitted together, an 
amount of care is used depending on the purpose for which 
the machine is intended. If a three-pitch cutter is to be used 
on steel castings, a certain allowance, determined by expe- 
rience, is made in fixing the diameters of the journals of the 
The 
space left between the journal and the somewhat larger bear- 
ing is the oil allowance, and is filled with the lubricant pro- 
vided for the bearing. If the fitting were more carefully done 
and a smaller allowance made at this place, not only might this 
oil allowance be too small to insure a film of lubricant over 
the whole bearing surface and so give rise to the danger of 
roughing it up, but the extra accuracy thus obtained would be 
a useless aS well as an expensive luxury, since the heavy 
strains imposed on the structure of the machine by the action 
of the large cutter on the hard metal would produce deflec- 
tions great enough to make of no avail the slight gain ob- 
In general, the lighter 
the parts are which are to be machined, the more accurately 
the machine may be made and must be made. In the case of 
a minute watch gear, an error of one-fourth of a thousandth 
in any dimension is a matter of as much importance as a sixty- 
fourth of an ‘inch would be in the back gearing of a 28-inch 
lathe. Not only is accuracy thus a necessity, but the condi- 
tions that make it necessary also make it possible. In this 
smaller work, the slight strains imposed by the cutting action 
are almost lost in the comparative stiffness and rigidity of 
the framing of the machine, thus giving a chance for ac- 
curacy in fitting of the wearing surface to show its full meas- 
ure of usefulness. The consequence is, that a carefulness of 
fitting in machines of this type is demanded and obtained, 
which makes them as expensive to build and purchase as ordi- 
nary gear cutting machines of far greater size. 
* * * 

It is reported from St. Petersburg that an official inquiry 
at Tomsk into the conduct of the Siberian Railway during 
the war has brought to light the fact that the government was 
at one station alone defrauded of $350,000, and that, on the 
whole line, some 1,500 cars disappeared! 
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VITAL NEEDS OF EVENING SCHOOLS FOR 
INDUSTRIAL WORKERS. 


A. D. DEAN. 


The next educational move in the immediate future will, I 
venture to say, be in the direction of improving the instruc- 
tion in evening schools. Their methods should be recast. 
They should adapt themselves to modern industrial conditions, 
and through proper instruction of practical subjects touch 
more closely the economic and social life of the times. The 
evening school student attends to satisfy a definite need. 
Through meeting this need, a more permanent need will be 
created. These students have already received a more or 
less formal education in the public schools. They are re- 
ceiving in their daily work incidental experience, and have 
learned from this thorough teacher that they are deficient in 
some lines; hence this endeavor, outside of their working 
hours, to fit themselves for definite lines of activity. 

I shali outline what I consider to be vital needs in the 
organization and methods of conducting evening school work. 
The evening school deals with two rather distinct classes: 
First, those who are naturally students and seek with a defi- 
nite purpose educational advantages in lines of general edu- 
cation; second, those who are not naturally students and yet 
who seek with a more or less definite aim educational help 
in a solution of some present problem which involves special 
service. 

Courses Must be of Two Kinds. 

The recognition of these two classes means that the courses 
of instruction must be of two kinds, one comparing favorably 
with the day school work in its general scheme, the other 
and major part differing decidedly from the methods ordi- 
narily pursued. 
must have its own distinct ideals, methods, and estimates of 
value based upon current community conditions and indi- 
vidual needs rather than based on the regular school stan- 
dards which are applicable primarily to the student, class. 

Day school teachers are employed too much at present in 
evening schools. These teachers can meet the needs of the 
student class, but they cannot properly teach the non-student 
class. I believe that to the custom of employing day school 
teachers must be laid much of the lack of definiteness in the 
planning of evening school work. It is a very simple matter 
for the average day school teacher to adopt the regular text 
books, and to use the regular outlines and methods. This is 
a perfectly consistent action, for few regular teachers have 
opportunity to know the vital needs of their students through 
their own experience. In some cities where it has not been 
deemed wise to employ the day teachers, the policy has been 
to engage young students of law, undergraduates of colleges, 
and retired teachers to do this most important work. Now 
the only people competent to teach in our evening schools 
are the men and women who know from their contact with 
modern industrial and commercial] life vital points of in- 
terest which concern these workers who come to the evening 
schools to meet definite needs. 


Evening School Instruction Must,Appeal at Once. 

Evening school instruction must appeal to the student im- 
mediately at the beginning of his work. The subject matter 
of the early lessons must satisfy his need as he has defined 
it. This statement may appear radical, but on second thought 
it will be seen to be true. For example, a young machinist 
has received a.reprimand from his foreman because he can- 
not read a working drawing with sufficient skill to do prop- 
erly his daily work. He enrolls in a drafting course to meet 
that deficiency and finds that the first two lessons are con- 
cerned with lettering plates, the next three with drawing 
straight and curved lines and the handling of instruments, 
and that the remainder of the term is to be spent on the pro- 
jection of points, lines, surfaces and solids. During this 
time he is receiving in his daily work the same reprimands, 
and is therefore debating in his own mind the value of 
his évening instruction. It is undoubtedly true that the 
drawing course I have here outlined, is a proper one for 
teaching mechanical drawing for those who are to be drafts- 
men, but the average apprentice machinist does not see the 
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direct application of this instruction to his work. He en- 
rolled for a definite purpose. To be sure it was a narrow one, 
but nevertheless it had economic value to him. It would have 
been perfectly possible to give in the first evening some ele- 
mentary instruction in the reading of simple drawings; to 
teach him in five lessons where to look for the dimensions 
denoting length, breadth and thickness; to have shown the 
principles of simple sectional drawings and to have him com- © 
prehend the laying out of holes for drilling. Instead of leav- 
ing school at the end of the fifth lesson with no instruction 
which appealed to him, he would have received enough in 
those five lessons to fit him to meet the needs of his foreman, 
and more than likely he would have remained in the draft- 
ing class to receive the more definite and thorough instruc- 
tion in the theory of mechanical drawing such as must be 
gained if one is fully to comprehend and cover the entire 
range of the subject. Give to the apprentice the kind of 
training that will make him a good apprentice and when 
this point has been reached there will arise a need for another 
type of training suitable for the next grade which he hopes | 
to attain. 
Courses Must be Elective and Flexible. 

The various features of the course must be elective and 
flexible and presented in small and varied units. Instead of 
printing in a course of study “Arithmetic,” “Geometry,” etc., 
there should be printed, “Arithmetic for Mechanics,” ‘Arith- 
metic for Clerks,’ “Mechanical Drawing for Apprentices,” 
etc. Where it is possible even a finer differentiation is de- 
sirable, such as “Arithmetic for Plumbers,’ “Arithmetic for 
Errand Boys,” “Mechanical Drawing for Machine Tenders,” 
etc. Not only will this presentation serve to catch the eye 
of the prospective student, but it will also suggest to him 
that special effort is to be made in the class work to help him 
in his daily occupation. 

The instruction in the various branches must be adapted to 
the needs of the various occupations. The terms used in the 
class room must savor of the shop, office and:-store. From 
personal experience, I know that the problem, “What is %ths 
of 3714'?” does not appeal so much to a clerk as the problem, 
“What will % of a yard of cloth cost at 37%4c. a yard?” On 
the other hand, the latter problem does not awaken the in- 
terest of the mechanic as much as the problem involving the 
same operations, which reads, “If a copper casting weighs 


' 37% pounds and specific gravity of iron is % that of copper, 


what will the casting weigh if made of iron?” 


Departmental System not Suited. 

The student will do better work if the instruction in the 
related branches of certain occupations is given under one 
teacher, rather than under the departmental system of spe- 
cialists in each branch. The student should not elect more 
than two or three subjects, the major one, bearing directly 
upon his daily work, the other somewhat related to the main 
one. It is this major subject which has drawn the student 
into the school and it is this which will keep him there if 
along with it one or two allied subjects are taught in a prac- 
tical manner by the teacher of the major subject. The student 
will understand better the connection between these subjects 
because the teacher has himself a clear conception of the re- 
lationship. A machinist enrolls in an evening school for 
mechanical drawing and finds that he needs to “brush up” in 
fractions and decimals and that he needs “square root” in or- 
der to work out a formula for screw threads. I know of no time 
more opportune to teach him these topics than when the need 
for them arises, and none is more qualified to give the required 
practical instruction in such topics than a competent drawing 
teacher. When large classes demand assistant teachers, these 
assistants should be assigned to teaching applied mathematics 
through individual instruction at the drawing table or else 
to giving instruction to small groups in an adjoining room, 
keeping before the mind of the student the direct connection 
between arithmetic and mechanical drawing. When the stu- 
dent has reached a place in a drafting course dealing with 
the subject of screw threads, it becomes necessary for him to 
apply some such. formula as P=0.24 vy d+ 0.625 —0.175, 
where P is the pitch of the thread and d is the diameter o? 
the bolt. This problem involves square root and decimals. 
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One hour of individual or small group instruction by the 
drawing teacher will give a student the necessary familiarity 
with these mathematical processes to make them sufficiently 
clear to him in application to the formula. That many stu- 
dents are not satisfied with this hasty and incomplete in- 
struction has been my experience, and this is often made evi- 
dent through their joining the regular class in mathematics 
the next year in order to gain an insight into the reasons 
involved in the process of square root. Instead of thorough 
preparation in mathematics for mechanical drawing I should 
have the mechanical drawing lead the students into mathe- 
matics. This reversal of the usual procedure, while it may 
not be pedagogical so far as the subject matter is concerned, 
is certainly true to experience when one deals with the char- 
acteristics of the average evening school student. 


Sequential Arrangement of Courses Needed. 

Evening schools should have a sequential arrangement of 
courses. If the student’s transient need is well met, it will 
place him in a better position, only again to make him feel 
a renewed need of self-improvement. This means that he will 
return to the evening school in some subsequent year when 
he ought to be given advanced work. My own experience has 
taught me that evening schools are so overcrowded in the 
elementary courses and are trying to do so much to raise a 
student one round in the economic ladder that these advanced 
students suffer through insufficient attention. If specially 
provided for, they might become our foremen, superinten- 
dents and managers. Not only must each school-year’s work 
be driven home and clinched, but each series of years’ work 
be so clinched as to meet the needs of the captains of indus- 
try, who are demanding thoroughly trained men for foreman- 
ships. 

Need of Recreative Element. 

Evening schools often fail to have the subject matter and 
its treatment glow with the recreative element. We must 
offer educational features in connection with physical and 
social privileges. The continued interest of many people is 
often times dependent upon identification with an associated 
group of varied privileges offering not only self improvement, 
but recreation. School buildings in our large cities equipped 
with libraries, gymnasiums, assembly halls, and lunch rooms 
should be open from 5:30 to 10 P. M. The students should be 
allowed to enter the building immediately from their work, 
be furnished a lunch at a low price, encouraged to avail 
themselves of bathing and library privileges, and have the 
opportunity for social intercourse as well as educational 
classes. Under modern industrial conditions it must be re- 
membered that the employed work under a stress which is 
nerve wearing and physically exhausting. Oftentimes teach- 
ers in evening schools complain of general dullness as ex- 
pressed by nodding heads and listless manner. If they would 
stop to think of the long distances traveled between shop, 
home and school; hurried supper; the stifling atmosphere of 
the school room and the glow of the electric lights, they 
would readily see the reason for this dullness. The general 
introduction of the eight-hour day, while it would make work 
strenuous in the extreme, at the same time shortens the day’s 
hours of labor and ought to bring more opportunity for recrea- 
tion and education. It is a duty of the evening school so to 
combine these two features as to result in the profit of the 
worker. At present young people seek recreation independ- 
ently of education much to the loss of their own best inter- 
ests. 

Need of Division of Classes by Ages. 

There should be in the evening school work a separation 
in the class instruction of the immature from the mature non- 
student class. The latter are extremely self-conscious. They 
are often embarrassed at having to be instructed after pass- 
ing the usual school age. Their feelings should be respected 
as far as possible. Is it any wonder that a foreman of a 
pattern shop does not take kindly to being instructed in me- 
chanical drawing in the same class with a boy machine-ten- 
der over whom he has charge during the day? This point 
does not have to be considered in the German continuation 
schools where the ages of the students are more uniform. 
The young men in some parts of that country are required 
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to attend evening schools for a definite period and conse- 
quently the grading of men according to ages is unnecessary, 
for a young man of sixteen in the elementary class is in con- 
tact with those of similar age, and the more mature men in 
advanced classes, having already received elementary train- 
ing, are likewise graded with those similarly prepared. 


Special Text Books Suited to Evening Schools. 

There should be a series of textbooks written expressly for 
the kind of instruction demanded in evening schools. That 
few such books are on the market is clear testimony that as 
yet a small number of teachers have recognized that there is 
any difference between the methods of instruction in day and 
evening schools. When the fact is recognized, a series of 
books will be published. In a careful study of the value of 
existing textbooks meeting the needs in all branches of one 
class of men, 7. e., men engaged in the machine trades, I have 
been chagrined to find that I could readily count the entire 
list upon the fingers of my two hands. What is needed is, 
for instance, not an elaborate textbook in general arithmetic 
with all its topics of fractions, decimals, square root, per- 
centage, interest, partial payments, etc., but rather a book 
which appeals to a man in the machine trades, then one 
which appeals to a plumber, or a clerk, or an errand boy; 
small enough to slip into the side pocket of a coat and cheap 
enough so that he can readily own a copy for reference in 
his daily work. 


Provision for Irregular Attendance. 

Provision should be made for students who can attend but 
once or twice a week. Some students stay away because they 
cannot attend “regularly.” This applies to all domestic ser- 
vants. It applies also to many industrial workers. In pros- 
perous times shops are run evenings and the men employed 
are expected to work over-time. They can usually get away 
for one night in the week during such times. They cannot 
always tell definitely what nights they will be called upon 
to work. 

I know of a few schools which allow their members to at- 
tend any night or nights during the week after the work is 
fairly started. Such a plan is perfectly feasible in shop or 
drawing courses where all the instruction is individual. Some 
schools allow the students to do their drawing work at home 
during the periods of overtime work in the shop, expecting 
that the students will attend some night in the week to get 
definite instruction or data for home work. 


Classification by Vocations. 

Students must be classified into vocational classes accord- 
ing to their trade or business. The old workingman’s guilds 
were founded for the purpose of social intercourse and men- 
tal stimulus. Each trade had its own guild. The daily trade 
experiences of each member became the property of all mem- 
bers. Discussions relating to the practices of their chosen 
trade occupied their attention. Is it not true that working 
mén to-day have common trade interests? Evening school 
students grouped according to occupation would have an op- 
portunity to talk over these interests. The teacher could act 
as a leader and draw out the students into telling their trade 
experiences and through the expression of these various opin- 
ions the most practical solution of the particular problem at 
hand would be obtained. ‘Teachers who have had evening 
school experience know how difficult it is to get the students 
to recite and express themselves at the blackboard. A free 
discussion of the point at issue makes the student lose his 
self-consciousness and before he is aware of it he is at the 
board illustrating his particular method of solution. Of 
course such discussions must be under wise guidance. 


Fee System Preferable to Free Instruction. 

While it may not be feasible to charge in the public school 
system a small fee for the evening work, at the same time I 
know from personal experience that such a procedure is very 
desirable. That the working people can afford to pay for 
such instruction is evident from the large numbers who are 
subscribing to various correspondence school courses, and also 
from the fact that 69 per cent of the parents interviewed in 
a recent investigation conducted by the Massachusetts Com- 
mission of Industrial and Technical Education stated that 
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they could have afforded more schooling for their children 
had it been of a more practical kind. A self-supporting per- 
son appreciates what he pays for and is not only more anxious 
to finish his course after he has paid for it, but is also quite 
likely to see to it that the teachers give him what he wants. 


The fee system acts as a stimulus to the student and teacher. 


It is not necessary to charge a fee covering the entire cost. 
German evening schools charge only a small fee. There 
should be no charges for administration, lights and heat. The 
instruction might also be free, the school charging culy for 
the material consumed in the shop and laboratory courses. 
Many superintendents of schools have expressed a wish that 
some fee might be charged in evening schools simply because 
it assists in obtaining better attendance, more earnest work, 
and “weeds out” those who diminish the efficiency of the 
school. 


Evening Classes should be Attractively Advertised. 


There is a need of recognizing that in adapting educational 
features to peculiar conditions oftentimes conservative meth- 
ods will not meet the personal attitudes of those who need 
the service. In the matter of presentation before the public 
it might be well for the public schools to imitate some of the 
advertising methods of our more successful correspondence 
schools. It is not a wise business policy for a city to spend 
$10 on the instruction of a student when with an additional 
10 cents’ worth of advertising the cost per pupil could have 
been reduced perhaps to $8 because of the larger number en- 
rolled and hence lessened the cost per capita chargeable to 
the general items of administration, heat, light and interest. 
Neither is it the best policy for school authorities to insert 
a small, obscure advertisement in the daily paper, unattrac- 
tive in its wording, lacking explanation regarding the nature 
of the instruction and expect a working man or woman who 
needs such instruction to understand it or even see it. On 
the contrary it is good business for a city to advertise its 
educational features in an attractive poster on various bill- 
boards, in the office, factory and store. 

Doubtless some time in the future men who are responsible 
for the proper conducting of evening schools will begin to 
realize that the desirable locations for many educational fea- 
tures are in the natural assembling places of the working 
people, especially during their leisure hours, making as much 
as possible the educational effort in which they participate 
a natural adjunct to their daily life and not a separate and 
distinct enterprise. I prophesy that small libraries and read- 
ing rooms, will be added to stores and factories and that 
practical talks and lectures will be given to the employees of 
these establishments. This procedure is possible probably 
only when there is no equipment necessary in connection with 
the instruction. 


Growth of Correspondence Schools an Argument for 
Evening Schools. 

The significance of the growth of correspondence - schools 
in’ this country must not be lost sight of. Their rise denotes 
that the working people are seeking education when it is pre- 
sented to them in such a way as appeals to them as meeting 
their needs and also when brought into close contact with 
their daily habits. Just so long as correspondence schools 
flourish, just so long will their presence illustrate the need 
of better evening schools. Let us consider the amount of 
money which goes out of the community into the coffers of 
correspondence schools. For instance, in Massachusetts it is 
estimated that there are 55,000 subscribers to correspondence 
schools. If on the average each subscriber has paid $40 for 
his course, that means that $2,200,000 has gone out of the 
state into the pockets of private enterprise in other states. 
There are 28 important industrial centers in the state of 
Massachusetts. This sum of money distributed to each of 
these centers would approximate $78,000, which at 4 per cent 
would net $3,120 a year. This estimate is very conservative 
as it only assumes that the money has already been spent 
and does not take into account that which is leaving the 
state every day as subscriptions to the various courses in 
these schools. The amount mentioned, if directly applied to 
the meeting of the economic needs of the working people 
through evening school instruction would give practical work 
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of high order to over 300 students in technical and commer- 
cial work. It would mean an evening school of trades and an 
evening commercial high school in each of these 28 important 
industrial centers in addition to the regular elementary work 
now furnished by the municipalities. Is it not casting re- 
flections on the cities when private enterprises take the field 
of educational activity which rightfully belongs to the public 
enterprise? 


Public Schools not Meeting Present Needs. 

More and more is it being recognized that the public schools 
are not meeting the needs of industrial life. One has only 
to note the tremendous growth of the correspondence schools, 
of the work done by the Young Men’s Christian Associations 
with their forty thousand evening students, of the Cooper, 
Pratt, Lewis and Spring Garden Institutes with their class 
rooms and shops overflowing with evening students, the manu- 
facturing concerns which are introducing apprenticeship sys- 
tems, with evening instruction, to feel that there is a decided 
need for practical evening school instruction. If such educa- 
tion is not a function of the state, an inalienable right as it 
were, it might be well to acknowledge it. Is it not better to 
comprehend the significance of all these movements and find 
out the needs of the industrial workers and then meet the 
needs through progressive educational activity in evening 
schools? ; 

* * * 
BRACE FOR PLANER TOOL. 

The accompanying cut taken from Railway and Locomotive 
Engineering illustrates a brace for a planer tool used by the 
Pennsylvania Railroad Co. in their Columbus, Ohio, shops. 
It is said to have increased the output of a certain class of 
planer work about one-third. It is employed for planing out 
the circular seat on driving boxes for the brasses. This seat 
is not a full circle, there being two lips at the lower side for 
holding the brasses which prevent this work from being done 
on a lathe or boring mill; hence the practice is to either slot 
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out this part or to plane it on a planer using a “radius” tool 
of the form shown in the cut. The feature to which particu- 
lar attention is called is the brace A which stiffens and sup- 
ports the tool, preventing heavy torsional stresses being im- 
posed on the planer cross-rail by the roughing cuts. Its prin- 
ciple is similar to the planer bar with stiff support, illustrated 
in the October, 1904, issue of this journal. The thrust is 
transmitted to the housings in a different manner, however, 
there being a vertical member B, pivoted at C so that it can 
swing through an arc of limited extent, and backed up by a 
cross member D which is secured to the housings by suitable 
connections, as at H. The mechanism for operating the planer 
tool through the arc of a circle is not described but we infer 
that it is automatic in operation as it could easily be made so. 
* * * 

A common abbreviated method of writing dates is to write 
the month, day and year, thus, 9/23/06 for September 23, 1906, 
but an objection is that if this method is to be used it should 
be in logical order, 7.¢., the day, month and year. All do not 
follow the same order, the consequence being that this method 
of recording dates is unsafe, as in some cases it is impossible 
to tell which is the month or year. A method followed by 
one of our German correspondents is to give the day, month 
and year, but to write the month in Roman characters, thus: 
5/X1/06, i.e., November 5, 1906. 
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ADVERTISING MACHINERY IN LARGE 
ESTABLISHMENTS. 


Firms advertising machinery as a rule send their cata- 
logues to the main office of the manufacturing plant where 
they wish to introduce their products. As a rule they are 
addressed to the firm, no particular individual being referred 
to. In the case of a small concern this works very well, no 
doubt. The manager of the small concern is not only giving 
a great deal of his time to the direct supervision of his shop, 
and knows what may be particularly needed, but he as a 
rule has a thorough technical knowledge of the requirements 
put on machinery. His duties, while manifold, are within 
a more limited sphere, and he will find time to give some 
personal attention to the various advertising literature reach- 
ing the office. But the case will be found to have a different 
aspect when we consider a large establishment. In the first 
place a greater amount of advertising literature reaches such 
a place, and secondly, the persons in charge of the concern 
cannot possibly be either personally in touch with the par- 
ticular needs of various departments, nor possess a thorough 
technical knowledge as to the merits of all the various ma- 
chines and appliances used in their plant. Even admitting 
that their ability were of more than the usual kind, and 
that they had mastered a great number of various fields of 
information, their duties are so exacting that it is doubtful 
whether they would give much time to studying advertising 
literature unless being particularly interested in some cer- 
tain line of machinery. Besides these considerations we 
cannot overlook the fact that the leading men of large estab- 
lishments are aS a rule more men of business than of tech- 
nical achievements, and their judgment of machinery would 
be largely influenced by many other considerations than those 
of mechanical superiority. From what has been said we may 
thus conclude that in a large industrial plant the advertis- 
ing literature if sent to the office, largely fails to exert due 
influence. If reaching the office in a busy season it often 
finds its way too quickly to the waste basket. The man who 
_ would be interested in the catalogues never sees them, and 
if they are filed and indexed, as is the case in most well or- 
ganized shops, but by no means in all, they are still per- 
forming no useful service, being often kept in the file only 
until old enough to be thrown away. 

The men who largely influence the management in regard 
to the buying of machines in large concerns are the foremen 
of the various departments. They know exactly the needs 
of their particular part of the shop; they possess an 
intimate knowledge of the requirements of the machinery 
they use, and their interest in building up the business is 
greatly increased by their partaking in the selection of ap- 
pliances for facilitating the output. They are the men whom 
the advertising literature should reach. But seldom or never 
will it reach them unless they send for it themselves, because 
their own firm as a rule does not recognize the good of send- 
ing the received catalogues to the men who would be best 
able to judge, and the advertisers have not as yet realized 
the necessity of getting in close touch with those who actually 
are, or at least ought to be, most active in the selection of 
Machinery. It is therefore a timely suggestion to put forth, 
that our advertising manufacturers should add a _ request 
when sending their catalogues, that these latter be placed 
in the hands of the man actually in charge of the class of 
machinery advertised. Some of our leading firms have in 
fact already adopted this method in regard to certain kinds 
of their trade literature, but in the majority of cases the 
foremen and even the department superintendents are de- 
pending entirely upon the advertisements in the trade jour- 
nals, and the catalogues which they send for themselves on 
account of these advertisements, for all knowledge about new 
advertised machines on the market. If it were not for the in- 
fluence of the advertisements in the trade journals, it is likely 
that our manufacturers would long before this have realized 
that catalogues need go further than to the business office 
of a firm. By means of the trade journal which reaches 
further, the advertisers have reached the men which they 
should try to reach by their catalogues as well. 
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A EUROPEAN BEVEL GEAR GENERATING 
MACHINE. 


The bevel gear planing machine shown herewith, built by 
the Ateliers de Construction Mecanique (cidevant Ducommun) 
at Mulhouse, Alsace, embodies in its design a number of feat- 
ures of considerable interest, among which are the linkage 
system which gives.the proper movement to the blank, and 
the use of two tools, one for each side of the tooth. This ma- 
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Link Motion. 


Bevel Gear Generating. 


chine operates on what is known as the “Sang” system of 
gear generating which, in its simplest form as applied to 
spur gears, is illustrated in Fig. 2. The master wheel and 
the blank to be cut are given a lateral movement perpendicu- 
lar to the axis of the shaft which connects them. This move- 
ment rolls the master gear over the rack, giving the blank a 


Fig. 5. A Machine Involving the Principles Illustrated in Figs. 3 and 4. 


similar rolling movement over a pair of cutters which include 
a space corresponding in outline to the sides of the rack teeth. 
Thus these tools cut in the blank the tooth curves required 
to mesh properly with a rack whose teeth have the outline of 
the cutting tool edges. It is not necessary that a rack and 
master gear be used to give the rotary motion to the blank 
as its axis is translated. As shown in Fig. 1, when the pitch 
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circle of the master gear rolls on the pitch line of the rack, 
a point such as K, in the pitch circle of the master gear will 
trace a cycloid K., K., K,. A point J can be found so located 
that, with this as a center, an are can be drawn very closely 
approximating the cycloid. If then, instead of the master 
gear and rack, we substitute as shown in Fig. 1 a crank B, K, 
in place of the gear, and a link J K, to connect the crankpin 
with the point J determined as above described, then, when 
the axis of the blank is given the lateral movement described 
in connection with Fig. 2, the link will so restrain the move- 
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Fig. 6. Vertical Section through Plane of Work Spindle. 


ment of the crankpin K, that it will nearly follow the cycloid 
and in so doing will give the blank a close approximation to 
the rotary motion obtained by the gear and rack in Fig. 2. 

The Sang process as applied to the forming of bevel gears 
is shown in Fig. 4. The rack is replaced by a crown gear 
and the master gear is replaced by a master bevel gear whose 
axis passes through the central point of the crown gear. The 
gear to be cut is mounted on the axis of the master bevel gear 
and moves with it, and is so located that its pitch cone apex 
is at C, the center of the crown gear. If, then, the sides of 
the teeth of the crown gear be plane surfaces, a pair of tools 
with their cutting edges in the plane of the tooth faces of a 
rack space may be used to generate the teeth of the gear to 
be cut, when these tools are given a reciprocating motion 
which allows their cutting edges always to remain in the 
plane of the sides of the rack tooth. In this case the axis 
of the master gear and blank, instead of being given a rec- 
tilinear horizontal motion at right angles to the axis as in 
Fig. 2, is given a circular motion about vertical axis X X, so 
that line BC would describe a cone if it were completely re- 
volved. The master bevel gear is thus given the proper roll- 
ing motion about the crown gear. 

By a similar approximation to that illustrated in Fig. 1, we 
may do away with the crown gear and the master bevel gear. 
The pitch circle of the master bevel gear rolls about the pitch 
circle of the crown gear. In so doing a point K, in the pitch 
circle of the master bevel gear will, as shown in Fig. 3, de- 
scribe a spherical cycloidal curve determined by points K,, 
K., K;, which are the positions that point K, takes in the 
three positions of the pitch circle marked No. 1, No. 2 and 
No. 8 in the sketch. It must be remembered, in following 
this action, that all the lines shown are supposed to be drawn 
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on the surface of a sphere with C (Fig. 4) as center. Now, as 
in Fig. 1, we find a point J such that, with one point of the 
dividers located here, the other point will follow the spherical 
cycloid K,, K,, K, very closely. We may then, as in Fig. 1, 
dispense with the master and crown gears, replacing them with 
a crank or link, B, K,, pivoted at one end to axis BC, and join- 
ed at the other end at point K, to the swing link pivoted at J. 
With this arrangement then, within reasonable limits, a rota- 
tion of axis BC in Fig. 4 about vertical axis X X will impart 
to the gear to be cut, through the restraining action of link 
J K,, a motion similar to that given by a master bevel gear and 
crown gear, which will be suitable, as before explained, for 
shaping the correct form of tooth on the blank under the 
action of the two cutting tools. 

The machine, Fig. 5, uses two tools, one for each side of the 
tooth. Since these tools, shown at WN in Figs. 6 and 7, must 
move in separate paths converging toward point O, they are 
necessarily mounted on separate slides traveling on guides Q, 
which may be adjusted independently about the vertical axis 


X X of the mechanism, in the circular recess to which they are © 


fitted in the top of the frame of the machine. This adjust- 
ment gives the necessary converging motion to cause the teeth 
which they form in the blank to disappear at the apex O 
of the crown gear and the blank. A separate adjustment, con- 
trolled by the tap bolts seen in the curved slots on the sides 
of the tool slide guides in Fig. 5, gives a rocking adjustment 
about axis O in the plane of the section in Fig. 6. This is 
required to make the tool foliow the angle of the root of the 
tooth, and gives it a movement slightly out of the horizontal. 
The tool slides are reciprocated through ball pivoted connect- 
ing rods from slotted link S, which has the adjustment shown 
in Fig. 6 on its upper end for varying the position of the 
stroke, and an adjustable crankpin in its driving crank for 
varying the length of the stroke. The machine is driven 
through the three-step cone shown in Figs. 5 and 7. 
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Neglecting, for the time being, the adjustments required for 
suiting the machine to gears of different pitch cone angles, 
let us trace in the machine the action explained by the dia- 
grams in Figs. 3 and 4. Axis BO in Fig. 4 is that passing 
through the gear to be cut in Fig. 6. The rotation of this 
axis about the vertical axis X X of the machine is effected by 
rotating the whole structure on which it is supported around 
the circular bearing provided at the top of the column of the 
machine. The table, carrying the structure for holding the 
gear blank, has a section for a worm wheel formed on a por- 
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tion of its periphery, as shown in Fig. 5. A worm on shaft 
H engages the worm wheel teeth. Shaft H may be driven 
either by pulley U, Fig. 7, from the belt cone for quick return 
movement, or by a cam in the face of the belt cone through 
the slotted link mechanism shown acting upon the ratchet 
and ratchet wheel at 7, which arrangement gives the cutting 
feed. A clutch V connects either of these motions to shaft H. 
This clutch is operated by a rod w controlled by the dogs 
shown in Fig. 5, adjustable in the peripheral slot of the circu- 
lar table. By means of these dogs the table, when started on 
the cutting feed, will stop itself at the conclusion of the 
cut and rapidly return to its first position ready for starting 
in on a new tooth. 

So much for the movement about the axis X X. For the 
rolling motion which must be given the blank to agree with 
that of the master bevel gear rolling in a crown gear as 
shown in Fig. 4, the approximation outlined in Fig. 3 is used. 
Link J in Figs. 6 and 8 is link B, K, of Fig. 3. Point K in 
Figs. 6 and 8 is point K, in Fig. 3. In Fig. 8 pivot K has 
been raised from the position it should occupy directly back 
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Fig. 8. Diagram showing Arrangement of Approximating Linkage. 
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of point A,, to show the construction of links L. Considering 
however, that the mechanism is in its proper condition, when 
the blank is given its rotation about vertical axis X X, point 
K,, if the proper rolling motion is given the blank, will trace 
a spherical cycloidal identical with K,, K., K, in Fig. 3. To 
insure that point K shall follow with great exactness this 
eycloid, as the blank rolls to the left one of the pair of 
springs shown at the lower end of link J presses pivot K to 
the bottom of the open ended slot in link L, which is pivoted 
at point F this point* being selected in the same manner as 
point J in Fig. 3. It will thus be readily understood that the 
rotary and rolling motions required for the blank are very 
- closely approximated. Of course the cut is not started from 
the middle as we have been considering. The blank is first 
swung to the extreme right, for instance, so that it clears the 
tools. Under those circumstances the pivot K will bear on the 
bottom of the open ended slot in the right-hand link L, being 
held there by the pressure of the right-hand spring. When 
it reaches the central position shown in Fig. 8 it will be 
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under the restraining influence of both links L. As it con- 
tinues to swing toward the left it will come under the control 
of left-hand link Z and the left-hand spring. 

The various cuts show quite clearly the adjustment re- 
quired for gears of various pitch cone angles. Sector F is 
adjustable in a vertical plane about pitch cone apex O on 
its semi-circular bracket or support, which is integral with 
table G. This sector # carries the bearing for the blank. 
The entire indexing mechanism, together with the blank, is 
of course rotated with link J under the action of links L. The 
machine is semi-automatic, the indexing being done by hand 
through means clearly shown in the cuts. Before altering 
the adjustment of links LZ for a new pitch cone angle, the 
table G@ is first brought to the central position shown in Fig. 8. 
Pin A,, shown as A’ in Fig. 6, is inserted in a hole in pivot K, 
Nuts B’ on the dividing wheel casing, through which motion 
is transmitted from links J to the blank, are then loosened. 
Sector F is adjusted and fastened in its new position on cir- 
cular bracket G, and nuts B’ are tightened in their new posi- 
tions to correspond with the new angular setting of the head. 
Pivots JJ are now shifted along the slots in guide bars M WM 
to agree with graduations corresponding with the angle to 
which the blank-carrying spindle is set. After the pivots are 
tightened in their new locations, pin A, is withdrawn and the 
mechanism is ready for the gear of the new angle. 

It is interesting to compare this machine with the Bilgram 
and Gleason bevel gear generators, both of which operate 
on the same principle. None of these three machines, how- 
ever, bear the slightest resemblance to the others externally— 
an indication of the different ways in which the minds of dif- 
ferent designers will act when the same problem is presented 
to each of them. 

* *K x 


WE HAVE A NEW MAN IN OUR SHOP. 


A. P. PRESS. 


We had a new man come in last week. You see it is like 
this: Ours is a country shop, and it is hard work to get a 
good man; this fellow came along in the office and asked for 
a job, and said if the boss could stand for his coming in at 
8:00 A. M. every morning he would like to go.to work. He 
said it was not convenient for him to get in at 7:00. 

Now lots of men come in on the train about 7:15, so the 
“Boss” said it would be all right, and the next morning at 
7:55 in he came. He had a good kit of tools, knew how to 
use them, and was a good “all-round” man. He turned off 
more work that first day than I ever saw a new man do be- 
fore. He had better clothes on than I had when I got mar- 
ried, but he took a clean pair of overalls out of his box, rolled 
up his sleeves, and showed he wasn’t afraid of dirt. 

I got to talking with him the first noon, and I found he 
knew things. One of the first jobs he had to do was to turn 
up a big, round brass ball about 6 inches diameter—a model 
of something or other, I think—and I thought he would be 
stuck. But, not a bit of it; he just put a piece of 2x 6-inch 
plank on the faceplate, turned out a place in it that fitted the 
ball snugly, gave it a “chuck in” and then hand-tooled it up. 

He had been here a week or two when our observing “Boss” 
noticed that he went in a certain house every night, and 
finally asked him if he lived there. “Sure!” he replied. “Well, 
if you live there, close to the shop, why don’t you get in at 
7:00 o’clock?” “Why! I told you when I hired out that it 
was not convenient for me to do so; you see it seems better 
for my constitution to lie abed until 7:00.” Now, he is a big, 
strong fellow with the constitution of a giant. The “Boss” 
was wild and he started to “fling it” into him. “Hold up,” 
said the new man. “Haven’t I kept my agreement in both 
the letter and the spirit, and haven’t I given you a dollar’s 
worth of goods for every hundred cents I received? If you 
want to cancel that agreement, there is a first-class chance 
for you to do so, right now.” 

The “Boss” stopped right there and then, and so far the 
fellow has been coming in at 7:55 just the same, but whether 
he is a union man and is trying to make this a nine-hour shop, 
or whether he is plain lazy and doesn’t want to work that 
other hour, we haven’t made up our minds yet, but when we 
have, we will let you know. 
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DRILL JIGS.—s. 


H. R. MARKHAM. 


Form of the Jig—The shape and style of the jig must de- 
pend on the character of the work, the number of pieces to 
be drilled, and the degree of accuracy essential. It may be 
that a simple slab jig of the design shown in Fig. 20 will 
answer the purpose; if so, it would be folly to make a more 
expensive tool. If we are to drill a piece of work of the 
design shown to the left in Fig. 21 and but one hole is to be 
drilled in each piece, then a jig made in the form of an angle 
iron, as shown to the right in Fig. 21, works nicely, and is 
; cheaply made. As it is 
not necessary to move 
the jig around on the 
drill press table it may, 
after locating exactly, 
be securely fastened to 
the table. In designing 
such a jig, it is advisa- 
ble, when possible, to 
have the work on the 
side of the upright 
shown in Fig. 21, rather 
than on the opposite 
side, as we do away 
with any tendency of 
the jig to tip when pres- 
sure is applied in the 
operation of drilling. 

For many kinds of work a jig provided with a leaf, as 
shown in Fig. 22, gives best results, as the leaf may be raised, 
and the work removed, and any dirt cleaned from the work- 
ing surfaces. After placing the piece to be drilled in the 
jig, the leaf is closed. As the bushings are in the leaf, it is 
apparent that it must always occupy the same relative posi- 
tion to the work for the different pieces, or they will not be 
duplicates; consequently the fulcrum pin, a, must be a perfect 
fit in the hole in the leaf, and a locating pin b is provided to 
prevent any tendency of the leaf to move from the action 
of the drill when cutting. Jigs provided with such a pin 
show less tendency to wear in the joint. The leaf should not 
close down onto the work, but onto a shoulder on pin b as 
shown, there being a space between the work and the jig leaf. 

While the above is true for most work, a jig for drilling 
round pieces may be designed as shown in Fig. 23, the holding 
device being two V-shaped blocks, one located on the lower 


Fig. 20. Slab Jig of Simplest Design. 
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Fig. 21. Piece to be Drilled and Jig Used for this Work. 


portion of the jig, while the other is on the leaf, as shown. 
In the case of a jig of this pattern the work is securely held 
by binding the cylindrical piece by pressing the handles of 
the jig together. 

When jigs are to be moved around on the table of the 
drill press as is the case where several holes are to be drilled, 
legs are generally provided, as shown in Fig. 22. In order 
that the legs may not wear it is customary to harden them. 
The legs are hardened before they are placed in the jig, and 
are ground and lapped true while in the jig. As the only 
wear is on the ends, or where they come in contact with the 
drill press table, it is customary to harden only the ends 
which rest on the table. In most shops jig legs are made 
from tool steel, although a good grade of open-hearth steel 
containing sufficient carbon to insure its hardening answers 
as well for most purposes. But as few shops carry such steel 
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in stock, crucible tool steel is generally used. The ends of 
the legs should be ground true with the seating surface— 
that is, where the work rests—of the jig. To accomplish this 
a surface grinder should be used. As the operation of grind- 
ing leaves a number of projections on the surface ground, — 
and as these ridges or projections would wear away as the 
legs were moved back and forth on the drill press table, it is 
advisable to remove them by lapping on a flat lap, thus pro- 
ducing a perfectly smooth, true surface. In this way we re- 
duce the wear to the minimum. 

For certain classes of jigs the legs may be short, not more 
than 1% inch long; but for jigs of the style shown in Fig. 22, 
where the tool is held in the hand, it is necessary to make 
the legs longer to keep the fingers from coming in contact 
with the chips on the drill press table. The legs should be 
located so as to do away with any tendency of the jig to tip 
up when the work is being drilled. 

While it is necessary to observe extreme care in designing 
drill jigs to prevent any tendency of the jig to tip, and to 
have the legs ground and lapped on a true plane, it is just 
as necessary that the drill press table should be perfectly at 
right angles to the spindle, and that it should be true and flat, 
Otherwise the holes will not be at the desired angle with the 
working surface of the work. 

In shops where interchangeable work is produced, or where 
the work must in all respects be machined correctly, the con- 
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Fig. 22. Jig with Pivoted Leaf. 


dition of the various machines is closely watched, and espe- 
cially such parts of the machines as affect the accuracy of 
the finished product. Drill press tables are planed over 
when out of.true, or are lined up to insure their being at - 
right. angles to the spindles of the drill press. This may be 
done by placing a bent wire in the drill chuck, the wire being 
bent so that it will describe as large a circle as possible, and 
yet be free to swing. The end of the wire is bent so that a 
point will come in contact with the table. By loosening the 
screws holding the table, and inserting “shims,” it may be 
trued as desired. : 

Locating the Holes for Drill Bushings—When making jigs, 
the part of the work that calls for the best workmanship is 
locating the holes for drill bushings. The methods em- 
ployed differ, but should depend on the character of the 
work. Where accuracy is not essential it is the custom many 
times to take a piece of work that is right, that is, one 
where the holes are drilled near enough right, place this in 
the jig and transfer the holes into the jig. As it is neces- 
sary to leave the bushing holes in the jig considerably larger 
than the holes in the work in ordér to have sufficient stock 
around the holes in the bushing, those in the jig may be en- 
larged by means of a counterbore, the pilot of which fits 
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Fig. 23. Part of Jig with Pivoted Leaf, showing Method of Holding 
Round Work. 
nicely in the transferred holes, and with a body the size of the 
desired hole. When this method woulfi not insure desired 
accuracy, several other methods may be employed. 

If a model of the work to be done is at hand a jig, as 
shown in Fig. 22, may be made in the following way. The 
leaf is raised and the model placed in it. The jig is fastened 
to the faceplate of the lathe, the leaf still being raised. By 
means of a center indicator the jig is located so that one hole 
of the model runs true, the leaf is then closed and the hole 
is drilled through it, and then bored with a boring tool to 
the desired size. Never ream a bushing hole in a jig, or 
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any similar hole in any piece of work, where the finished 
hole must be exactly located, as a reamer is liable to run 
out somewhat, and thus affect the accuracy of the work. A 
reamer, if properly made and used, will produce a round, 
true hole, accurate as to size, and is a valuable tool for many 
purposes, and holes of a uniform size may be produced. But 
on account of the stock being uneven in texture, or on account 
of blow holes in castings, a reamer is liable to alter its 
course and so change the location of the hole. While for 
many purposes this slight alteration of location might be of 
no account, yet for work where accuracy is essential, it is out 
of the question. 

After drilling and boring the first hole the jig may be 
moved on the faceplate, and the other holes produced. It is 
obvious that in order to produce holes that will be at right 
angles to the base of the jig, the faceplate of the lathe must 
run true, and should be tested each time it is used for any 
work where accuracy must be observed. 

Where there is no model, and it is not considered advisable 
to make working models of the various parts, the location 
of the bushing holes may be obtained by laying out the vari- 
ous points on the jig. In such cases a drawing is usually 
furnished, and the dimensions on same are transferred to 
the face of the jig. If it is not necessary to have the holes 
exact as to measurements, the laying out may be done with a 
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Fig. 24. Method of Taking Vertical Measurements. 


Surface gage, the point of the needle being set to a scale. 
The scale may be clamped against an angle iron, as shown in 
Fig. 24, or an angle iron may have a groove of the width of 
the scale cut across its face at right angles to the base, as 
shown in Fig. 25. The scale should be a good fit in the 
groove, so fitted that it will stay securely at any point from 
frictional contact with the sides of the slot, or a spring may 
be located as to insure the proper tension. 

Where greater accuracy is essential the working points 
should be obtained by means of a height gage, as shown in 
Fig. 26. By means of such a tool the measurements may be 
fairly accurate, as the Vernier scale allows of readings to 
one thousandth inch. 

When the lines have been scribed at the proper locations 
they are prick punched. In order to prick punch exactly at 
the intersection of lines the operator must wear a powerful 
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Fig. 25. Angle Iron with Groove for Scale. 


eye-glass and use a carefully-pointed punch ground to an 
angle of 60 degrees. If the punch marks are made very light 
at first the exact location may be observed nicely. The 
punch marks should not be deep, as there is a liability of al- 
teration of location if the punch is struck with, heavy blows. 
After the various points have been located and punched the 
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jig may be clamped to the faceplate of the lathe and the 
bushing holes carefully drilled and bored to size. 

At times jigs are made of such size and design that it 
seems wise to core thé bushing holes. In such cases it is 
necessary, in order that we may lay out the location of the. 
centers of desired holes to press a piece of sheet steel or 
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Fig. 26. Taking Vertical Measurements by Means of Height Gage. 


Sheet brass into the cored hole, as shown in Fig. 27, and 
locate the center on this piece. When the jig has been prop- 
erly located for machining, the sheet metal may be removed 
and the hole machined to desired size. If an error of 0.001 
or 0.002 inch is not permissible the method described above 
will not answer. 

Where extreme accuracy is essential we must locate round 
pieces of steel on the face of our work.. These pieces of 
steel are called buttons and are of exact size and perfectly 
round. To do away with any possibility of their becoming 
bruised in any way they are hardened and carefully ground 
to size. The buttons are attached to the work by means of 
machine screws, as shown in Fig. 28, the holes in the buttons 
being larger than the screws used; this difference in size 
allows us to move the button until it is accurately located. 
The diameter of the buttons should be some standard size, 
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Fig. 2'7. Cored Holes with Inserted Brass Pieces for Centers. 


easily divisible by two, because, in making our computations 
we only consider the distance from the center of the button 
to its circumference, that is, the radius. 

When we start to lay out the centers for the bushing holes 
we first determine our working surface, then lay out on the 
face of the jig, by means of a surface gage, as described in a 
previous operation, the centers of the holes to be produced. 
We then drill and tap screw holes to receive the screws to be 
used in holding the buttons to the jig. When we have prick- 
punched the surface and before drilling the holes we scribe 
by means of dividers a circle of the size of the button on 
the face of the jig with the punch mark as center. This 
enables us to approximately locate the button. If the hole 
to be produced has its center 2 inches from the base a and 4 
inches from vertical side b, Fig. 29, we would locate the but- 
ton—provided it was % inch diameter—1% inches from a, 
and 3% inches from B. This can be done accurately by use 
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of a Vernier caliper, or we can lay the jig on the side b, and 
by means of a length gage, or a piece of wire filed to the 
right length, accurately determine the distance from Db to 
the button. The jig is then placed on the base a and the other 
dimension obtained in the same manner. The buttons may 
be located more easily by the use of a Vernier height gage, 
if one is at hand. 
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Fig. 28. Buttons for Locating Holes in Jigs. 

If there are to be several bushings on the face of a jig a 
button may be accurately located where each hole is to be. 
The jig may be clamped to the faceplate of the lathe so that 
one button is located to run exactly true. This is done by 
means of a lathe indicator. When the jig has been so located 
that the button runs perfectly true, the button may be re- 
moved and the hole enlarged by means of a drill so that a 
boring tool can be used to bore it to the proper diameter. 
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Fig. 29. Locating a Hole by Means of a Button. 


In some shops it is not considered advisable to locate a 
button at the desired position of each bushing hole. One 
button is located and the jig is fastened to the table of a 
milling machine having a corrected screw for each adjust- 
ment. Then, after one hole is accurately located and bored, 
it is a comparatively easy matter, by means of graduated 
dials, to obtain the other locations; however, this method 
should never be used unless the machine has all its move- 
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Fig. 30. Locating Holes in the Milling Machine. 


ments governed by “corrected” screws, as the screws ordi- 
narily sent out on milling machines are not correct as to 
pitch, and if used serious defects in measurement will result. 

Fig. 30 shows a jig clamped to an angle iron on the table 
of the milling machine. The angle iron is located exactly in 
line with the travel of.the table, and the jig fastened to it. 
The button D which has previously been accurately located 
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serves as a starting point, and the jig must be located so 
that the button is exactly in line with the spindle of the ma- 
chine. This is accomplished by moving the table until the 
sleeve A on the arbor B will just slide over the button D. 
The hole in A must be a nice sliding fit on the arbor B and 
also on the button D. In order to insure accuracy, the arbor 
B must be turned to size in the spindle just as it is to be 
used, or, if a portable grinder is at hand the arbor may be 
fitted to the spindle hole or to the collet, as the case may be, 
the portion which receives the sleeve A may be left a trifle 
large and ground to size in place in the machine. The port- 
able grinder is located on the table of the machine. 


Ke 
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Fig. 31. Straight-fluted Drill for Jig Work. 
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Fig. 32. Inserted Cutter Boring Tool. 


After the jig has been accurately located so that the button 
D allows the sleeve A to slide over it, the arbor B may be 
removed from the spindle, and a drill be employed to in- 
crease the size of the tapped screw hole that received the 
screw used in fastening the button, Best results follow if a 
straight-fluted drill, as shown in Fig. 31, is used. The drill 
should not project from the chuck or collet any further than 
necessary, thus insuring the greatest rigidity possible. After 
drilling, a boring tool of the form shown in Fig. 82 may be 
substituted for the drill and the hole bored to size. The 
machine may now be moved to position for the next bushing 
hole by observing the dimensions given. .-The operator should 
bear in mind that the screw used in getting the spacings must 
be turned in the same direction at all times, otherwise the 
backlash will render accuracy out of the question. 

While the foregoing relates to plain jigs the same principles 
apply to those of more complicated design. 

* * * 


How many readers of MAcHINERY have ever noticed that a 
boiler plate sheet when formed into the shape of a boiler 
shell does not bend on its center line or nominal neutral axis? 
A boilermaker always takes the measure of the straight sheet 
for a certain outside girth, and makes little or no allowance 
for change of length due to bending. When a sheet is in the 
bending rolls it may be noted that practically all the scale 
cracks loose from the interior of the shell and very little 
drops off from the exterior. The fact that there is little or 
no change in length of the outside fibers indicates that the 
inner fibers are compressed and that the sheet as a whole 
is thickened slightly, and this is what actually takes 
place. It is somewhat difficult to understand why this 
peculiar action takes place until it is remembered that 
bending a bar of, say, approximately square section, nar- 
rows its exterior width and thickens the interior width 
inasmuch as it then bends on its: neutral axis or center 
line, but the great width of the boiler sheet as compared with 
its thickness precludes the possibility of the sheet narrowing 
throughout its width in order to compensate for the stretching 
exterior fibers, the consequence being that the sheet does not 
change its cross section materially in shape beyond thicken- 
ing it a slight amount as just indicated. Hence the exterior 
fibers are not changed in length, but the inner ones are short- 
ened. 

* * * 

The great gulf that often exists between the theorist and 
the practical man is very well illustrated by an incident men- 
tioned in the Valve World. It says that Lord Kelvin, the 
famous English scientist, once paid a visit to the schoolship 
for navigation officers at Portsmouth, England. On board 
there were several mechanical appliances of his own inven- 
tion, but the workings had to be explained to him. ‘He under- 
stood the theoretical principles of the mechanism, but had 
never seen them applied at work before and could not readily 
comprehend them when embodied in metal. 
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ITEMS OF MECHANICAL INTEREST. 


A WRENCH FOR CONFINED SPACES. 

The device shown in the cut will enable a workman to 
turn a nut or tap screw at the extreme end of a radial pocket 
of great length and small dimensions. It may be made, as 
shown, either as a ratchet wrench or as a solid jaw wrench, 
the part that engages the head of the nut in either case being 
rotated through a short are of action by the two links, which 
are operated by the bell crank and handle at the outer end. 
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A Wrench for’Confined Spaces. 


This bell crank and its attached handle may be given either 
of two positions, as shown in the cut; the full lines indicate 
a position at right angles to the vibrating links, while the 
dotted lines show an alternative arrangement obtained by 
shifting one of the pivot pins. The choice of these two posi- 
tions is determined by the amount of room available for swing- 
ing the handle. The idea has been patented in England and 
_ Germany. y 


SEPARATOR FOR WATER IN COMPRESSED AIR. 

As is well-known, atmospheric air contains a certain amount 
of water and its capacity for water increases with the tem- 
perature of the air. When compressed, this water is carried 
with the air through the pipes to places where the air is to 
be used, and as the air is often cooled off to a great extent 
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Separator for Water in Compressed Air. 


during its passage through long pipe lines the water has a 
tendency to condense in a greater or less degree. When used 
in manufacturing establishments, for auto-pneumatic machin- 
ery, as has of late become more and more common, the con- 
densed water following the air often causes troubles. When 
_ the machines are shut down the water is collecting and will 
cause rusting of the parts with consequent difficulty of start- 
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ing the machine and making the pistons and valves move 
freely. To overcome the troubles thus met with, and in order 
to separate the condensed water from the air, a simple ar- 
rangement may be adopted. A cast iron receiver in the form 
ofa cylinder, as shown in the cut, and provided with a cover, 
is nearly filled with oil, and air is caused to pass through the 
oil before passing into the machine. The condensed water 
will then stay with the oil, while the air will proceed through 
a filter, a shown in the cut at A. As the specific gravity of 
water is greater than that of oil, the water will evidently 
collect at the bottom of the receiver and can be let out when- 
ever a sufficient amount is collected. In the cut the outlet 
for the water is shown at B, the main air supply at 0, the 
pipe for the oil supply at D, and the outlet of the air to the 
machines at H. The oil is of course replaced only when the 
volume is diminished to a considerable degree owing to some 
particles of oil escaping at the time when the water is let out. 
An ordinary water gage, as indicated at F may be used to 
indicate the height of the oil or the amount of oil and water 
in the receiver. The felt filter is held in place between two 
sheets of fine wire netting which are fastened in small re 
cesses, one to the cover and one to the receiver itself. 

There may be a question about whether the oil plays any 
important role in the separation of the condensed water from 
the air, inasmuch as it is very likely that if the air containing 
condensed particles of water were simply discharged into the 
large receiver, the water would probably collect just the same, 
Where the writer has seen this receiver used it is always 
used with oil, but it would be of interest if experiments could 
be made to ascertain whether the oil is an essential part or 
not. 

THE “GLYCO” SKELETON LINING FOR BEARINGS. 

The accompanying cut shows an unusual and interesting 
way of securing the babbitt to a cast iron bearing. A tinned 
sheet iron lining is perforated and screwed onto the cast iron 
body of the bearing. The screws are provided with wood 
screw heads, and the holes in the cast iron body are counter- 
sunk so that the screws can bend the thin sheet metal down- 
ward around the head, and wedge it in between the head and 
the cast iron, thus holding the lining in place very securely. 
The babbitt is then poured on the tinned lining and fuses with 
it to a solid mass. The babbitt also fills all the small perfor- 
ations and in doing so not only gets a very firm support on 
the cast iron below the lining, but will be still more firmly 
held in place than by the fusion of the metals alone, some- 
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what in a similar way as plaster is secured to the walls of a 
building. The advantages which are claimed for this way of 
making a bearing, which has its origin in Germany, are that 
the babbitt is held in place even more securely than if the 
cast iron body of the bearing were provided with dove-tail 
slots; the babbitt lining of the bearing can be thinner on ac- 
count of the uniform way in which it is held to the body; the 
cast iron body itself can be made thinner, not being pro- 
vided with grooves of any kind which impair its strength. 
This, of course, would decrease the cost of castings in cases 
of production on a large scale. The linings themselves can 
be produced very cheaply if made in quantities. They are 
known as the Glyco skeleton linings for bearings, and are 
manufactured by the Glyco Metall Gesellschaft, G. m. b. H., 
Wiesbaden, Germany. 
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The Pennsylvania Railroad Co. ordered a 10 per cent in- 
crease of wages to its 110,000 employees to take effect De- 
cember 1, 1906. The increase applies to all employees re- 
ceiving less than $200 per month. Other railroads are in- 
creasing wages generally and it certainly seems necessary 
when it is considered that rent, food, clothing, and all the 
other necessities of life have probably increased considerably 
more than 10 per cent in cost within the past few years. 

* * * 
THH EFFECT OF WATERPOWER ON THE 
ELECTRIFICATION OF RAILROADS. 


‘While electrification of railroads has been considered in 
many cases a matter of too great an expense to be seriously 
contemplated for the great trunk lines of the country on 
account of the cost of keeping the large power plants in op- 
eration, there are ample possibilities for the electrification 
of railroads in such countries where there is an abundance 
of water power. The Scandinavian Peninsula, as is well 
known, is in this respect better provided than any other 
country in the world, Switzerland excepted, and the people 
of Sweden have for this reason been contemplating for some 
time the electrification of the main trunk lines of the gov- 
ernment railroads. It. is intended, if possible, to eliminate 
steam motive power entirely, or at least to eliminate it for 
passenger service. As the state owns a large number of 
water falls and exerts a large control over the remaining 
ones, working upon the principle that these falls are natural 
gifts which belong only to the nation as a whole, the electri- 
fication can be carried out with far less expense than would 
otherwise be the case. Some of the private railroads have 
already contracted for electrical equipment and installation 


of electric traction. 
* * * 


THE HRA OF HEAVY LOCOMOTIVES. 

The announcement that the Erie R. R. has ordered three 
very heavy Mallet type articulated locomotives weighing 
something over 200 tons and having a tractive power of 98,000 
pounds, arouses further interest in heavy freight locomotives 
of this type. These machines will have sixteen driving 
wheels, eight in each group, and the entire weight will be car- 
ried on the driving wheels, as it should be in locomotives of this 
type. They will be able to pull a train of 225 loaded freight 
ears (whatever that means) on a level track and will be used 
on the heavy grades of the Erie so as to permit of handling 
2,000-ton trains between Jersey City and Salamanca without 
breaking up. 

It is with much hesitation that we differ from the judgment 
of practical railroad men who are carrying the idea of large 
locomotives and heavy trains to the extreme, but there is 
certainly room for argument in favor of moving all freight at 
uniform speed irrespective of its character. It is, of course, 
easy to figure out that the larger the train, and the heavier the 
locomotive (or rather the greater its tractive power), the 
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cheaper will be the cost of freight movement, but this idea 
may be carried to an absurdity. The function of a railroad 
is not only to transport freight but to do it with some degree 
of rapidity. Already the country is crying out against the 
slow movement of freight, especially the smaller shipments, 
What we need most now is acceleration of freight movement 
rather than of the slow movement of a great bulk in enor- 
mous single-train units. The putting into commission of ex- 
tremely heavy locomotives of this type must necessarily mean 
greatly increased stresses on the roadbed and bridges, for 
while it is possible that the distribution of weight can be so 
effected as to keep within the present wheel loads of the ordi- 
nary heavy locomotive type, it is not possible to avoid dan- 
gerous concentration of weight within a locomotive length. 
So unless the use of these large locomotives means freight 
acceleration as well as economical movement we shall be 
doubtful as to whether their extended use will be to the best 
interests of railways and their patrons. 
* * * 


CAUSE OF WRECKS ON CURVES. 

The several accidents to high-speed trains on curves within 
the past year, notably the wreck on the London & Southwest- 
ern Railway at Salisbury, England, lead to the consideration 
of their cause and possible remedy. The first reason given is 
always high speed—but the curves are usually banked to coun- 
teract this and we are bound to consider the guiding of the 
engine itself by the trucks as this is supposed to be their 
special function. 

Much has been said against the use of the pony truck for 
high-speed work, but it will be noticed that the most accidents 
have happened when there was a full truck under the front 
end. But this proved nothing for either truck as the fault 
or credit is due to conditions outside of the truck itself. 

Old runners on the Lackawanna will remember how the old 
“original camels” had a way of going off a curve when running 
down hill as into the Scranton yard, and there was a reason. 
The drawbar between engine and tender was very low, under 
the ash-pan. The engine did much of the braking in those 
days and the cars would sometimes come bumping down 
against it. The drawbar was below the axle and the tendency 
was to raise the truck from the track which often happened © 
until the drawbar connections were changed by Mr. Watts 
Cooke. 

Now conditions are reversed. The train does most of the 
braking and holds the engine back—and in many cases the 
coupling between engines and tender is above the axle. When 
the conductor at Salisbury decided that the engine was run- 
ning too fast and applied the emergency, the train suddenly 
dragged back the engine, lifted the trucks from the rail | 
enough to prevent their guiding—and the rest we know. In 
a similar case that we know of the truck wheels were lifted 
so high they never marked the ties as they shot across and 
off at the curve—immediately after the engineer applied his 
brake rather heavily. ; 

This is not a matter of theory but simply a case of lever- 
ages. HEiven suppose the coupling is below the center of axles, 
we often find the drawbar lower at the tender than on the 
engine. This affects it in the same way by bearing down at 
the back end. . But leaving the braking out of the question, 
suppose the rear driving spring of a ten-wheel or Atlantic 
engine gives out, or the spring hanger breaks and the ten- 
dency is to reduce the weight on front truck. The same effect 
may be produced by the front driving-box sticking in the jaws, 
for the up-and-down-motion of the back drivers would tend 
to bring about the same conditions. 

The remedy seems to be to so design a locomotive that, 
under no conditions, there can be less weight on the guiding 
wheels than will always keep them on the rails even on the 
worst curves. 

The pony truck gives very little trouble if properly made 
because it is equalized with the drivers. In a ten-wheel 
or Atlantic type engine the easiest solution would seem to be 
to equalize the truck with the drivers so that it might always 
bear its share of the load. Unless a locomotive will tip for- 
ward when jacked up under the front driving axle, and none 
but an eight-wheeler will do this, the truck should be equal- 
ized with the front drivers if not with all. ky ESC: 
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THE COST ACCOUNT AND THE DRAWING 
ROOM. 


There are probably very few draftsmen who have not, at 
some time or other, experienced that cooling effect on their 
enthusiasm which follows when the superintendent or the 
manager, after having looked over a new design, in one’s own 
estimation particularly ingenious, pronounces it as “all right 
but too expensive to build.” 

It is evident that the superintendent thinks that the drafts- 
man has no idea of the cost of building the devices he designs. 
This may be true to a certain extent, but if a critical view 
is taken of the question, the draftsman is perhaps the one 
least to blame for this unfortunate condition. 

The cost department in most of our large establishments 
is conducted, one might Say, On a purely confidential basis. 
The cost of the tools or devices made, the cost of the manu- 
factured product, and the margin of profit is considered as a 
secret not concerning anybody but the higher officials of the 
concern. While this may be a perfectly proper attitude from 
a certain point of view, it places the men who are supposed to 
design the new devices by which the production is to be in- 
creased, and the cost decreased, in a very difficult and undesir- 
able position. : 

The designer or draftsman who is called upon to perfect the 
method for doing a certain operation will evidently try to 
devise a scheme as nearly perfect as his ability permits. The 
device or the machine which is the result of his work may be 
a very costly one, but it may cut down-the cost of produc- 
tion so materially as to be a cheap improvement when used 
for a sufficiently long time. However, it may be that the 
device is to be used for the manufacture of a certain article 
which is not sold in any great quantities, nor at any consider- 
able margin of profit. In such a case, the new proposition 
may be one extremely costly. But the draftsman cannot be 
expected to judge as to the relative cost of the design, unless 
he is permitted to inform himself upon the questions deter- 
mining the advisability of going into great expenses. This 
is, however, in many cases denied him, and when he is suf- 
ficiently interested in the success of the work assigned to 
him to try to find out for himself, it is not unusual that he 
is made to understand that the business of the cost depart- 
ment is not within his territory. 

The result, of course, is that the designer puts his best 
efforts in perfecting a device whicly is afterward to be pro- 
nounced as too expensive. It is, however, poor policy to deter- 
mine upon the cost of a device after it is designed. It would 
be far better if the designer, before starting to put his ideas 
on paper, were given the opportunity to form a clear concep- 
tion of the commercial results to be accomplished. This can 
be done only by permitting him to find out to what expense 
he may consistently go in his design, and this expense depends 
primarily upon all the little facts of present cost and margin 
of profit and the amount sold of the article produced. 

By opening the way to such information to the designer, a 
great amount of uselessly spent energy could be used for bet- 
ter purposes. Knowing that the saving on a certain operation 
in the shop could be but a trifle, no matter how perfect the 
tools used might be, no time would be wasted on the invention 
of costly machines for the performance of such an operation. 
But on the other hand, in a case where the saving would be 
very considerable, and the production of the article so great 
that a very expensive device would be warranted, provided it 
were efficient, in such a case the designer would know that 
here was an opportunity for him to let the whole of his 
ingenuity come to the front. He would not feel deterred 
from doing his best, fearing that he would turn out some- 
thing “too expensive.” 

While it would be indicative of poor business judgment to 
advocate that the accounts of the cost department should be 
open to whosoever wished to pry into its secrets, it may not 
be an uncalled for suggestion to point out that better results 
could in many cases be obtained, if such men, upon whom the 
development of the paying qualities of the shop largely de- 
pend, were not denied such information as would materially 
help them to satisfactorily solve the problems of decreasing 
the cost of production. 
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THE SECOND-CLASS POSTAL RATE AGITATION. 


The present agitation by the United States post-office offi- 
cials to increase the second-class postage rate which now ap- 
plies to periodicals has brought forth a remarkable proposal 
from Mr. W. D. Boyce of Chicago. It cannot be supposed 
that the proposal is made with the expectation of its being 
accepted, and-it must, therefore, be regarded largely in the 
nature of a gigantic “bluff,” but nevertheless it is of interest, 
especially at this time, when the second-class rate is being so 
warmly discussed. Mr. Boyce proposes that the United States 
government turn the post-office business over to a $50,000,000 
private corporation under full government regulation. In 
return he promises to reduce all postal rates one-half; to 
establish rural postal express; to pay full rental into the gov- 
ernment treasury for all post-office quarters; to charge the 
government regular rates for its postal business; and to turn 
over to the government all profits above 7 per cent of capital 
invested. Mr. Boyce is a Chicago publisher and supposedly 
has intimate knowledge of the conditions of post-office work- 
ing and of the enormous business due to second-class mail 
matter. 

To effect this undertaking he would, in the first place, cut 
out all sinecures, which means that the political postmaster 
who draws a big salary and pays a deputy for attending to 
his work would get short shrift. The most important feature 
of the plan outlined, however, is putting the business on an 
equitable basis as to railway transportation. The business 
would first of all be put in charge of a railroad traffic man- 
ager, and some of the large juicy plums now going to certain 
railways for transportation for postal matter would be cut 
off. He estimates that the expenditure for railroad haulage 
could be cut down from $50,000,000 annually to about one- 
half that sum. It is also pointed out that one reason for the 
present inefficiency of postal management is that nine differ- 
ent postmaster-generals have occupied the position during 
twenty years. This of course is in keeping with our absurd 
system of political rotation in office, which formerly obtained 
in all grades of government employ, but it is not in keeping 
with good business methods. We can scarcely conceive of any 
successful business man who would change his general man- 
ager on an average of once in two years. A business that 
could succeed in spite of such adverse conditions must be 
something of the nature of a natural monopoly or one in 
which the management cut very little figure. 

Most opponents of an increase of rate on second-class mat- 
ter recognize the presumable fact that under present condi- 
tions the carrying of this class is done at a loss, but to offset 
this there is .no question but that the carrying of second class 
matter is responsible for an enormous number of letters in 
direct response to advertising or other features incident to 
the business of a publication. All letters, of course, are sub- 
ject to the first-class rate and this is highly profitable. It is a 
moot question whether the government would not lose largely 
by extinguishing a large quantity of second-class publications 
(as would undoubtedly result with a large increase in postal 
rate), because of the loss of first-class postal matter. 

The present agitation may happily result in the reorganiza- 
tion of our postal system.on sound economic principles and 
the elimination of useless expense and leaks which now no 
doubt are fully aS much responsible for the present enormous 
annual deficit of something like $7,000,000 or $8,000,000 year- 
ly as the so-called second-class privilege which is extended to 


publishers only. 
* * * 


A man, like a battleship, is supported by his own displace- 
ment; and, if he is to hold his own in the battle of life, 
with freeboard enough for winter weather, he must have a 
high box coefficient. His only foundation on the sea of life 
is his power of displacement. A man, when launched into the 
world, finds no empty place made ready to receive him. No 
one scoops out a hole in the water to receive the ship; when 
launched she must displace her weight of the element into 
which she plunges. So a man displaces his weight of what- 
ever element is opposed to him.—Hztract from paper, “The 
Man and the Ship,” read by Mr. George W. Dickie before the 
Technical Society of the Pacific Coast, March 3, 1905. 
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ENGINEERING REVIEW. 


CURRENT EVENTS, TECHNICAL AND MECHANICAL—LEADING ARTICLES OF THE MONTH. 


It is stated in the Times Engineering Supplement that de- 
posits of vanadium have been found in Peru. A syndicate of 
Pittsburg capitalists is reported to have obtained a concession 
from the Peruvian government for working the deposits. 


According to the Practical Engineer the best efficiency in 
turbines is obtained by using Francis turbines for heads not 
considerably exceeding 300 feet, and Pelton wheels for heads 
between 175 and 1,600 feet. 


An indication of what may become the common attitude 
of large cities as to steam locomotives is that of the District 
of Columbia. The commissioners of the district have an- 
nounced that when the new Union Station is completed no 
steam locomotives will be allowed on any of the railroads 
within the city limits. All locomotives drawing trains must, 
therefore, be electric, compressed air, or some type in which 
there is no obnoxious combustion of fuel. 


Last November the new Japanese battleship Satsuma was 
successfully launched from the Yokosuka Doekyard. This ves- 
sel, which is the only one afloat comparable with the English 
Dreadnaught has been designed and constructed exclusively by 
Japanese engineers. The armorplate, as well as the guns, have 
been produced in Japan, and in fact the Japanese have demon- 
strated to the world that they have become entirely indepen- 
dent of the Western hemisphere even in the field of highly spe- 
cialized engineering. The vessel has a displacement of 19,200 
tons. 


In the operation of air compressors the best results are ob- 
tained, it is said, when the areas of the suction and discharge 
valves are equal and of such proportions that the velocity 
of the air does not exceed 5,500 feet per minute. On a com- 
pressor run with a piston speed of 550 feet per minute, this 
requires a valve area equal to 10 per cent of the piston area. 
The practice of making suction valve areas larger than those 
of the discharge valves is not advised as, while the incoming 
air is of greater volume, the discharge valves remain open for 
a very small proportion of the stroke-—Hngineering Record. 


The McKeesport plant of the National Tube Co. are now 
making and shipping pipe in 40-foot lengths. The use of long 
pipe is desirable, of course, on account of reducing the num- 
ber of joints and the liability of leakage; the less number of 
joints also materially reduces the labor of installation. For 
these reasons the long lengths of pipes are being used in ex- 
tensive pipe installations such as refrigerator plants, pneu- 
matic and hydraulic pipe lines, etc. The 40-foot pipe is made 
in 1 to 3-inch sizes, standard and extra strength, but as yet 
no galvanized pipe of this length is made. 


In an address on large gas engines at the Engineering and 
Machinery Exhibition at London, Mr. H. A. Humphrey stated 
that under favorable working conditions a large gas engine 


may develop a horsepower hour for 0.8 pound of coal, while a’ 


steam engine would require two pounds to develop the same 
power. He also said that he had information to the effect that 
the use of gas engines in rolling mills had reduced the cost 
of the finished product about $3.00 to $4.50 per ton. The large 
gas engine has had great success on the European Continent 
where coal is more expensive than in England and the United 
States. 


According to Chambers’ Journal the Niagara Electro Chem- 
ical Co. has recently introduced a new product named oxone. 
This is made from a specially prepared form of sodium perox- 
ide. Its value lies in its power of giving out free oxygen in 
the presence of carbonic acid gas and water. By this means 
air in confined spaces may be kept furnished and supplied with 
oxygen for breathing purposes for an indefinite period pro- 
vided, of course, that the carbon dioxide is absorbed in the 


process. This product promises to be of great service in 
mining, as miners equipped with oxone will be able to go into 
drives or slopes without the present evil effects. It also should 
be greatly serviceable in submarine boats. 


Tests made (in 1904, continuing to 1906) by Messrs. Howe 
and Harrington at the Worcester Polytechnic Institute, to 
determine the specific heat of fire-brick gave, as might’ be ex- 
pected, varying specific heats in the temperature range 0 to- 
1,100 degrees C. (32 to 2,012 degrees F.) From 0 to 100 de- 
grees C. (32 to 212 degrees F.) the specific heat was 0.221; 
from 500 to 600 degrees C. (932 to 1,112 degrees F) it was 
0.251; and from 1,000 to 1,100 degrees C. (1,832 to 2,012 de- 
grees F.) 0.281. Only one kind of fire-brick was tested, but it 
is not thought probable that other kinds will differ widely in’ 
their specific heats. The precise determination of the specific 
heat of fire-brick is of value in figuring the heat absorptive 
value of boiler settings, etc. } 


The cohesion and tenacity of concrete structures has been 
amply demonstrated in a case of a building 0. reinforced con- 
crete in Tunis, Africa. The building itself is five stories high 
and is constructed entirely of reinforced concrete. When near- 
ly completed the foundation on one side settled to: such an ex- 
tent that the building slowly sunk on this side until the walls 
formed an angle of 25 degrees with the vertical line. By exca- 
vating the foundation and counterloading the floors on the op- 
posite side of the building it was restored to a level position 
without any injury whatever to the structure itself. The 
possibility of doing this proves the presence of qualities of 
enormous endurance in buildings of reinforced concrete, pre-° 
senting as they do a single solid structural unit. 


We have of late referred several times to the possibilities 
for windmills, but have not called attention to the fact that 
there are at present windmills designed in rather large units. 


According to Power, one mill developing 50 horsepower was 


erected as an experiment in Golden Gate Park, San Francisco, 
for pumping water. This windmill fulfilled all expectations 
so well and proved so economical that another is being built. 
It is claimed that several thousand dollars per year are 
saved by this windmill, comparing the expense with that of 
other motive power. Apart from the pumping machinery, 
such a mill can be built for less than $1,500. In Holland 
windmills 50 feet in diameter and developing from 40 to 60 
horsepower in good wind are not unusual, and are used not 
only for pumping purposes but for driving grist-mills, saw- 
mills, and many other kinds of small industrial plants. 


The following empirical rules are suggested by Mr. Dugald 
Clerk for approximating the power of gas engines. For en- 
gines not exceeding 12 H. P.: 


D? X N 
Pass 
2 
and for engines exceeding 12 H. P.: 
Dx NN, 
he — 
2.4 


in which 

D= diameter of cylinders, in inches. 

N=number of cylinders. 

These formulas are based on the assumption that an aver- 
age of about 70 pounds mean effective pressure and a piston 
speed of 800 feet apply to engines not exceeding 12 H. P.; and 
70 pounds mean effective pressure and 1,000 feet to engines 
exceeding 12 H. P. 


The longest concrete arch yet undertaken anywhere is that 
of the main span of the Walnut Lane bridge in Philadelphia. 
Not only is it the largest of its class, but it has the third 
place in the list of long-span arches of all classes of masonry, 
so that the structure must be regarded as one of the most 
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interesting engineering undertakings of to-day. The longest 
masonry bridge in the world is the structure at Plauen, Sax- 
ony; it has a clear span of 295.2 feet. The second place is 
held by the bridge over the Petrusse River in Luxemburg; 
it has a span of 275.5 feet and a rise of 101.8 feet. The 
third place is held by the Walnut Lane span of 233 feet. The 
fourth place is occupied by the Gruenwald bridge over the 
Isar River at Munich, which has a reinforced concrete span 
of 230 feet and a rise of 42 feet. The famous Cabin John 
bridge near Washington has now dropped back to fifth place. 
It is not at all improbable, however, that this list will see 
some important additions before many years have elapsed, 
for the construction of longspan reinforced concrete arches 
has not yet begun. The 230 feet of the Gruenwald bridge, 
the longest concrete structure with metal reinforcement, is 
of insignificant length when» measured by the possibilities 
afforded by new methods of design.—Hngineering Record, 


An interesting comparison between steam turbines and _re- 
ciprocating engines in regard to their dimensions and the 
space occupied is given in the International Marine Hngineer- 
ing. ‘The comparison is made between the cruiser Salem, 
fitted with steam turbines, and the battleship Vermont, fitted 
with triple expansion reciprocating engines. The comparison 
is direct, inasmuch as the requirements are for about 8,000 
horsepower in each case. The dimensions, as given, are as 


follows: 

Turbine. Engine. 
Length over all........ 16 ft. 2% ins. 33 ft. 61% ins. 
Width over all........ 18 ft. 6 ins. 11 ft. 3 ins. 
Heizhtvover allis...:... 12 ft. 6 ins. 21 ft. 9 ins. 
LOOT SPACE... as os... 219 sq. feet. 377 sq. feet. 
PAO AECAl aie aisle cr. oar 169 sq. feet. 245 sq. feet. 
Side area, or target....203 sq. feet. 730 sq. feet. 
Over all volume........ 2,735 cu. feet 8,200 cu. feet. 


In the above tables the areas and volumes are figured out 
from the gross dimensions in each case, and are, therefore, 
strictly comparable. 
feet 7 inches, while the crankshaft of the engine is 31 feet 
1 inch. The length from center to center of main bearings of 
the turbine is 18 feet 6 inches, corresponding to 25 feet 8% 
inches from center to center of main bearings of the engine. 
The length over the stuffing boxes of the turbine is 14 feet 5%4 
inches. The length over all of the cylinders of the engine is 32 
feet 9inches. In the table the figures for the turbine are based 
on the over-all dimensions of the casing. 


LEAKAGE IN COMPRESSED AIR PLANTS. 

Some statements in Compressed Air in regard to the cost 
of leakage in compressed air plants are well worth considera- 
tion. Few people realize that leakage plays an important 
part in the efficient operation of a compressed air plant. 
Many concerns will go to great expense in installing high 
class air compressors with compound steam cylinders and 
two stage air cylinders, but when it comes to installing the 
pipe line the utmost carelessness is displayed, the same fit- 
tings being used that would apply to a steam line without the 
fact being taken into consideration that steam and air are 
two very different mediums. The heat of the steam tends, of 
its own accord, to keep joints tight which, if cold, would leak 
considerably. In manufacturing establishments, particularly, 
with a compressed air plant with a capacity of, say, about 500 
cubic feet per minute, where the air plant is of a more inci- 
dental character than in the case of a central air power plant, 
the percentage of leakage is usually very high owing to the 
fact that less pains are taken in the installation of machinery 
and piping in smaller and cheaper plants than is the case 
with the larger and more expensive ones. 
Most manufacturing establishments require a more com- 
plicated distribution of the compressed air and the installa- 
tion of more valves, bends and outlets is needed. It is fair 
to consider the leakage as being 2 per cent in a manufactur- 
ing plant. The compressor will very likely be a single stage 
one and the horsepower required to compress the leakage of 
10 cubic feet per minute to 100 pounds pressure will be 
0.207 X 10= 2.07. At 2 cents per horsepower per hour this 
leakage would cost 41.4 cents per ten hour day, or $124.20 
per year. 
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The turbine shaft over all measures 23 — 


Furthermore, : 
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THREE-SPINDLE DRILL HEAD. 

Very often when three holes are required to be drilled in a 
line, they are spaced equidistant. In such a case a simpler 
arrangement than that of the ordinary multispindle drill for 
drilling all the holes at once can be devised. Such an ar- 
rangement is shown in The Practical Engineer, issue of No- 
vember 16. 

The sectional elevation and plan of the device show the 
general arrangement. The bushing b is mounted on the spin- 
dle sleeve of a drilling machine, and is held in position by 
means of a bolt tightened against the rack. On this bushing 
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Three-spindle Drill Head 


the housing @ is secured in such a manner that it cari be 
turned round, and thus the drills adjusted to suit the work. 
The housing a can be firmly clamped on the bushing 6 in any 
desired position. 

The driving of both adjustable spindles c is effected through 
the intermediate pinions f, meshing into the toothed chuck h, 
which is inserted in the lower end of the spindle 7, The spin- 
dles c, with their bearings d, engage with the bolts g, and 
can be swung round these and thus be quickly and accurately 
adjusted, and be fixed in position by nuts n to the required 
pitch of holes by means of dials attached to the housing. 


TIN LEAD ALLOYS AS SOLDERS. 
The lowa Engineer, September, 1906. 


The properties of tin lead alloys used as solders have not 
been very extensively investigated, although their use is 
universal. For this reason experiments were made at the 
Iowa State College in order to ascertain which would be the 
most preferable method of making soldered joints, as well as 
their tensile strength. As to the methods of making soldered 
joints it was found that: any pressure whatever upon the 
solder at the moment of setting greatly reduced the strength 
of the joint. When making a soldered joint, therefore, the 
upper piece should be supported above the lower’ one, the 
solder be fused by means of two blow torches and the pieces 
brought together with very gentle pressure. This method dif- 
fers from the most common one or that of “sweating.” In 
regard to the strength of soldered joints, it was found that 
the time element made a decided difference in the tests, and 
could not be eliminated. For instance, a decrease of 5 seconds 
in the total time of testing increased the strength 4,000 or 
5,000 pounds per square inch, the total time of testing being 


from 20 to 25 seconds. The maximum strength obtained under 
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any circumstances was 25,900 pounds per square inch with a 
joint on copper with solder containing 60 per cent tin. The 
total time of this test was 20 seconds. As to the influence of 
the amount of tin in the solder the tests showed that the 
maximum strength increases with a percentage of tin, but if 
the time element is considered, the average strength increases 
only up to 60 per cent of tin and then decreases. For this 
reason 60 per cent of tin in the solder must be considered as 
most suitable for general work, but for work requiring little 
’ mechanical strength, such as “sealing,” a lower percentage of 
tin might be used. 


GRADUAL APPLICATION CLUTCH. 

Attention is called by Engineering to a gradual application 
clutch, known as the Michel grip clutch, designed by a 
French engineer. 

On the end of the shaft H is keyed a flange, to which is 
bolted a cylindrical casing, forming the exterior of the 
clutch. The sliding portion of the clutch keyed to the shaft F 
consists of a male cone, marked 2 in the cut, eccentric to the 
line of the shafts, and having a portion of one side cut away. 
In the interior of the cone is a curved plate-spring with the 
ends projecting through the opening, and constrained by two 
fixed stops just inside the cone. On the back of the cone, 
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TRADE SCHOOLS IN SWEDEN. 

At the same time as the question regarding efficient trade 
schools is coming to the front in this country it has received 
a great deal of attention everywhere in Europe. According 
to Teknisk Tidskrift the city council of Stockholm, Sweden, is 
contemplating a system of completely organized trade educa- 
tion, the main features of which may be of interest wherever 
this question is considered. 

The school contemplated for the mechanical trade would re- 
quire the pupils to attend all the six days in the week for 
four years, the total number of hours per week being 50 for 
the two first and 54 for the two last years in the course. The 
practical work in special shops provided would occupy 32 
hours during the two first years and 42 hours a week during 
the two last years. The remaining hours would be given up 
to studies on subjects connected with the trade. These sub- 
jects would be free hand and mechanical drawing, fundamental 
mathematics and the elements of mechanics, calculations of 
areas and weights, the first principles of machine design and 
subjects of general nature connected with mechanical work. 
The requirements for entering these trade schools are to be 
a complete grammar school course. For persons that have 
already entered in industrial work a course will be provided 
where attendance will be expected only one day a week. In 
this course the subjects will 
be exclusively theoretical, 
since the pupils will get a 
practical training during the 
five days in the week during 
which they engage in the 
trade. It must, of course, be 
expected that employers will 
realize the necessity, as well 
as the advantage to them- 
selves, of this trade education 
so that there will be no diffi- 
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Michel Gradual Application Clutch. 


opposite the opening, is riveted a bracket, carrying two pins, 
marked 38, and surrounding each pin is a buffer, fastened to 
it by a taper pin. In the space on each side of the cone, be- 
tween it and the casing, is a curved tapered shoe. These 
shoes carry buffers at their larger ends, opposite the cone- 
buffers just mentioned, and round collars, surrounding pins 
at the smaller ends of the shoes, act also as buffers against 
the ends of the plate spring. Pins with grooved collars at 
each end are fastened through the centers of the shoes, two 
through one shoe and one through the other. These are 
shown in side elevation and dotted in the section AB. A 
spring-ring passes round the grooves in the collars, and holds 
the shoes against the cone. 

The action-of the clutch is as follows: When the disengag- 
ing lever is relieved, the helical springs, shown in section 
CD force the cone home against the inner faces of the shoes, 
and the latter are pushed outward in contact with the cas- 
ing. If the casing is revolving in the direction of the arrow; 
as soon as the shoes come in contact with it, the upper one 
tends to be drawn into a narrower portion of the annular 
space against the action of the plate spring. It is thus tight- 
ened between the cone and the casing until there is sufficient 
friction to transmit the drive. The lower shoe, on the con- 
trary, is loosened and pushed back against the cone buffer, 
so that it takes no part in the transmission of power. It is 
clear that if the revolution of the casing were in the other 
direction, the drive would be equally efficient, the lower shoe 
then transmitting the power. 


culties in regard to setting 
apart one day for educational 
purposes. Should difficulties 
arise it is likely that the gov- 
ernment. will duly assert its 
influence in behalf of the 
young men looking for more 
complete education in the 
trade. The shops are to be 
equipped as modern and com- 
plete as possible. Only men 
of practical ability who have 
been a long time actually en- 
gaged in industrial pursuits will be engaged as instructors. 
This will insure that the schools will give instruction of an 
equally up-to-date nature as what could be obtained from 
actual experience in manufacturing establishments. The cost 
for establishing schools for the various trades is estimated to 
be about $350,000 and the yearly maintenance to about $35,000. 
The city authorities as well as the national government of the 
country will provide the means necessary. When in complete 
condition the schools will probably provide for about 500 
students attending the daily courses and 1,200 additional at- 
tending the courses where instruction is given only one day 
a week. In order to insure earnestness of purpose of the 
students who enroll and add to their desire to follow up this 
purpose a fee of about $5.00 per year will be charged. This 
is not so much for the purpose of providing any income to 
the schools as to inculcate the idea of the value of the in- 
struction, inasmuch as things that can be had for nothing as 
a rule are valued less than those for which a payment is re- 
quired, even if this payment is only nominal. 
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THE DRILLING OF DEEP HOLES. 

The Zeitschrift fiir Werkzeugmaschinen und Werkzeuge 
gives an account of the drilling and boring of a hole 4% 
inches in diameter, through a shaft 14714 feet long. ‘The 
principles governing the drilling and boring of deep holes 
are discussed, and are summarized in the following: 

The difficulties to be overcome in producing deep drilled 
holes can be classified in three groups. In the first place the 
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drill has a great tendency to run out, thus producing a hole 
that is neither straight, nor uniform in diameter; in the 
second place great difficulties are encountered in trying to 
remove the chips in a satisfactory manner, and in the third 
place the heating of the cutting tool is difficult to prevent. 
The principle involved in common drill presses where the 
drill is given a rotary motion simultaneously with the for- 
ward motion for feeding is the one least adapted to produce 
a straight and true hole. Better results are obtained by giv- 
ing only a rotary motion to the drill, and feeding the work 
toward it. It has been found, however, that for drilling deep 
holes the reversal of this, that is, imparting a rotary motion 
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Drilling of Deep Holes. 


to the work, and the feed motion to the drill will answer the 
purpose still better. It seems as if there could be no ma- 
terial difference between the latter two methods. An analysis 
of the conditions involved will show, however, that there is 
a decided difference in the action of the drill. If the drill 
rotates, and the work is fed forward as shown to the left in 
the cut, the drill when deviating from its true course will 
be caused to increase its deviation still more, by the wedge 
action of the part B, which tends to move in the direction 
AB when the work is fed forward. In the case of the work 
rotating and the drill being fed forward, as shown to the 
right in the cut, the point of the drill when not running true 
will be carried around by the work in a circle with the 
radius a, thus tending to bend the drill in various directions. 
The drill is by this action forced back into the course of 
“least resistance,” as it is evident that the bending action, 
being exerted on the drill in all directions, will tend to carry 
the point back to the axis of the work where no bending 
action will appear. The chips, as is well known, are carried 
off by forcing a fluid into the hole, which upon its return 
carries with it the chips. This fluid being oil will serve the 
double purpose of carrying away the chips and lubricating 
the cutting tool, keeping it at a normal temperature. 


THE WEIGHT OF A CROWD PER SQUARE FOOT. 
From Engineering, September 21, 1906. 


To the structural engineer the possible normal weight of a 
crowd of people is an important factor of calculation. The 
prevalent custom has been to accept as a basis the recommen- 
dations of Trautwine, who advanced the theory that on bridges 
for turnpikes and common roads no probable contingency 
could crowd people to such an extent as to weigh more than 
80 pounds per square foot of floor and that this might safely 
be taken as the maximum load on spans of 20 feet or more. 
To compensate, however, for impact, he recommended to adopt 
100 pounds as the limit for crowds. In engineering practice 
both in this country and America this formula is more or less 
accepted. Trautwine refers in substantiating this theory to a 
test made by a Mr. Nash who wedged as closely together as 
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possible a group of men within a 20-foot diameter, the last 
man admitted being lowered down from above. In this ex- 
treme case a result of 120 pounds per square foot was ob- 
tained. But this weight has since been exceeded by a number 
of experimenters, notably by Prof. Johnson of Harvard, who, 
in 1904 obtained a weight of 164.9 pounds per square foot. 
When these results were published they caused considerable 
comment, by some American engineers in particular. Prof. 
Johnson therefore undertook to see exactly what the limit was. 

A. wooden compartment or pen 6 feet by 6 feet was con- 
structed, placed on the ground securely braced to the walls of 
a building and furnished with a door which could be closed 
by a strong wooden bar. Various photographs were taken at 
different degrees of compactness from above. One hundred 
pounds was easily obtained without any discomfort to the 
men; 154.2 pounds per square foot was easily reached by 37 
men who arranged themselves as they saw fit. Finally 40 
men of more than average weight were forced within the area 
of 86 square feet and a final test gave a load of 183.3 pounds 
per square foot. This result is additionally remarkable from 
the fact that though tightly packed the 40 men experienced no 
serious discomfort and could move their limbs with little 
difficulty. The only distress which was met with was that 
suffered when they all tried to breath deeply at the same time. 
It is evident from Prof. Johnston’s investigations that a weight 
of 140 pounds per square foot is quite feasible where there 
are throngs of people all headed one way, while a load of 80 
pounds per square foot is quite a common thing in buildings 
and private houses where social gatherings are frequent. 


LOADING OF ROPE. 

A little taste of elementary mechanics is sometimes worth 
while. We must not forget that while the action of all 
mechanisms is controlled by simple principles, these princi- 
ples are not always as well understood as they should be by 
men who have the handling and care of property worth many 
thousands of dollars, to say nothing of the danger to human 
life caused by seemingly inexcusable ignorance. These re- 
marks apply with special force to the handling of material 
by cranes or derricks, using ropes and sheave blocks. A care- 
less workman may see a load of several tons handled safely 


Fig. 1 x Fig. 2 Fig. 3 Fig. 4 Fig. 5 
Full load on rope Strain on rope isone- Strain on rope is one- Strain on rope is one- Strain on rope is one- 
half the load third the load fourth the load 
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with pulley blocks and a wire rope of perhaps not more than 
Y% inch diameter. The construction of the pulley blocks 
which permit of such a load being safely handled of course 
comprises a number of sheaves in both a stationary and mov: 
ing block which divide the load among several ropes. For 
example, the accompanying cut taken from the American 
Wire Rope News (with a slight change) illustrates the con- 
ditions in loading on a rope with pulley blocks, The first 
figure shows that with one block the total load on the hook 
is transmitted to the rope at A but in Fig. 2 only half the 
load is so transmitted, and progressively up to Fig. 5 we find 
that only one-fifth of the load on the hook is carried by the 
rope at A. So supposing that the tackle will safely carry ten 
tons on the hook it by no means follows that the wire rope 
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alone will carry that load. On the contrary the chances are 


that it would not sustain it at all unless a high factor of . 


safety was employed. The cuts show graphically the divi- 
sion of loading among the sheave ropes, being respectively 
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THE LENTZ REVERSING MECHANISM. 


A few months ago the Zeitschrift des Vereines Deutscher 
Ingenieure described the simple but ingenious Lentz revers- 
ing mechanism. Fig. 1 shows the general arrangement of 
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cover k, and is stationary in regard to the rotary motion of 
the bushing b, but moves with this latter bushing in a longi- 
tudinal direction by means of four flanges, g, on the outside 
surface. 

This second bushing is in its turn provided with spiral 
teeth on the outside, which mesh with teeth in the rod h, con- 
nected with the regular reversing lever. It is now evident 
that a motion of the rod hf in its longitudinal direction will 
cause the bushing e, and at the same time the bushing Db, to 
move. The movement of the latter bushing, however, turns 
the eccentric araund its support, and places it in any desired 
position. 


Fig. 1. 


the design, and in Fig. 2 a section of the detail which is par- 
ticularly novel is given. 

As seen from the cut, the crankpin is provided with an out- 
side extension which carries a stud f. On this stud the eccen- 
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General Arrangement of the Lentz Reversing Mechanism. 
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.Shaft, turned by a small crank connected with the eccentric 
rod. The advantages claimed for this design are the compara- — 
tively small number of parts, and the possibility: of making 
the mechanism perfectly dustproof. 


This construction has. 
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Fig. 2. Section and Side View of the Lentz Reversing Mechanism. 


tric a@ is mounted, and is free to move around the stud as a 
center. A bushing 6b is movable along the stud c, which is 
located in line with the wheel axle. This bushing is keyed 
to the stud by means of the key d, and will thus rotate with 
the wheels. The bushing is provided with spiral teeth on the 
outside, which mesh with teeth in the eccentric a. It is evi- 
dent that a longitudinal movement of the bushing b will move 
the eccentric around the stud f. On the outside of the bush- 
ing 6 there is a second bushing e which is keyed to the final 


been practically tried in Germany in at least two instances, 
and proven to work entirely satisfactory. It is known as the 
Lentz reversing mechanism. 


THE UNITED STATES CENSUS OF MANUFACTURES, 1905.. 
Bulletin 57, Department of Commerce and Labor 

A few statistical figures from the latest bulletin of the De- 

partment of Commerce and Labor are of interest on account. 

of the conclusions which can be drawn in regard to the in- 


The valves themselves are operated by a horizontal ~ 
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crease of the manufacturing in the United States during the 
last five years. The number of establishments in 1905 had 
increased by 4.2 per cent, the capital invested by 41.3 per 
cent, and the value of the products by 29.7 per cent, as com- 
pared with 1900. It will be noted that the value of the pro- 
duct had not increased in the same ratio as the invested capi- 
tal, a fact which seems to point out that the large modern 
industrial establishments are not of necessity more produc- 
tive than the smaller ones of former years. This conclusion 
is also borne out by a number of other statistical figures con- 
tained in the bulletin, particularly in reference to concerns 
of the corporation class, inasmuch as the figures given show 
that the large incorporated companies do not produce as much 
in proportion to the large capital investment as do the smaller 
firms and individual concerns. Thus 82.8 per cent of all the 
capital invested in industrial establishments comes on the 
corporations’ share, but the value of the products of these 
same corporations is only 73.7 per cent of the total value of 
all manufactured goods. On the other hand, the firms with 
9.4 per cent of the total capital produced 14.4 per cent of the 
total value of products, and individual concerns with only 
7.6 of the capital produced 11.5 per cent of the total: This 
seems to indicate that the greater saving of expenses which 
was claimed to be incident to the large corporations is fic- 
titious. In fact it is so much more a proof of the failure 
of the corporations aS compared with some individual con- 
cerns as the figures do not show the unfeasibility ‘of the 
large concern as such, but merely the unproductivity of estab- 
lishments in corporate form. This statement is borne‘out by 
the fact that 1,899 concerns with an output valued at a mil- 
lion dollars or more each and controlling a capital of 37.7 
per cent of the total, show value of the product of 38 per 
cent of the total. This seems to indicate that it is not the 
large concern as such which meets with difficulties, but it is 
the large concern when not individually conducted, but con- 
ducted as a corporation. The figures, however, show the 
greatest productivity in proportion to the invested capital 
for concerns the value of whose annual output does not ex- 
ceed $20,000. 

The average number of wage-earners employed during 1905 
was 5,470,321 as compared with 4,715,023 in 1900. The in- 
crease of wage earners is thus proportionally far smaller than 
the increase of the value of the product which shows the 
‘tendency of modern machinery to displace manual labor, not 
by eliminating it but by making possible a larger per capita 
output. The greatest number of wage earners employed at 
any one time during 1905 was 7,017,138 and the least 4,599,091. 
This seems to indicate that a great number of people can 
secure only very unsteady employment, and that the modern 
manufacturing methods are augmenting the problem of the 
unemployed. The average number of children employed were 
159,899, as compared with 161,276 in 1900, or a decrease of 
less than 1 per cent. Pennsylvania ranks first and Massachu- 
setts second in the number of children employed. The great- 
est numbers in both of these states are shown for the textile 
industries. In regard to wages paid, these show an increase 
over the figures of 1900 very nearly in the same proportion 
as the increase in the value of the product. 

-_The motive power employed in manufactures increased 
from 10,409,625 horsepower in 1900 to 14,464,940 horsepower 
in 1905, or an increase of 39 per cent, which is considerably 
higher than the increase in the value of the products. The 
' statistical figures indicate that the large manufacturing plants 
have a tendency to remove from the large cities to rural 
places. While the increase of capital invested in urban estab- 
lishments was 34.2 per cent, the increase for the rural plants 
is 58.7. In all respects the establishments located in rural 
districts show a higher percentage of increase than those in 
municipalities having a population of 8,000 inhabitants or 
more. : 


. THE DEVELOPMENT OF THE FRAME OF AMERICAN 
FREIGHT LOCOMOTIVES. 


The Railroad Gazette, October 19, 1906. 
To the casual observer the frame of to-day would seem to 
be exactly like that of 25 years ago except in the matter of 
size. It consists of two bars, the upper one nearly square 
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and the lower one of the same width as the upper, but nar- 
rower in vertical dimensions. These frames have always 
been made in two pieces, the back part containing the pedes- 
tals for carrying the axle boxes, and the front part rails to 
which the cylinders are fastened. It is the splice between 
these two pieces which has been the object of the study for 
improvement, In order to show how these details have been 
worked out step by step a series of illustrations are given 
showing the various changes in detail that have been made 
in the development of the fastening. 

Fig. 1 is the type of fastening used in the late seventies. 
The frame was of wrought iron, and the front rail was joined 
to the main frame by a T’ foot whose upper arm was jumped 
on and held by countersunk bolts. In addition to the coun- 
tersunk bolts through the pedestal, there were two vertical 
bolts holding ‘the front rail to the drop of the main frame, 
and these bolts were supposed to be relieved of shear by the 
key that is shown between them. With the small cylinders 
in use at that time this frame gave little trouble, but with an 
increase in the diameter of the cylinders the repeated stresses 
would draw the countersunk bolts down and the nuts would 
come loose. 
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This form was followed by that shown in Fig. 2. But here 
the countersunk bolts joining the T foot to the main frame 
gave trouble by breaking, because the whole load would be 
carried by them in consequence of the springing of the two 
parts of the main frame. This construction was abandoned 
for that shown in Fig. 8, in which the lower portion was 
raised and made horizontal, with the front rail laid flat upon 
it and held by bolts, some of which went through the upper 
section of the frame, to which a key was added. This form 
gave excellent satisfaction, with cylinders up to 18 inches. 
diameter. Heavier engines, however, required a stronger fas- 
tening, and a direct outgrowth of the form shown in Fig. 3 
is that shown in Fig. 4, in which both upper and lower jaws. 
of the main frame are horizontal, with the front rail between 
them and having a key on each side. This gave excellent 
service for a time, but again the increase in cylinder dimen- 
sions necessitated a change. The keys, which had but a half 
bearing in each of the two parts between which they were 
placed, would twist and throw the entire stress upon the 
bolts. To obviate this trouble the lower frame was given a 
T head, as in Fig. 5, and keyed against the lips on the arms 
of the main frame. 
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Where double rails were used they were at first attached, as 
shown in Fig. 6, in which the lower rail had the same T head 
as in Fig. 1, while the upper rail was simply laid on and 
bolted to an extension of the upper frame. It was the stand- 
ard method of construction for many years, and the only 
trouble experienced with it was an occasional breaking off of 
a T head. When this method of fastening became too weak 
for the increasing diameter of cylinders, the lower arm was 
made horizontal, but an upward bend of the front rail still 
left an opportunity to use the countersunk bolt through the 
pedestal leg, as shown in Fig. 7. This form soon yielded to 
that shown in Fig. 8, in which the T head was dispensed with 
and the front lower rail laid on like the upper one and bolted 
_ fast. This gave way to that shown in Fig. 9, in which the 
upper front rail was extended back over the jaw of the for- 


FIG. 10 
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ward axle, while the upper arm of the main frame was run 
out to abut against the cylinder casting. The lower arm was 
lipped up into the lower rail so as to form a bearing there for 
all back thrust of the cylinders. This in turn was followed 
by that shown in Fig. 10, in which the front upper rail was 
lipped down over the upper arm of the main frame, as in the 
case of the single rail frame of Fig. 5. Strong as this con- 
struction was, the stresses imposed by the cylinders were too 
great and, on the latest type of heavy engines, we find the 
form shown in Fig. 11 in use. Here the two front rails have 
been united in a single deep slab, to which the cylinders are 
bolted. These parts are no longer cast solid with a half saddle 
but are separate with a saddle between. The first frames of 
this sort that were built had the fastenings to the main frame 
as in Fig. 11, but they have been followed by that of Fig. 
12, in which the upper rail has been carried back over the 
top of the jaws and keyed as shown. 

During all this period of development there has been more 
or less activity in attempting to produce a cast-steel frame. 
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First efforts were not altogether successful, but the desir- 
ability of securing such a frame, on account of the facility 
with which provision could be made for the attachments, to- 
gether with the probable decrease in the cost of machining 
encouraged makers to persist in the work until now cast-steel 
frames like that shown in Fig. 13 are constructed, which can 
be made complete for less than the cost of finishing a frame of 
the older type.. The result is that, though these frames are 
far from having come into general use, they may be consid- 
ered to represent the latest type of the frame of the American 
locomotive. 

The back part of the frame has changed but little in form. 
That of the early engines is shown in Fig. 14, and this still 
holds with such modifications as may be required to accom- 
modate the trailing truck of the later classes of engines or to 
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add to the depth of the firebox by the use of the drop in the 
upper rail, as shown in, Fig. 15. 

The examples given show the tremendous amount of tenta- 
tive work that has been required in order to develop the loco- 
motive to its present condition, and the end is not yet. 

* * * 

LAKE OF QUICKSILVER! WHO CAN BEAT THIS YARN? 

“A lake of quicksilver, covering an area of more than three 
acres and having a depth ranging from ten to fifty feet, has 
been discovered in the mountains of the state of Vera Cruz. 
The value of the product is estimated at millions. This lake 
has been known to the Indians for many generations. It is 
situated far up in the mountains in an almost inaccessible 
position. Its surface is partly covered by stones. It is be-- 
lieved that volcanic action in the mountains above smelted 
the quicksilver out of the cinnabar ore and that it ran down 
and filled this depression. A, tunnel will be driven through 
the base of the mountain, and the quicksilver will be brought 
down by means of gravity.’”—News Item. 
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ANNUAL MEETING OF THE A. S. M. E. 


The annual meeting of the American Society of Mechanical 
Engineers was held in New York, December 4 to 7 at the 
Edison Building, No. 44 West 27th Street. The registration 
showed that something over 1,200 members and guests were 
in attendance. The entertainments provided included an in- 
spection of the Port Morris, N. Y., power house of the electri- 
fied section of the New York Central R. R., a special train 
being provided for the guests on the afternoon of December 6. 
The crowning feature was unique, being a trip to Sandy Hook 
proving ground by way of the Central Railroad of New Jer- 
sey. Special arrangements were made with the United States 
government to show the guests the various features of the 


fortifications and to fire a number of large guns for their edi-. 


fication. 


The annual ball at Sherry’s was held Thursday 
night. 


The New Engineering Building. 

Although not yet completed at the time of the meeting, the 
new Engineering Building on West 39th St., between Fifth 
and Sixth Aves., was cpen for inspection, and it naturally 
attracted a considerable number of the members and guests. 
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Fig. 1. New Engineering Building, West 39th Street, New York. 


These were practically unanimous in praise of its excellence 
of design and construction. The building is the result of a 
gift of $1,500,000 by Andrew Carnegie for the founding of a 
joint society building which would shelter a large engineering 
library and be the headquarters of societies accepting the gift. 
These are the American Society of Electrical Engineers, 
American Institute of Mining Engineers and American Society 
of Mechanical Engineers. It will also be the headquarters of 
a number of minor societies interested in engineering or sci- 
ence. These associate societies will pay rental to the holding 
company in the form of yearly assessments. 

This building has thirteen floors above the street level, and 
Fig. 1, reproduced from the architect’s drawings, shows a per- 
spective view looking northwest (see MACHINERY, January, 
1906.) The library, the plan of which is shown in Fig. 2, is 
located on the top floor to avoid the noise, dust and confusion 
which would be incident to location on the lower floors. The 
floor given up to the American Society of Mechanical Engi- 
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neers is the eleventh and the accompanying plan, Fig. 3, 
shows the arrangement of the rooms. The auditorium, Fig. 4, 
which is common to all large gatherings of the societies occu- 
pying the building, is on the second floor and seats 1,000. It 
has a gallery and is arranged for the utmost convenience of 
Speakers and members. It was decided that a room having 
a seating capacity of 1,000 was about the limit of size in 
which papers could be read and discussed advantageously; a 
larger room would cause straining of a speaker’s voice and 
difficulty in following the discussion. The auditorium will 
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Fig. 2. Plan of Library. 

hold considerably over 1,000, but the seating capacity is nomi- 
nally the number given. High-speed elevators and other 
modern conveniences make this building a notable example 
of modern high-class structures. It will be a credit to all the 
societies connected therewith and its location only one block 
removed from the New York Public Library and its direct com- 
munication with the Engineering Club Building on 40th St. 
make a location that is ideal for convenience of research, etc. 
It will be easily reached from out of town, being only a short 
distance from the 42d St. terminal of the New York Cen- 
tral and New Haven Railroads and a slightly greater distance 
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Fig. 3. Plan of A. S.M HE. Floor. 
from the new Pennsylvania R. R. terminal. By the time this 
description appears the American Society of Mechanical Engi- 
neers will have moved into their new quarters. 


REVIEW OF THE PAPERS. 
On the Art of Cutting Metals, by Mr. Fred. W. Taylor. 
This voluminous paper, forming the presidential address, 
reviews the work of Mr. Taylor and his associates in deter- 
mining the elements or factors which affect the efficiency of 
metal-working tools on roughing cuts. These investigations 
have extended over a period of twenty-six years and during 
that time over 800,000 pounds of steel and iron have been 
cut into chips on experimental lathes at a cost of $150,000 to 
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$200,000. In carrying on this work more than ten machines 
were fitted up at various times and literally thousands of 
experiments were recorded. More than 16,000 experiments 
were recorded with one company, the Bethlehem Steel Co. 
Quite as remarkable as the result is the fact that for twenty- 
six years the discovered laws have been kept secret and the 
accumulated knowledge has been used as a lever for extending 
the investigations. The plan was to give to each company 
availing themselves of the acquired knowledge of Mr. Taylor 
and his associates this knowledge in return for the privilege 
of making more experiments at the present company’s expense. 
The paper is very voluminous, containing about 100,000 words 
and twenty-four large folding sheets of halftones, drawings 
and tables. It is one of the most notable papers ever pre- 


sented before the society and it doubtless will have a great’ 


effect on future machine tool design and practice. The in- 
vestigations show that there are twelve separate and distinct 
elements or variables affecting the efficiency of the lathe and 
the same applies to any metal-working tool. A full abstract 
of this remarkable paper will be given in sections as space 
permits. ; 
Report of the Committee of Standard Proportions of 
Machine Screws. 

At a joint meeting of representative machine screw manu- 
facturers and individuals connected therewith, held in New 
York, April 11, 1904, certain diameters, pitches and limits for 
standard machine screws were adopted. Since that date it 
has been found advisable to modify the list of machine screw 
sizes which were agreed on at that time before final action 
was taken by the society; Mr. George M. Bond of the com- 
mittee reported that the matter was still under discussion and 
that a final report couid not be made until the spring meet- 
ing, 1907. See Macuinery, June, 1906, for an abstract of the 
proposed machine screw standards. 


The Evolution of Gas Power, by Mr, F. BE. Junge. 

The author points out the remarkable development of the 
gas engine within the memory of the past generation and 
shows that it has become a factor of consequence in the 
world’s total energy output.. In Germany alone at the present 
time there is a total of about 400 gas engines with a combined 
capacity of about 420,000 horsepower. He states that the 
variety of earlier forms of large gas engines has now been 
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reduced to two classes, these being the double-acting tandem 
four-cycle and the double-acting two-cycle types. The single- 
acting type of each is only applicable in the smaller sizes. 
The peculiar process of charging with an open exhaust limits 
the two-cycle engine to speeds of from 80 to 100 as a maxi- 
mum, and therefore puts this type at a disadvantage where the 


maximum power output is required for a given weight and © 


space. 
Producer Gas Power Plants, by Mr. J. BR. Bibbins. 

This timely paper on the simple producer plant calls re- 

newed attention to its value. The author endeavors to show 

that the gas power plant using producer gas is a thoroughly 


practical form of motor power equipment; that it is reliable — 
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in operation; is suited to fluctuating loads; is comparatively 
simple to operate; and is more economical in point of fuel 
efficiency than the average steam plant of the same size and 
capacity. ; 

Tests of High Duty Air Compressors, by Prof. O. P. Hood. 

In the copper country of Michigan several compressed air 
plants exceed 1,000 horsepower each and there is one of about 
5,000 horsepower. This paper reports the result of tests of a 
high-duty air compressor installed at the Champion copper 


Prof. Frederick R, Hutton, Newly-elected President of the A. S. M. H* 


‘IMine at Painesdale, Mich. The machine, built by the Nord- 


berg Mfg. Co., Milwaukee, Wis., consists of four horizontal 
engines placed side by side and connected to a crankshaft 
carrying three flywheels. The engine was designed to use 
steam at 300 pounds pressure and was guaranteed to develop 
180,000,000 foot-pounds for each million heat units used and to 
compress 9,000 cubic feet per minute to a pressure of 80 


| pounds gage at 76 revolutions per minute. The report of the 


tests is given in detail. It was found that owing to boiler 


‘leakage the calculated pressure of 300 pounds could not be 


carried and it was necessary to use the reduced pressure of 
It was under these conditions that the contract 


was carried out and the tests made. The standard efficiency 


‘tests were, heat consumed by engine per I.H:P., 10,157 B.T.U.; 


heat consumed per hour per B.H.P., 11,382 B.T.U.; equivalent 
coal consumption per I.H.P., 1.016 pound; the same per 
B.H.P., 1.138 pound. The duty developed per million heat 
units supplied to the engine was 194,930,000 foot-pounds. ‘This 
engine establishes a new low record for heat consumed per 


‘hour per I.H.P., being 9 per cent lower than that used by the 


Wildwood pumping engine reported in 1900. 
' Boiler and Setting, by Mr. A. Bement. 
The objects proposed in this design of boiler setting are the 


attainment of a perfect and smokeless combustion, and the 
full utilization of boiler heating surfaces. The setting is 


applied to a water-tube boiler of the Heine type, equipped with — 


chain grate stokers, The setting is so constructed that the 
gases from the firebox traverse backward to the rear of the 
boiler, passing under a furnace roof of peculiar construction, 
upward through the water tubes, then downward, repeating 
this circuitous path around the baffle plates until all the gases 


* Frederick Remsen Hutton was born in New York City, 1853. He 
graduated from Columbia College in 1876; later he was made in- 


structor in mechanical engineering and in 1892 succeeded to the chair 


of engineering of that institution. The American Society of Me- 
chanical Hngineers was organized in 1880 and in 1883 Prof, Hutton 
was made secretary, which position he has held up to the assumption 
of the presidency of the society at the conclusion of the December 
meeting. During his incumbency as secretary of the society it has 
grown enormously in membership and prestige. A magnificent society 
building of which the American Society of Mechanical Engineers is 
one-third owner has been constructed. Prof. Hutton is the author of 
a number of technical books, including Heat and Heat Engines; Gas 
Engines; Mechanical Engineering of Power Plants, etc. Notwith- 


standing his manifold duties as head of the mechanical department of — 


. Columbia University and secretary of the society, he has been active 


in other work connected with his profession, 
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have passed around the water tubes five times, when they 
escape past the boiler into the stack. The results are grati- 
fying in point of smokelessness and efficiency of fuel consump- 
tion. The principal feature is the refractory tile roof con- 
struction employed for making the gases traverse to the rear 
of the furnace under the water tube, before coming in con- 
tact with cooling surfaces. In short the design of the furnace 
is such as to secure perfect combustion first; then the utmost 
utilization of the heat produced. 


Steam Plant of the White Motor Car, by Prof. R. C. Carpenter. 

This paper describes in detail the remarkable superheated 
steam boiler and compound engine plant with which the White 
automobile is equipped. The boiler is of the continuous flow 
or single-tube type, or what is sometimes called the ‘‘flash”’ 
type. The engine is compound with piston valves. It ex- 
hausts into an air condenser. The dimensions of the engine 
tested were 3 and 6 inches diameter by 4% inches stroke, with 
a rating of 80 horsepower. Its weight complete was 328 
pounds and the total weight of the boiler is 275 pounds, mak- 
ing the total weight of the combined engine and boiler 603 
pounds. The pressure averaged 303 pounds per square inch 
and the steam was superheated, the temperature at the steam 
chest averaged 757 degrees F. The results were remarkable. 
The best showing was an average of 12.7 pounds of steam 
consumption per developed horsepower per hour. 


Ventilation of the Boston Subway, by Mr. H. A. Carson. 
The Boston Subway system is about 314 miles long and the 
general scheme of ventilation is that the fresh air shall be 
drawn in at the stations or portals and the vitiated air shall 
be discharged at points midway between the passenger sta- 
tions. The paper is illustrated with photographs and draw- 
ings showing how the ventilation scheme was worked out. 


Flow of Liquids in Venturi Tubes, by Mr. E. P. Coleman. 

This paper is an investigation of the properties of the Ven- 
turi tube and its object was to prove or disprove the accuracy, 
of the Venturi tube as a meter for gas and vapors at com- 
paratively low throat velocities. The Pitot tube was used as 
the instrument for comparison on account of its proven accu- 
racy and its simplicity. The result of the experiment is an 
apparent close agreement of the theoretical flow of air through 
a Venturi meter and the flow as derived from a Pitot tube 
observation. 


Tests of an Elevator Plant, by Mr. A. J. Herschmann. 
This paper is an account of the tests made on the plunger 
‘type elevators forming the equipment of the elevator plant 
of the Trinity Building, New York City, while in regular oper- 
ation. Two series of tests are tabulated. In the first a duplex 
compound pump was used; and in the second, a fly wheel 
pump. It was found that the cost of coal per car-mile was 
5.22 cents with the flywheel pump and 8.04 cents with the 
duplex compound pump. 


Test of a Rotary Pump, by Prof. W.B. Gregory. 

This is an account of the test of a rotary pump installation 
consisting of four units of the cycloidal rotary pump erected 
on the Nechés Canal Co.’s property near Beaumont, Texas. 
The pumps were driven by 18 x 36 x 48-inch tandem compound 
condensing Corliss engines direct connected. The displace- 
ment of each pump is 605 gallons per revolution. The water 
is elevated 32 feet. It was found that the mechanical 
efficiency of the two pump units average 83.3 per cent. 


Improved Transmission Dynamometer, by Prof. W.F. Durand. 

The paper calls attention to a modified form of Tatham 
dynamometer in which four sprocket wheels are. used all in 
one plane with an automobile or bicycle chain connector in- 
stead of leather belt, thus giving a non-slip drive. The load 
is measured by the turning moment of the beam carrying the 
two idler wheels, the other two being mounted on stationary 
bearings. 


A Plan to Provide Skilled Workmen, by Mr. M. W. Alexander. 
This paper is an account of the work of the General Hlectric 
Co., at West Lynn, Mass., in training boys and young men to 
become practical machinists and patternmakers. The General 
Electric Co. have established two training rooms, one for ma- 
chinists and toolmakers, with about 10,000 square feet of floor 
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space and about 105 representative machine tools; and a 
smaller department for wood and metal patternmaking ap- 
prentices, with a floor space of about 1,000 square feet. The 
paper is co6drdinate with the article by Mr. Alexander which 
appeared in the September issue of this journal. 


Saw-tooth Skylight in Factory Roof Construction, 
by Mr Fred S. Hinds. 

The saw-tooth roof was developed to meet the needs of the 
textile industries. When the power cotton loom first came 
into use, weaving was carried on in the homes of operatives 
and the natural growth due to the advent of the power loom 
in these small establishments led to the addition of one-story 
structures, which, as business increased, were added to, form- 
ing what is known as a “weave shed.” As these came to cover 
large areas it was necessary to provide roof lighting and the 
saw-tooth form of roof skylight was the result. Mr. Hinds’ 
paper is illustrated with drawings showing the construction 
of various forms of saw-tooth roofs, and is also illustrated 
with photographs of the B. F. Sturtevant Co.’s plant. This 
plant was described and illustrated in MAcuHINrERy, October, 
1905. 

Ferroinclave Construction, by Mr. A. EK. Brown. 

The ferroinclave roofing is a reinforced concrete structure 
consisting of No. 24 soft steel sheets with dovetail corruga- 
tions filled with cement mortar on both sides, so that the slab 
is about 1%, inch thick. The paper describes the structure 
of this roofing and gives tests of strength under various load- 
ing conditions. For an illustrated description of ferroinclave 
roofing see MACHINERY for October, 1903. 


Saw-tooth Roofs for Factories, by Mr. K. C. Richmond. 
The author defines a saw-tooth roof as a general form of sky- 
light, a cross-section of which approximates a 30 x 60-degree 
draftsman’s triangle with the hypothenuse horizontal, the 
right angle being at the top and the glass in the short leg only. 
These saw-teeth may be used singly, of any convenient length, 
and in successive rows or in any desired combination to suit 
any particular conditions. The object of the saw-teeth is to ob- 
tain overhead light and in most cases the windows are faced 
directly or nearly north. This form of roof lighting has found 
wide application in many kinds of factory service, including 
machine shops, textile mills and other plants where a large 
volume of diffused light is desirable. In the latitude of New 
York an angle of 17 degrees to 18 degrees may be employed 
for the glass section and still keep out the sun in the longest 
summer days, and this angle may be increased from 25 to 30 
degrees if a small projecting cornice is built above the win- 
dow. The paper is illustrated with drawings of various types 
of wood frame saw-teeth and is accompanied by a general 
discussion of the various features affecting this form of light- 
ing. It is pointed out that in textile industries a better class 
of help is attracted by the good lighting afforded by the saw- 
tooth roof construction. 


Our Present Weights and Measures and the Metric System, 

by Mr. Henry R. Towne. 

This scholarly paper is a discussion of the present weights 
and measures and it advocates an improvement to the end 
that the system shall be uniform with that of Great Britain. 
The United States liquid gallon contains 231 cubic inches, 
while the imperial or British wine gallon contains 277.274 
cubic inches. There should be an agreement between the two. 
Mr. Towne {fs opposed to the introduction of the metric sys- 
tem and quotes extensively to show that its introduction would 
mean a revolution in existing conditions which is unthinkable 
from a practical standpoint. He recommends the creation of 
a technical commission by Congress which shall study and 
report on the whole subject of weights and measures. 


Mechanical Engineering Index, by Profs. W. W. Bird 
and A. L. Smith. 

This paper_is descriptive of the engineering index in the 
department of mechanical engineering of the Worcester Poly- 
technic Institute. The paper includes nearly 500 heads, 1,100 
sub-heads, and the cross references, all amounting to fifty-six 
pages of the proceedings. To any one interested in the subject 
of intelligent and comprehensible indexing of engineering lit- 
erature the paper is well worth attention. 
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ON THE ART OF CUTTING METALS.--1.* 


FRED. W. TAYLOR.t 


The experiments described 
in this paper were under- 
taken to obtain a part of the 
information necessary to 
establish in a machine shop 
our (Taylor) system of man- 
agement, the central idea of 
which is: 

A. To give each workman 
each day in advance a definite 
task, with detailed written in- 
structions, and an exact time 
allowance for each element of 
the work. 

B. To pay extraordinarily 
high wages to those who per- 
form their tasks in the allot- 
ted time, and ordinary wages 
to those who take more than 
their time allowance. 


There are three questions which must be answered each day 
in every machine shop by every machinist who is running a 
metal-cutting machine, such as a lathe, planer, drill press, 
milling machine, etc., namely: 

a. What tool shall I use? 

b. What cutting speed shall I use? 

c. What feed shall I use? 

Our investigations, which were started twenty-six years ago 
with the definite purpose of finding the true answer to these 
questions under all the varying conditions of machine shop 
practice have been carried on up to the present time with this 
as the main object still in view. 

The writer will confine himself almost exclusively to an 
attempted solution of this problem as it affects “roughing 
- work’’; i.e., the preparation of the forgings or casting for the 
final finishing cut, which is taken only in those cases where 
great accuracy or high finish is called for. Fine finishing cuts 
will not be dealt with. Our principal object will be to 
describe the fundamental laws and principles which will 
enable us to do “roughing work” in the shortest time, whether 
the cuts are light or heavy, whether the work is rigid or 
elastic, and whether the machine tools are light and of small 
driving power or heavy and rigid with ample driving power. 

In other words, our problem is to take the work and ma- 
chines as we find them in a machine shop, and by properly 
changing the countershaft speeds, equipping the shop with 
tools of the best quality and shapes, and then making a slide 
rule for each machine to enable an intelligent mechanic with 
the aid of these slide rules to tell each workman how to do 
each piece of work in the quickest time. 

The three great questions, as to shape of tools, speed, and 
feed, above referred to, are daily answered for all of the 
men in each shop far better by our one trained mechanic 
with the aid of his slide rule than they were formerly by the 
many machinists, each one of whom ran his own machine, 
etc., to suit his foreman or himself. It may seem strange to 
say that a slide rule enables a good mechanic to double the 
output of a machine which has been run, for example, for ten 
years by a first-class machinist having exceptional knowledge of 
and experience with his machine, and who has been using his 
best judgment. Yet, our observation shows that, on the aver- 
age, this understates the fact. 


Fred. W. Taylor. 


Twelve Variables Affect the Production of Chips. 


To make the reason for this more clear it should be under- 
stood that the man with the aid of his slide rule is called upon 
to determine the effect which each of the twelve elements or 
variables given below has upon the choice of cutting speed and 
feed; and it will be evident that the mechanic, or expert or 
mathematician does not live who, without the aid of a slide 
rule or its equivalent, can hold in his head these twelve var- 
iables and measure their joint effect upon the problem. 

These twelve elements or variables are as follows: 


* Abstract of introduction of paper read before the December, 1906, 
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. The quality of the metal which is to be cut; 
. The diameter of the work; 
The depth of the cut; 
. The thickness of the shaving; 
The elasticity of the work and of the tool; 
The shape or contour of the cutting edge of the tool, to- 
gether with its clearance and lip angles; 

g. The chemical composition of the steel from which the 
tool is made, and the heat treatment of the tool; 

h. Whether a copious stream of water, or other cooling 
medium, is used on the tool; 

j. The duration of the cut, i. e., the time which a tool must 
last under pressure of the shaving without being reground; 

k. The pressure of the chip or shaving upon the tool; 

1. The changes of speed and feed possible in the lathe; 

m. The pulling and feeding power of the lathe. 


Broadly speaking, the problem of studying the effect of 
each of the above variables upon the cutting speed and of 
making this study practically useful, may be divided into 
four sections as follows: 


A. The determination by a series of experiments of the 
important facts or laws connected with the art of cutting 
metals. 

B. The finding of mathematical expressions for these laws 
which are so simple as to be suited to daily use. 

C. The investigation of the limitations and possibilities of 
metal cutting machines. 

D. The development of an instrument (a slide rule) which 
embodies, on the one hand, the laws of cutting metals, and 
on the other, the possibilities and limitations of the particu- 
lar lathe or planer, etc., to which it applies and which can 
be used by a machinist without mathematical training to 
quickly indicate in each case the speed and feed which will 
do the work quickest and best. 


m>oagcce 


How the Investigation was Started and how it has been 
Carried Along. 

In the fall of 1880, the machinists in the small machine 
shop of the Midvale Steel Company, Philadelphia, most of 
whom were working on piecework in machining locomotive 
tires, car axles, and miscellaneous forgings, had combined to 
do only a certain number of pieces per day on each type of 
work. The writer, who was the newly appointed foreman of 
the shop, realized that it was possible for the men to do in 
all cases much more work per day than they were accom- 
plishing. He found, however, that his efforts to get the men 
to increase their output were blockéd by the fact that his 
knowledge of just what combination of depth of cut, feed 
and cutting speed would in each case do the work in the 
shortest time, was much less accurate than that of the ma- 
chinists who were combined against him. His conviction 
that the men were not doing half as much as they should do, 
however, was so strong that he obtained the permission of 
the management to make a series of experiments to investi- 
gate the laws of cutting metals with a view to obtaining a 
knowledge at least equal to that of the combined machinists 
who were under him. He expected that these experiments 
would last not longer than six months. With the exception 
of a few comparatively short periods, however, these experi- 
ments have continued until the present time, through a term 
of about 26 years. 

The writer wishes to call attention to the fact that in these 
first experiments he was far more fortunate than almost all 
of the experimenters who have investigated the subject since 
then, in having at his disposal a comparatively large mass of 
uniform metal to work upon, and a comparatively large and 
powerful machine to work with, a 66-inch diameter boring 
mill and large locomotive tires made of hard tire steel of 
uniform quality having been used. He was also especially 
fortunate in having over him as president of the company, 
Mr. William Sellers, who, as is well known, was one of the 
most patient and broad-minded experimenters of his day. Mr. 
Sellers, in spite of the protests which were made against the 
continuation of this work, allowed the experiments to pro- 
ceed; even, at first, at a very considerable inconvenience and 
loss to the shop. The extent of this inconvenience will be 
appreciated when it is understood that we were using a 66- 
inch diameter vertical boring mill, belt-driven by the usual 
cone pulleys, and that in order to regulate the exact cutting 
speed of the tool, it was necessary to slow down the speed 
of the engine that drove all of the shafting in the shop; a 
special adjustable engine governor having been bought for 
this purpose. For over two years the whole shop was incon- 
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venienced in this way, by having the speed of its main line 
of shafting greatly varied, not only from day to day but from 
hour to hour. Before the two years had elapsed, however, 
the writer had obtained such valuable and unexpected re- 
sults from the experiments as to much more than justify all 
of the annoyance and expenditure, and soon after that he 
readily obtained permission ‘to employ a young technical 
graduate to devote his whole time to the continuation of this 
work. 

Mr. G. M. Sinclair, a graduate of Stevens Institute of 
Technology, devoted his entire time to this work from 1884 
to 1887, when he left the employ of the company. 

Mr. H. L. Gantt, also a graduate of Stevens Institute suc- 
ceeded Mr. Sinclair in July, 1887, and has been interested 
with us in carrying on these experiments throughout their 
whole period. 

In 1898 Mr. Maunsel White, of Bethlehem, another graduate 
of Stevens Institute, joined us and has been actively interested 
in our work up to this time. 

Mr. Carl G. Barth, a graduate of the Technical School of 
Horten, Norway, joined us in 1899, and is still actively work- 
ing on our investigations. 

Our experiments were continued in the works of the Mia- 
vale Steel Company until 1889, when the writer left their 
employ. Since then, these investigations have been carried 
on in various shops and at the expense of different com- 
panies. Among these, we would especially acknowledge our 
indebtedness to the Cramp’s Shipbuilding Company, Messrs. 
Wm. Sellers & Co., the Link-Belt Engineering Company, 
Messrs. Dodge & Day, and, more than all, to the Bethlehem 
_ Steel Company. 

In carrying on this work more than ten machines have 
been fitted up at various times with special driving apparatus 
and the other needed appliances, all machines used since 
1894 having been equipped with electric drives, so as to ob- 
tain any desired cutting speed. The thoroughness with which 
the work has been done may perhaps be better appreciated 
when it is understood that we have made between thirty and 
fifty thousand recorded experiments, and many others of 
which no record was kept. In studying these laws we have 
cut up into chips with our experimental tools more than 
800,000 pounds of steel and iron. More than sixteen thousand 
experiments were recorded in the Bethlehem Steel Com- 
pany. We estimate that up to date between $150,000 and 
$200,000 have been spent upon this work, and it is a very great 
Satisfaction to feel that those whose generosity has enabled 
us to carry on the experiments have received ample return 
for their money through the increased output and the econ- 
omy in running. their shops which have resulted from our 
experiments. 

Throughout the whole 26 years we have succeeded in keep- 
ing almost all of these laws secret, and in fact since 1889 this 
has been our means of obtaining the money needed to carry 
on the work. We have never sold any information connected 
with this art for cash, but we have given to one company 
after another all of the data and conclusions arrived at 
through our experiments in consideration for the opportunity 
of still further continuing our work. 


Summary of Discoveries. 

‘The writer has no doubt that many of the discoveries and 
conclusions which mark the progress of this work have been 
and are well known to other engineers, and we do not record 
them with any certainty that we were the first to discover or 
formulate them, but merely to indicate some of the land- 
Marks in the development of our own experiments, which to 
uS were new and of value. The following is a record of some 
of our more important steps: 

A. In 1881, the discovery that a round-nosed tool could be 
Tun under given conditions at a much higher cutting speed 
and therefore turn out much more work than the old-fashioned 
diamond-pointed tool. 

B. In 1881, the demonstration that, broadly speaking, the 
use of coarse feeds accompanied by their necessarily slow 
cutting speeds would do more work than fine feeds with their 
accompanying high speeds. 

C. In 1883, the discovery that a heavy stream of water 
poured directly upon the chip at the point where it is being 
removed from the steel forging by the tool, would permit an 
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increase in cutting speed, and, therefore, in the amount of 
work done of from 30 to 40 per cent. In 1884, a new Mma- 
chine shop was built for the Midvale Steel Works, in the con- 
struction of which this discovery played a most important 
part; each machine being set in a wrought-iron pan in which 
was collected the water (supersaturated with carbonate of 
soda to prevent rusting), which was thrown in a heavy stream 
upon the tool for the purpose of cooling it. The water from 
each of these pans was. carried through suitable drain pipes 
beneath the floor to a central well from which it was pumped 
to an overhead tank from which a system of supply pipes led 
to each machine. Up to that time, so far as the writer knows, 
the use of water for cooling tools was confined to small cans or 
tanks from which only a minute stream was allowed to trickle 
upen the tool and the work, more for the purpose of obtaining 
a water finish on the work than with the object of cooling the 
tool; and, in fact, these small streams of water are utterly 
inadequate for the latter purpose. So far as the writer knows, 
in spite of the fact that the shops of the Midvale Steel Works 
until recently have been open to the public since 1884 no 
other shop in this country was similarly fitted up until that 
of the Bethlehem Steel Company in 1899, with the one excep- 
tion of a small steel works which was an offshoot in personnel 
from the Midvale Steel Company. 

D. In 1883, the completion of a set of experiments with 
round-nosed tools; first, with varying thicknesses of feed 
when the depth of the cut was maintained constant; and, sec- 
ond, with varying depths of cut while the feed remained con- 
stant, to determine the effect of these two elements on the 
cutting speed. 

E. In 1883, the demonstration of the fact that the longer a 
tool is called upon to work continuously under pressure of a 
shaving, the slower must be the cutting speed, and the exact 
determination of the effect of the duration of the cut upon 
the cutting speed. 

F. In 1883, the development of formulas which gave mathe- 
matical expression to the two broad laws above referred. to. 
Fortunately these formulas were of the type capable of logar- 
ithmic expression and therefore suited to the gradual mathe- 
matical development extending through a long period of years, 
which resulted in making our slide rules, and solved the 
whole problem in 1901. 

G. In 1883, the experimental determination of the pressure 
upon the tool required on steel tires to remove cuts on vary- 
ing depths and thickness of shaving. 

H'. In 1888, the starting of a set of experiments on belting 
described in a paper published in the Transactions, A. S. M. 
E., Vol. 15 (1894). | 

J. In 1883, the measurement of the power required to feed 
a round-nosed tool with varying depths of cut and thickness 
of shaving when cutting a steel tire. This experiment showed 
that a very dull tool required as much pressure to feed it as 
to drive the cut. This was one of the most important dis- 
coveries made by us, and as a result all steel cutting machines 
purchased since that time by the Midvale Steel Company have 
been supplied with feeding power equal to their driving power 
and very greatly in excess of that used on standard machine 


tools. 


K. In 1884, the design of an automatic grinder for grinding 
tools in lots and the construction of a tool room for storing 
and issuing tools ready ground to the men. 

L. From 1885 to 1889, the making of a series of practical 
tables for a number of machines in the shops of the Midvale 
Steel Company, by the aid of which it was possible to give 
definite tasks each day to the machinists who were running 
machines, and which resulted in a great increase in their 
output. 

M. In 1886, the demonstration that the thickness of the 
chip or layer of metal removed by the tool has a much greater 
effect upon the cutting speed than any other element, and the 
practical use of this knowledge in making and putting into 
everyday use in our shops a series of broad-nosed cutting tools 
which enabled us to run with a coarse feed at as high a speed 
as had been before attained with round-nosed tools when us- 
ing a fine feed, thus sustituting, for a considerable portion of 
the work, coarse feeds and high speeds for our old maxim of 
coarse feeds and slow speeds. 

N. In 1894 and 1895, the discovery that a greater propor- 
tional gain could be made in cutting soft metals through the 
use of tools made from self-hardening steels than in cutting 
hard metals, the gain made by the use of self-hardening tools 
over tempered tools in cutting soft cast-iron being almost 90 
per cent, whereas the gain in cutting hard steels or hard cast 
iron was only about 45 per cent. Up to this time, the use of 
Mushet and other self-hardening tools had been almost ex- 
clusively confined to cutting hard metals, a few tools made of 
Mushet steel being kept on hand in every shop for special use 
on hard castings or forgings which could not be cut by the 
tempered tools. This experiment resulted in substituting self- 
hardening tools for tempered tools for all “roughing work’ 
throughout the machine shop. 

P. In 1894 and 1895, the discovery that in cutting wrought 
iron or steel a heavy stream of water thrown upon the shav- 
ing at the nose of the tool produced a gain in cutting speed of 
self-hardening tools ‘of about 33 per cent. Up to this time the 
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makers of self-hardening steel had warned users never to use 
water on the tools. 

Q. From 1898 to 1900, the discovery and development of the 
Taylor-White process of treating tools; namely, the discovery 
that tools made from chromium-tungsten steels when heated 
to the melting point would do from two to four times as much 
work as other tools. ‘ 

R. In 1899-1902, the development of our slide rules, which 
are so simple that they enable an ordinary workman to make 
practical and rapid everyday use in the shop of all the laws 
and formulas deduced from our experiments. 

S. In 1906, the discovery that a heavy stream of water 
poured directly upon the chip at the point where it is being 
removed from cast iron by the tool would permit an increase in 
cutting speed, and therefore, in the amount of work done, of 
16 per cent. 

T. In 1906, the discovery that by adding a small quantity 
of vanadium to tool steel to be used for making modern high 
speed chromium-tungsten toois heated to near the melting 
point, the hardness and endurance of tools, as well as their 
cutting speeds, are materially improved. 


Chief Practical Value of Discoveries Embodied in the 
Slide Rule. 

While many of the results of these experiments are both in- 
teresting and valuable, we regard as of by far the greatest 
value that portion of our experiments and of our mathemati- 
cal work which has resulted in the development of the slide 
rules; 7. e., the patient investigation and mathematical ex- 
pression of the exact effect upon the cutting speed of such 
elements as the shape of the cutting edge of the tool, the 
thickness of the shaving, the depth of the cut, the quality of 
the metal being cut and the duration of the cut, etc. This 
work enables us to fix a daily task with a definite time allow- 
ance for each workman who is running a machine tool, and 
to pay the men a bonus for rapid work. 

The gain from these slide rules is far greater than that of 
all the other improvements combined, because it accomplishes 
the original object, for which in 1880 the experiments were 
started; 7. e., that of taking the control of the machine shop 
out of the hands of the many workmen, and placing it com- 
pletely in the hands of the management, thus, superseding 
“rule of thumb” by scientific control. 

Mistakes of Not Originally Determining Each Variable Sepa- 
rately—Standard of Twenty Minutes for Each Test. 

Almost the whole course of our experiments is marked by 
imperfections in our methods, which, as we have realized 
them, have led us to go again more carefully over the ground 
previously traveled. .These errors may be divided into three 
principal classes: 

A. The adoption of wrong or inadequate standards for 


-measuring the effect of each of the variables upon the cutting 
speed. 

B. Failure on our part from various causes to hold all of 
the variables constant except the one which was being sys- 
tematically changed in order to study the effect of these 
changes upon the cutting speed. 

C. The omission either through oversight or carelessness on 
our part of some one of the precautions which should be taken 
to insure accuracy, or failure to record some of the phenomena 
considered unimportant at the time, but which afterward 
proved to be essential to a complete understanding of the 
facts. 


The effect of each variable upon the problem is best deter- 
mined by finding the exact rate of cutting speed (say, in feet 
per minute) which shall cause the tool to be completely ruined 
after having been run for 20 minutes under uniform condi- 
tions. For example, if we wish to investigate the effect which 
a change in the thickness of the feed has upon the cutting 
speed, it is necessary to make a number of tools which are in 
all respects uniform, as to the exact shape of their cutting 
edge, their clearance and lip angles, their chemical composi- 
tion and their heat treatment... These tools must then be run 
one after another, each for a period of 20 minutes, throughout 
which time the cutting speed is maintained exactly uniform. 
Each tool should be run at a little faster cutting speed than 
its predecessor, until that cutting speed has been found which 
will cause the tool to be completely ruined at the end of 20 
minutes (with an allowance of a minute or two each side of 
the 20-minute mark). In this way that cutting speed is found 
which corresponds to the particular thickness of shaving’ which 
is under investigation. 

A change is then made in the thickness of the shaving, and 
another set of 20-minute runs is made, with a series of similar 
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uniform tools, until the cutting speed corresponding to the 
new thickness of feed has been determined; and by continuing 
in this way all of the cutting speeds are found which corre- 
spond to the various changes of feed. In the meantime, every 
precaution must be taken to maintain uniform all the other 
elements or variables which affect the cutting speed, such as 
the depth of the cut and the quality of the metal being cut; 
and the rate of the cutting speed must be frequently tested 
during each 20-minute run to be sure that it is uniform. 

The cutting speeds corresponding to varying feeds are then 
plotted as points upon a curve, and a mathematical expression 


is found which represents the law of the effect of feed upon ~ 
cutting speed. We believe that this standard or method of - 


procedure constitutes the very foundation of successful inves- 
tigation in this art. It was only after about 14 years’ work 
that we found that the best measure for the value of a tool 
lay in the exact cutting speed at which it was completely 
ruined at the end of 20 minutes. 


Pressure and Rubbing of Chip what Breaks Down Tool. 

The ultimate cause for a tool giving out when cutting metal 
is the dullness or wear of the tool produced by the rubbing or 
pressure of the chip upon the lip surface of the tool, and the 
chief element causing this wear, particularly at the high 
speeds at which tools should be run to do their best work, is 
the softening of the tool due.to the heat produced by the fric- 
tion of the chip upon its lip surface. Now, it seems perfectly 
evident that this heat will be incréased directly in proportion 
to three elements: 


a. The pounds of pressure of the chip upon the tool; 
b. The speed with which the chip slides across the nose of 
the tool; 


c. The coefficient of friction between the chip and the sur- 


face of the tool. 
And yet, paradoxical as it may seem, the writer asserts that 
there is no traceable relation between the pressure of the chip 
upon the tool and the cutting speed. 

e 


Discovery of Taylor-White Process. 
It is a noteworthy fact that when thorough investigations 
are attempted by earnest men in new fields, while frequently 
the object aimed at is not attained, yet quite often discoveries 


are made which are entirely foreign to the purpose for which 


the investigation was undertaken. Amd it may be said that 
the indirect results of careful scientific work are, generally 
speaking, fully as valuable as the direct. Two interesting 
illustrations of this fact have been furnished by our experi- 
ments. 

The discovery of the Taylor-White process of treating tools 
by heating them almost to the melting point, or, in other 
words, the introduction of modern high speed tools the world 
over, was the indirect result of one of our lines of investiga- 
tion. 

The demonstration of the fact that the rules for using belt- 
ing in common practice furnished belts which were entirely 
too light for economy was also one of the indirect results of 
our experiments, 

The manner of making these discoveries was each time in 
a way so typical of what may be expected in similar cases 
that it would seem worth while to describe it in some detail. 

During the winter of 1894-1095, the writer conducted an in- 
vestigation in the shop of Wm. Sellers & Co., at the joint ex- 
pense of Messrs. William Cramp & Sons, shipbuilders, and 
Messrs. Wm. Sellers & Co., to determine which make of self- 
hardening tool steel was, on the whole, the best to adopt as 
standard for all of the roughing tools of these two shops. 

‘As a result of this work, the choice was narrowed down at 
that time to two makes of tool steel: (1) the celebrated 
Mushet self-hardening steel, the chemical composition of the 
particular bar analyzed at this time being as follows: 


Tungsten, (per cent) 5.441; chromium, 0.398; carbon, 2.150; — 


manganese, 1.578; silicon, 1.044. 

(2) A self-hardening steel made by the Midvale Steel Com- 
pany of the following chemical composition: 

Tungsten, (per cent) 7.723; chromium, 1.830; carbon, 1.143; 
manganese, 0.180; silicon, 0.246; phosphorus, 0.023; sulphur, 
0.008. 


Of these two steels, the tools made from the Midvale steel — 


were shown to be capable of running at rather higher cutting 
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speeds. The writer himself heated hundreds of tools of these 
makes in the course of his experiments in order to accurately 
determine the best temperatures for forging and heating them 
prior to grinding so as to get the best cutting speeds. In 
these experiments he found that the Mushet steel if over- 
heated crumbled badly when struck even a light blow on the 
anvil, while the Midvale steel if overheated showed no ten- 
dency to crumble, but, on the other hand, was apparently per- 

-manently injured. In fact, heating these tools slightly beyond 
a bright cherry red caused them to permanently fall down in 
their cutting speeds; and the writer was unable at that time 
to find any subsequent heat treatment which would restore a 
tool broken down in this way to its original good condition. 

‘This defect in the Midvale tools left us in doubt as to whether 
the Mushet or the Midvale was, on the whole, the better to 
adopt as a shop standard. 

In the summer of 1898, soon after undertaking the reorgani- 
zation of the management of the Bethlehem Steel Company, 
the writer decided to continue the experiments just referred 
to with a view to ascertaining whether in the meanwhile some 
better tool steel had not been developed. After testing several 
additional makes of tools, our experiments indicated that the 
Midvale self-hardening tools could be run if properly heated 
at slightly higher speeds than those of any other make. 

Upon deciding to adopt this steel as our standard the writer 
had a number of tools of each make of steel carefully dressed 
and ground to exactly the same shape. He then called the fore- 
men and superintendents of the machine shops of the Bethle- 
hem Steel Company to the experimental lathe so that they 
could be convinced by seeing an actual trial of all of the tools 
that the Midvale steel was, on the whole, the best. In this 
test, however, the Midvale tools proved to be worse than those 
_ of any other make; i. e., they ran at slower cutting speeds. 
This result was rather humiliating to us as experimenters who 
had spent several weeks in the investigation. 

It was of course the first impression of the writer that these 
tools had been. overheated in the smith shop. Upon careful 
_ inquiry among the smiths, however, it seemed as though they 
had taken special pains to dress them at a low heat, although 
the matter was left in much doubt. The writer, therefore, de- 
termined to make a thorough investigation before finally 
adopting the Midvale steel as our'shop standard to discover, 
if possible, some heat treatment which would restore Midvale 
tools injured in their heating (whether they had beén under- 
heated or overheated) to their original good condition. 

For this purpose Mr. White and the writer started a care- 
fully laid out series of experiments, in which tools were to be 
heated at temperatures increasing, say, by about 50 degrees all 
the way from a black heat to the melting point. These tools 
were then to be ground and run in the experimental lathe 
upon a uniform forging, so as to find: 

@. That heat at which the highest cutting speed could be 
attained (which our previous experiments had shown to be a 
cherry red). 

bo. To accurately determine the exact danger point at which 
if over or underheated these tools were seriously injured. 

c. To find some heat treatment by which injured tools could 
be restored to their former high cutting speeds. 

These experiments corroborated our Cramp-Sellers experi- 
ments, showing that the tools were seriously broken down or 
injured by overheating, say, somewhere between 1,550 degrees 
F. and 1,700 degrees F.; but to our great surprise, tools heated 
up to or above the high heat of 1,725 degrees F. proved better 
than any of those heated to the best previous temperature, 

‘TRamely, a bright cherry red; and from 1,725 degrees F. up to 
the incipient point of fusion of the tools, the higher they were 
heated, the higher the cutting speeds at which they would run. 

Thus, the discovery that phenomenal results could be ob- 
tained by heating tools close to the melting point, which was 
SO completely revolutionary and directly the opposite of all 
previous heat treatment of tools, was the indirect result of 
an accurate scientific effort to investigate as to which brand 
of tool steel was, on the whole, the best to adopt as a shop 
Standard; neither Mr. White nor the writer having the slight- 
est idea that overheating beyond the bright cherry red would 
do anything except injure the tool more and more the es 
it was heated. | 
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Ordinary Belting Too Light. * 6 

During our early Midvale Steel Company experiments, ex- 
tending from 1880 to 1888, the writer had so much trouble in 
maintaining the tension of the belt used in driving the boring 
mill upon which he was experimenting that he concluded: 
(1) that belting rules in common use furnished belts entirely 
too light for economy; and (2) that the proper way to take 
care of belting was to have each belt in a shop tightened at 
regular intervals with belt clamps especially fitted with spring 
balances, with which the tension of the belt was accurately 
weighed every time it was tightened, each belt being retight- 
ened each time to exactly the same tension. 

In 1884, the writer designed and superintended the erection 
of a new machine shop for the Midvale Steel Company, and 
this gave him the opportunity to put these conclusions to a 
practical test. About half the belts in the shop were designed 


, according to the ordinary rules and the other half were made 


about three times as heavy as the usual standard. This shop 
ran day and night. The belts were in all cases cared for and 
retightened only upon written orders sent from the shop office; 
and an accurate record was kept through nine years of all 
items of interest concerning each belt, namely: the number of 
hours lost through interruption to manufacture; the number 
of times each belt interrupted manufacture; the original cost 
of each belt; the detail costs of tightening, cleaning and re- 
pairing each belt; the fall in the tension before requiring re- 
tightening; and the time each belt would run without being 
retightened. Thus at the end of nine years these belts fur- 
nished a record which demonstrated beyond question many im- 
portant facts connected with the use of belting, the principal 
of these being that the ordinary rules gave belts only about 
one-half as heavy as should be used for economy. This belt- 
ing experiment illustrates again the good that often comes 
indirectly from experiments undertaken in an entirely differ- 
ent field. 
Need of Standardization. 

Too much emphasis cannot be laid upon the fact that stan- 
dardization really means simplification. It is far simpler to 
have in a standardized shop two makes of tool steel than to 
have 20 makes of tool steel, as will be found in shops under 
the old style of management. It is far simpler to have all 
of the toois in a standardized shop ground by one man to a 
few simple but rigidly maintained shapes than to have, as is 
usual in the old-style shop, each machinist spend a portion of 
each day at the grindstone, grinding his tools with radically 
wrong curves and cutting angles, merely because bad shapes 
are easier to grind than good. Hundreds of similar illustra- 
tions could be given showing the true simplicity (not compli- 
cation) which accompanies the new type of management. 

No one doubts for one minute that it is far simpler to run a 
shop with a boiler, steam engine, shafting, pulleys and belts 
than it would be to run the same shop with the old-fashioned 
foot power, yet the boiler, steam engine, shafting, pulleys and 
belts require, as supernumeraries or non-producers on the pay- 
roll, a fireman, an engineer, an oiler, and often a man to look 
after belts. The old style manager, however, who judges of 
complication only by comparing the number of non-producers 
with that of the producers, would find the steam engine mere- 
ly a complication in management. The same man, to be 
logical, would find the whole drafting force of an engineering 
establishment merely a complication, whereas in fact it is a 
great simplification over the old method. 


Individual Motor Drive Not Recommended. 

There is one recommendation, however, in modern machine 
shop practice in making which the writer will probably be 
accused of being old-fashioned or ultra-conservative. Of late 
years there has been what may be almost termed a blind rush 
on the part of those who have wished to increase the efficiency 
of their shops toward driving each individual machine with 
an independent motor. The writer is firmly convinced through 
large personal observation in many shops and through having 
himself systematized two electrical works that in perhaps 
three cases out of four a properly designed belt drive is pre- 
ferable to the individual motor drive for machine tools, There 
is no question that through a term of years the total cost, on 
the one hand, of individual motors and electrical wiring, cou- 
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pled with the maintenance and repairs, of this system will 
far exceed the first cost of properly designed shafting and 
belting plus maintenance and repairs (in most shops entirely 
too light belts and countershafts of inferior design are used, 
and the belts are not systematically cared for by one trained 
man, and this involves a heavy cost for maintenance). There 
is no question, therefore, that in many cases the motor drive 
means in the end additional complication and expense rather 
than simplicity and economy. 


* * #* 


FORMULAS FOR DETERMINING THE PROPOR- 
TIONS OF TAPS. 


ERIK OBERG. 


It has been a very common thing among manufacturers 
of taps, and still more among persons who only occasionally 
have been called upon to make these tools, to produce taps 
without following any definite rule as to the proportions of 
the various details. Little attention has been given to the 
possibility of expressing the relation between the diameter 
and the total length, for instance, by a simple formula. For 
this reason it is very common to find that the dimensions of 
taps, or of any other tools of a similar character which are 
made in a great number of sizes, do not follow any definite 
rule in their proportions, except the one that a larger size 
has most of its dimensions a trifle larger than those of the 
preceding one; even this, however, is not always the case as 
persons familiar with small tools cannot have helped but 
notice. Various manufacturers also differ widely as to the 
proportions of their tools. For this reason the writer has 
made an attempt to express the rules according to which taps 
of proper proportions could be made in simple formulas. These 
formulas are all worked out so that all the dimensions of the 
tap stand in a certain relation to the diameter of the tap. 
This insures a tap which will be well proportioned and at the 
same time it will be well adapted for its work, even if the 
pitch of the thread should vary for the same diameter. The 
formulas are worked out with particular regard to taps with 
standard threads, either United States standard or sharp 
V-thread, but will be equally serviceable for finer pitches. 


Hand Taps. 

If we first consider the case of ordinary hand taps, we will 
find that it is not possible to get a set of formulas which will 
be suitable for all sizes from the very smallest to the very 
largest. For this reason we must work out one set of formu- 
las which will be adapted for sizes up to and including one 
inch in diameter, and one set for larger sizes. In the formu- 
las: 

A =the total length of the tap, 

B= the length of the thread, 

C'=the length of the shank, 

D=the diameter of the tap, 

H =the diameter of the shank, 

f= the size of the square, 

G =the length of the square. 

For sizes up to and including one inch in diameter 
formulas are: 

A=38.5D + 1% inch,’ 

B=2D+ 1% inch, 

C=1.5D+1% inch, 

H=root diameter of thread — 0.01 inch, 

F= 0.752, : 

G=0.75D + 1/16 inch. 

For sizes one.inch and larger our formulas will be: 

A= 2.25D + 2% inches, 

B=D +14 inch, 

C=1.25D + 1% inch, 

EH =root diameter of thread — 0.02 inch, 

P= 05H, 

G=0.33D + 1% inch. 

The supplement contains tables for the dimensions of hand 
taps with standard threads based on these formulas. Of 
course, where no necessity for close fractional dimensions 
exists, the dimensions are only approximately those obtained 
from the formulas, and are given as practical working dimen- 
sions. As seen in the table the shanks for the 3/16 inch and 


our 
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the 144 inch diameter taps are made equal to the diameter of 
the tap, according to the usual custom in manufacturing these 
taps. 

Machine Screw Taps. . 

We will next give formulas for taps used for tapping the: 
holes for regular machine screws, these taps being termed 
machine screw taps. In fact these taps are nothing but hand 
taps, but it has become customary to make them in a some- 
what different way from ordinary hand taps, The shank on 
the smaller sizes is larger than the diameter of the tap itself, 
and on the larger sizes equal to the diameter of the tap. On 
the larger sizes there is a neck between the threaded portion — 
and the shank, but on the smaller the thread runs directly into: 
the shank part. In the formulas for machine screw taps: 

A=the total length of the tap, 

B=the length of the thread, 

C =the length of the neck, 

D=the diameter of the tap, 

E =the length of the shank, 

F =the diameter of the shank, 

G=the size of the square, 

H =the length of the square. 

The following formulas will apply to all sizes of machine 
screw taps: 

A=5D-+15/16 inch, 

B=3D + %& inch, 

G=0.75F, 

H=0.67D + % inch. 

F, the diameter of the shank, is 0.125 inch up to and includ- 
ing No. 5 machine screw tap, and equal to D for larger sizes. 
Up to and including No. 7 machine screw tap there is no neck 
between the shank and the thread. For larger sizes 

C= 045 D? ; 

For sizes up to and including No. 7 

H=2D + 15/16 inch. 

For larger sizes 

H=1.25D + 15/16 inch. 

The supplements contain a table based upon these for- 
mulas. ‘ 

Tapper Taps. 

For tapper taps we may also make up a set of empirical for- 
mulas. In these § 

A=the length of the thread, i 

B=the parallel part of the thread, 

C =the chamfered part of the thread, 

D=the diameter of the tap, 

# =the diameter of the shank, 

F' =the diameter at the point of the thread. 

The formulas for tapper taps up to and including 9-16 inch 
are as follows: 

A=4.5D + 5/16 inch, 

B= 2.75D + 3/16 inch, 

C=1.75D + & inch, 

E= root diameter of thread — 0.01 inch, 

F=root diameter of thread — (0.005D + 0.005 inch). 

For sizes from % inch diameter to 2 inches inclusive the for- 
mulas are: 

A=2D + 1% inch, 

B=1.25D + 1 inch, 

C=0.75D +3 inch, 

#H=root diameter of thread — 0.02 inch, 

F=root diameter of thread — (0.005D + 0.005 inch). ; 

By means of the formulas given, the dimensions for any in- 
termediate size between those tabulated in the supplement — 
may easily be determined. It is understood, of course, that 
the formulas have a great degree of flexibility, and that they 
are proposed only in order to facilitate the work of the tool- 
maker or draftsman to whom it is often left to settle upon 
the dimensions for these tools. The tables (see supplement) 
are worked out in order to save figuring in each individual 
case, but, as stated previously, give the approximate working 
dimensions, and do not give the close theoretical values fig- 
ured from the formulas, excepting when essential. 

* * * 
The total railway mileage under contract for construction 


or in immediate prospect in the United States and Canada is: 
over 25,000 miles. 
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THE PLANER VS. THE MILLING MACHINE. 


* H. P. FAIRFIELD. 


It did not occur to me when presenting the photographs 
of a simple planer job in the September, 1906, issue that the 
editorial comment would bring out an opinion regarding the 
relative value, as a cost reducer, of planing and milling. The 


Dsineern y- 


» 
Fig. 5. Work on which the Milling Machine is Superior to the Planer. 


remarks as I read them, are of a general nature, and were 
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a few more photographs, illustrating the manner in which 


work is being done by several of our New England firms of 
high standing, who have given time and thought to the sub- 
ject of costs in the shop. 

It may be well to mention that the object of the original 
illustrations was to show a simple job of planer work and 
the way in which it could be systematically done in a planer 


MAcHmery hy 


Fig. 2. Fixture for Holding Base of Bearings while Planing. 


Fig. 4. 


Fig. 6. Using Gang of Cutters for Rapid Finishing by Milling. 


Meant to apply to grouped or strung work as it is usually 
done on the planer, and the particular piece shown was mere- 
ly used to give point to the words. 

The question of planing versus milling is to me an inter- 
esting one, and Mr. Edgar’s presentation of his views in the 
November issue has interested me to the extent of showing 


where only the regular equipment of the machine was avail- 
able, that is to say, the usual stops, straps, bolts, leveling 
strips, backing strips and chucks. The piece shown is regu- 
larly done in our shops, using special fixtures, but as these 
might vary in different shops they were not pertinent to the 
purposes which were sought in the original paper. 

Fig. 1 of the present paper illustrates the fixture we use 
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for holding the caps, and it appears to me as being much 
simpler than the one Mr. Edgar suggests as there are no pins 
or setscrews, a simple casting fitted to the planer bed com- 
prising all there is to it. 

Fig. 2 shows the fixtures used in holding the base portion 
of the bracket, and they will be seen to consist of a simple 
backing strip, undercut at the lower edge to lock the edge 
of the casting, and a similar strip for the front side of the 


Fig. 7. Finishing Slides by Angular Cutter on the Milling Machine. 


planer, fitted with setscrews at an angle suitable for forcing 
the casting to be held against the backing strip and down 
firmly to the planer platen. For ease of handling, these strips 
are made in short sections, but when in use they form a con- 
tinuous fixture and can be used in sets, if there is more than 
one head mounted upon the cross-rail. This fixture, while 
similar to the one shown by Mr. Edgar is to my mind simpler, 
as no setscrews are used, or needed, in the backing. His jig 
or fixture for holding the piece when milling with a face 
cutter might hold the work when a light cut was being taken, 
but could hardly be said to be a good device as it appears 
trappy and locates by the wrong surfaces to insure steadi- 
ness. 

Fig. 3 shows a set of fixtures designed to hold the casting 
shown in Fig. 4 while it is being planed. As the planer used 
for this work has two heads upon the cross-rail the castings 
are strung in two groups covering practically the whole sur- 
face of the platen. 


Fig. 8. A Case where Accuracy is Easier Procured by using the Planer. 


A decision as to whether a piece of work shall be done 
upon a milling machine or in a planer often depends upon 
the available machine, but in our shop much experimenting 
has been and is being done in an honest attempt to learn 
which method will give the lowest piece cost. The mere ques- 
tion of removing stock is only a portion of the problem; 
the relative expense of equipment enters to some extent, but 
the main question in determining the method of machining 
is that condition of the work when leaving the different 
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machines which calls for the least hand work to insure both 
accuracy and finish. An ability to chew cast iron does not 
mean much after all in machine construction unless other 
qualifications are present. 

The result of experiment has led to milling some work that 


-was formerly planed, but so far as our results show there is 


not much comparison between the two methods for the work 
shown, when time, accuracy, and low initial cost are consid- 
ered. An attempt has also been made to add others’ experi- 
ences to our stock of data, and considerable time has been 
spent in viewing what the other fellow has done, The re- 
sults of all this lead us to conclude that for simple plane sur- 
faces, the planer properly equipped with fixtures and tools 
by which to do the work is in the game to stay. 

When such work as that shown in Fig. 5 has to be done in 
any considerable quantities, the milling machine will natural- 
ly be the method chosen. Fig. 6 shows another job that can 
be done upon an ordinary milling machine, and much quicker 
than on the planer. In Fig. 7 experiment has led to milling 
the angled side of the piece, but the reverse, which is a sim- 
ple plane surface, is done upon a planer, stringing as many 
as convenient at a time. Figs. 8 and 9 are views that show 


ordinary practice, and when accuracy and piece cost is an 
item, in my opinion the best practice. 

To sum up, then, my belief is that where the simpler plane 
surfaces that naturally lend themselves to grouping, are to 
be produced, the planer with a proper equipment is the nat- 
ural machine to use, and will be found to give the lowest piece 


Fig. 9. Planing the Ways of Lathe Beds. 


cost. It is understood, of course, that the piece cost when 
figured includes its proportionate share of fixed costs as it al- 


ways should. 
* * * 


THE SIXTIETH BIRTHDAY OF BUGHOUSE 
BANNISTER. 


"THE HIRED MAN. 


Bughouse Bannister was a millwright; if he had been 
twenty-five or thirty years old, instead of sixty, he would 
have been a mechanical engineer or a mechanical superin- 
tendent, or a master mechanic or a mechanical expert, but 
being sixty, he refused to call himself any new-fangled name. 

The ambition of his life had been to bring forth a new 
steam engine, one that would astonish his friends, and now 
on his sixtieth birthday the engine was done and ready to 
try, and Bughouse invited his friends in to be astonished, 
and they certainly were astonished good and plenty! * * * 

Just as firmly as Bughouse stuck to his title of millwright, 
he also stuck to some ideas of millwright vintage; he could 
not realize that mechanical art had improved to the extent 
that it was possible to make gears good enough so that a 
rack and pinion feed could be used in a machine without 
“the teeth showing the work,” or that bevel gears could be 
made to run as well and be as good every way as spur gears, 
and so he naturally clung also to the old idea of millwright 
days, that one gear of a pair must have a “hunting tooth.” 
Thus do some people refuse to be “dragged from the altars 
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of their forefathers,” and thus was Bughouse put in a position 
to astonish his friends, * = * Sa ~ 

It never was quite clear to me why Bughouse clung so 
tenaciously to the old exploded ideas, but it may be because 
he was over “fifty.” I was told not long ago by a gentleman 
who is an eminent authority on some subjects, from which 
some people, including Bughouse, would argue that he must 
necessarily be also an eminent authority on all other subjects, 
that “men over fifty do not progress,” but here is what is 
puzzling me: this eminent authority is himself “over fifty,” 
and if he is right, men “over fifty’ do not progress, and if 
they don’t, he, being “over fifty” must be wrong: therefore 
men over fifty do progress, and it follows that—well, anyhow, 
it is evident that it is a perplexing subject, and the more 
you study it the more you don’t find out, but all this is 
neither yonder nor here, as Bughouse used to call the New 
York & New Haven Railroad. * = * * 

Bughouse started up his engine. She turned over nicely a 
few times, and then began to hesitate a little going by the 
quarter. Then instead of going by she stopped just before 
she got there, and came back the other way almost to the 
quarter, then back again, but not so near to the quarter this 
time, and so on, less.and less, until she reversed the whole 
thing and started up the other way and finally made a few 
turns backwards. 

Bughouse always said that when he made his engine he 
would drive the valve by gears, because gears had more power 


“You must have a hunting tooth.” 


than anything else (and I have heard truly mechanical en- 
gineers say the same about gears)—so he did as he always 
said he would do, and had put a “hunting tooth” in one of the 
gears. * Boy * * * * 

These peculiar motions, while they might be all right for 
a washing machine or a cock grinder, were no good for an 
engine; and this is about the way some things are “invented.” 
A man tries to invent a peanut roaster, and when he gets it 
done finds it will make a much better ice cream freezer, and 
so calls the world to witness what a great ice cream freezer 
inventor he is! 

I know, because I am an inventor myself. 

* * * * * * 

This is the first story I have ever written where the moral 
could not easily be seen without the aid of X-rays, but the 
moral of this one does not seem to be clear, probably because 
I am myself “over fifty,” so I will need to add the only moral 
I can think of: Don’t have any bdirthdays after you are 
forty-nine.” 
. * * * 

About 35,000 American automobiles were manufactured in 
1906 and it is expected that this number will be greatly ex- 
ceeded in 1907, it being estimated that 45,000 cars will be 
manufactured to supply the enormous demand. 
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PERSPECTIVE VS. OBLIQUE PROJECTIONS. 


FREDERIC R. HONEY. 


When the study of linear per- 
spective is omitted in a course of 
instruction in industrial draw- 
ing, it is for the reason that it 
is dispensable in practical work. 
A knowledge of perspective is 
essential to the artist, however, 
because his work always in- 
cludes the representation of ob- 
jects as they appear, as. distin- 
guished from their representa- 
tion in their true dimensions, 
which is specifically the province 
of the mechanical draftsman. 
Then, again, a knowledge of per- 
spective is regarded as involving 
a considerable familiarity with complicated constructions 
which have no direct bearing on the work of the draftsman. 

As a consequence, when it becomes necessary to represent an 
object pictorially, to convey to the ordinary observer a knowl- 
edge of its general form and proportions, one of the systems 
of oblique or of isometric projection is employed. This kind 
of projection is- frequently introduced in drawings accom- 
panying the specifications of patents but gives a more or less 
distorted view of the object. 

The principle of the oblique projection is illustrated in 
Fig. 1. Let abcd represent a plane or a sheet of drawing 
paper. Let # F be a perpendicular line piercing the plane at 
f. Jf any oblique line be drawn from £ to this plane, pierc- 
ing it at e, €,, e, or e;, and this point be joined with F, any one 
of the lines Fe, Fe,, Fe, or Fe, is an oblique projection of 
EF. The line He, He, Ee, or He, may be situated in any 
direction, and may form any assigned angle with the plane. 
That is, a perpendicular line may be represented in any direc- 
tion, and may be made as long or as short as we please. 

A very convenient system, and the one which the writer 
usually adopts, is the following: From Fig. 1 we see that all 
lines situated in the plane of the paper are shown in their 
true length and relative positions. The same is true of all 
lines in any plane parallel to the plane of the paper. 

If we draw all lines which are perpendicular to the paper, 
at an angle of 45 degrees, and make them one-half of their 
length in space, we obtain a very simple and easily recognized 
representation of the object. 

Let the square abcd, Fig. 2, represent a face of a cube in 
coincidence with the plane of the paper. Draw the 45-degree 
lines, ae, bf, cg and dh, each equal to one-half the edge of 
the cube, and complete the square efgh. The face of the cube 
which coincides with, and the one which is parallel to the 
plane of the paper, are shown in their true value. 

The same will evidently be true of the cylinder, Fig. 3, as 
one base coincides with the paper. The 45-degree line ab 
drawn from the center a making ab equal to one-half the 
length of the cylinder, determines the center of the base 
parallel to the paper; and the figure is completed by the 45- 
degree lines tangent to the circles. 

If we wish to represent a hollow cylinder or tube, the 
thickness of the material is shown in its true dimensions, 
and the circles described from a and 6 as centers complete 
the projection. If these figures be drawn on a large scale, the 
distortion would be very marked and the superiority of the 
perspective drawings, Figs. 4 and 5, is apparent. 

Let the square abcd, Fig. 4, represent one face of the cube. 
Assume S any convenient point above the cube, and draw SD 
parallel to ab, making it equal to the distance from the eye 
of the observer to the paper. This measurement will fall 
beyond the limits of the paper as indicated by the arrow. We 
assume for the moment that it is accessible. 


Frederic R. Honey. 
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From a, b, c and d draw lines to 8. Produce de to c mak- 
ing ce = cd. Frome draw a line to D (off the paper), inter- 
secting cS at f. Draw the perpendicular fg and the horizontal 
gh, completing the perspective of the solid which is a correct 
perspective drawing, and which will satisfy the eye if it be 
placed at a distance from the paper equal to the measure- 
ment SD. 

In order to bring the construction wholly within the limits 
of the drawing, we may mark on the line drawn from S any 
fractional part of the distance to D, as for example, one-fourth 


D 
to —. 
4 
D 
k to — we obtain f, the same intersection as before. 
4 


If we lay off ck one-fourth of dc and draw a line from 


Any 


fraction of the distance may be laid off on S'D provided the 
same fraction is employed on de produced. 

The height of the horizon or the level of the eye is assumed 
by the draftsman. S represents the point opposite the eye, or 


d FIG. 
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of representing an object as compared with oblique projection, ° 
we take as an example a portion of a built-up crankshaft such 
as is used in the most powerful reciprocating engines of our 
large steamships. The proportions in Figs. 6 and 7 showing 
two views of the crankshaft are in accordance with the best 
practice, and are taken from “Machine Design,” by Low and 
Bevis. Fig. 8 is an oblique projection reduced to an assigned 
scale. The distance between the axes of the shaft and pin are 
laid off on a perpendicular from a to b. From each of these 
points 45-degree lines are drawn on which are laid off one- 
half of the measurement corresponding to those which are 
found in Fig. 7. 

Thus ac = bd = one-half of AC; ce = df = one-half of CH; 
and eg = fh = one-half of EG. From each of the centers a, 
c, e and g, draw two circles whose diameters are equal to kt 
and mn, Fig. 6. From each of the centers 0, d, f and h, draw 
two circles whose diameters are equal to pq and rs. Connect 
the eye of the crankpin with that of the shaft by ares which 
correspond with those of Fig. 6. The outline of Fig. 6 is 
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Principles and Practice of Perspective Drawing. Note the Distortion in Oblique Projections. 


its projection on the paper. Its distance on the right or the 
left of the object is also assumed. These measurements evi- 
dently affect the apparent outline of the figure. They are 
selected at distances calculated to produce a satisfactory per- 
spective drawing, 7. e., one which will exhibit the required 
details clearly. The draftsman should be careful not to make 
the distance from 8 to D too short, which would result in 
“steep perspective.” 

The application of the construction in drawing a cylinder, 
Fig. 5, is very simple. From o, the center of the circle, draw 
the horizontal line oa equal to one-fourth of the length of the 


cylinder. 
D 
A line drawn from a to — intersects oS at b, the center of 
4 


the other base. Draw 6d parallel to oa. A line drawn from 
cto S intersects bd at d. With the radius bd draw the circle 
representing the other base. Tangents to the two circles drawn 
to S complete the outline of the figure. The drawing is com- 
pleted by the circles representing the hole, the radii of which 
are, respectively, oe and Of. 

To illustrate the use to which perspective may be put in 
practical work, and to indicate the superiority of this method 


repeated four times, and then 45-degree tangents showing vis- 
ible lines, are drawn completing the oblique projection. 

The perspective, Fig. 9, is drawn as follows: Draw the 
perpendicular ab equal to the distance between the centers of 
the circles, Fig. 6, and copy the end view. Assume a hori- 


zontal line S — equal to one-half the distance from the eye 
Pe 


to the paper, at any convenient distance above the figure. 
From a and 0 draw lines to 8S. From a draw the horizontal 


AC CH 
line ag, and lay off ac = —— (Fig. 7); ce = ——, and eg = 
2 2 


HG : 
——. From the points c, e and g draw lines to —, intersect- 
ie 


ing aS at c,, €, and g, From these points draw perpendiculars 
intersecting bs at d, f and h. From S draw tangents to the 
circles representing the eyes of the pin and shaft. _Perpen-* 
diculars from d, f and h drawn to one tangent; and perpen- 
diculars from ¢,, ¢, and g, to the other tangent, will give the 
radii of the remaining cireles, and the draftsman will readily 
complete the perspective. 


' that it cannot be lost. 
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LETTERS UPON PRACTICAL SUBJECTS. 


ANCHOR PLATES FOR FOUNDATION BOLTS. 

I show herewith sketches of two styles of anchor plates. At 
the shop where I am employed we had been using the anchor 
plate shown in Fig. 1 with a square head bolt. We had to 
rearrange our machinery, placing much of it upon new foun- 


af Anchor Plate 


To-Suit 


| 4 WI. Bolt 


Figil. Old Style Anchor Plate for Square Head Bolt. 
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dations, and rather than dig out the old plates and bolts we 
sawed the bolts off with a hack-saw even with the floor line. 

In setting up the new foundations the bolts would in some 
cases be too long and in places too short after the floor was 
leveled. To overcome this difficulty the bolt and plate shown 
in Fig. 2 were designed. With this bolt a square nut is set 
on the little shelf, shown by the section lining, where the 
projecting ledge at each side holds it in place. A straight 
rod threaded on both ends is screwed into it. The ring on 
top of the plate keeps the pipe centered around the bolt 
while the cement or grouting is being poured. When the bolt 
is short all that is necessary to do is to cut off a new rod of 


a 
_- 


% - To-Suit i 
a. FI a =i) — 
x= — mn =o 


uv 
34° W.L.. Bolt Machinery, N.Y. 


Fig. 2. Improved Anchor Plate for Square Nut and Threaded Rod. 


the required length, thread it, and place it in the pipe, where 


it may be screwed into the nut, which is so securely enclosed 
When the machinery is moved the bolt 


can be taken out and used in the new foundation. H.C. F. 


THE PROPER METHOD OF MAKING SURFACE 
: PLATES. © 
In order to have straight and true beds and platens on the 
machine tools manufactured to-day, it is essential to have 
good surface plates to scrape them in by. There has long ex- 
isted an erroneous idea as to how to make a good surface 


plate. Some contend that a good proof staff or surface plate 
can be made by scraping in two plates together, until they 
show a good bearing. This is not right. A proof staff made 
after such a fashion is not necessarily true. Inaccuracies in 
the one plate will often be concealed by corresponding inac- 
curacies in the other. The proper way to obtain a good 
surface plate or proof staff is to have three plates carefully 
planed up and then worked with as follows, numbering the 
plates one, two and three. First, fit No. 3 and No. 2 to No. 1; 
you have now No. 2 and No. 8 alike; second, fit No. 2 and No. 
3 by scraping as much on one plate as the other; third, fit 
again No. 1 to No. 2; fourth, fit again No. 3 to No. 1; fifth, 
fit No, 2 to No. 3 together by scraping as much on one plate 
as the other. Continue this procedure carefully until No. 1 
will fit No. 2 and No. 3, and No. 2 will fit No. 1 and No. 3. 
You have now three plates that are accurate and which can be 
relied upon. Having three good plates, one can be laid aside 
as a guide to be used only for testing the other plates at fre- 
quent intervals, while the other plates can be used in active 
service. J. J. JENKINS. 


\ 
SURFACE GRINDING ON THE PLANER. 

The accompanying cut shows a surface-grinding job done on 
the planer. The work seen strapped on the bed is one jaw of 
the guide for an endless steel knife, which runs over pulleys 
exactly as does a band saw, and is kept perfectly straight on 
the tangents by these guides. The latter are made of cast 


Surface Grinding on the Planer, 


iron, faced with hardened steel, and have to be trued up every 
few months because of the constant motion of the knife. To 
do this with a tool was out of the question, so our foreman, 
Mr. S. F. Cronk, solved the problem with the outfit shown, 
constructed entirely from odds and ends. In the toolpost of 
the planer is secured the shank of the holder for a small 
grinding wheel spindle and on the rear of the housing is 
clamped a jack-shaft having a grooved pulley at one end and 
a flanged pulley at the other. This shaft is driven by a 
one-inch belt, which can be seen inside the reverse belt and 
which passes over the large pulley on the countershaft. The 
round belt shown under the cross-rail drives the grinding 
wheel spindle from the jack-shaft. The cutting is done by the 
body of the cup-shaped wheels which have served their use 
fulness on the cutter grinder. As can be seen, the photograph 
was taken about on the level of the planer bed, the machine 
itself being a 15-foot New Haven planer with clutch drive. 
Middletown, N. Y. DonaLp A. HAMPSON. 


—————_ 


ANOTHER MATHEMATICAL ‘‘PROOF.”’ 
Having realized that my attempt to disprove Euclid was 
met with stern opposition, and that the readers of MACHINERY 
bestowed upon me ridicule rather than compassion, which lat- 
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ter would probably have been a more properly selected senti- 
ment in the case, I have promised myself not to try to aspire 
to scientific honors in the realms of geometry; this, however, 
does not say that I am going to “give up,’ but simply that I 
intend to switch over to a more congenial territory. The laws 
of geometry are evidently a little too rigid to be tampered 
with; but by means of algebra one can prove almost anything. 
While the readers of Macuinery did not favorably accept of 
my “proof” that a right angle equals one that is larger than a 
right angle, there may be some difference of opinion as to the 
fundamental principles of algebra if I can prove that 1 equals 
2 by the use of simple algebraic operations. Assume that 


C=; 
Multiply both terms with a, in which case 
a= a0. 


Subtract from both terms b?. The remainders are then equal: 


a* — b? = ab — b’. 
This expression can be written in the form 
(a+ bd) (a—b) =d(a— bd). 


ay 
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TOOL-HOLDER FOR CHUCKING IN THE SCREW 
MACHINE. 


The accompanying cut shows a tool used in connection 
with chucking work on a 2-inch screw machine designed for 
machining round bar stock only. On this machine, when it 
was necessary to use a chuck to hold pieces, the cross-slide of 
the machine was thrown out of service, both on account of 
the large swing of the chuck body and the short length of the 
longitudinal, feed screw of the machine. Moreover, the capacity 
of the regular box tools in the turret was but 2%4 inches. 
For these reasons the following fixture was designed. 

Referring to the cut, A represents a steel casting which 
fits on the turret of the machine. The tool carrier, B, which 
is a steel forging, finished all over, is provided with four set- 
screws, C, and receives its feed from the square-threaded 
screw D, which in turn is operated by an ordinary crank. By 
using four clamping screws for holding the tools, it becomes 
possible to do both end and side forming, facing and turning. 
The feed screw D is a running fit in the bronze nut ZH, allow- 
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Tool-Holder for Chucking in the Screw Machine. 


Divide both members with @—b; the quotients are then 


equal: 
(a+b) (a—b) apr 
a—b a—b 
Carrying out the division we have 
at+b=bD. 
But @ is assumed equal to b. Thus 


b+ b= b, or 26= Dd. 
Divide both terms with b and we have 
Dele 
Whoever invented the algebraic operations made use of is 
not known, but the honor is supposed to belong to an Arab 
whose name is not preserved to posterity. Perhaps that makes 
it safer to question his methods than in the case of Euclid. 
I promise I shall never attack his conclusions any more. But, 
‘by the way, I have a scheme of perpetual motion which is not 
yet patented. Amy person with sufficient capital for exploita- 
tion may have it for the asking. Res 


ing the feed screw to bear on the ends alone, thereby prevent- 
ing binding or locking. The end thrust of the screw is takem 
up by the collar F, which is held by two fillister head screws. 
By placing the adjustable gib G on the under side, an easy 
travel is secured for the tool carrier when in operation. The 
work performed consists mostly of small special castings vary- 
ing in diameter from one to Seven inches. In this manner 
the fixture becomes universal to a great extent, and is ren- 
dered particularly valuable on account of the shop lacking 
a turret lathe designed for chucking rather than for plain 
screw machine work. W. T. Mz. 


“URGE ORDER” SYSTEM. 

The cut herewith shows a card of an “Urge Order” system: 
used by The R. K. Le Blond Machine Tool Co. for getting out 
rush parts, or pieces that are urgently needed for completing 
a lot of machines. This is not an integral part of the regular 
shop system but is supplementary to it, and used only for 
those pieces which have preference over all other work com- 
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ing through the shop, and for this purpose it has proved very 
effective. It is the custom to gather all the machine parts, 
screws, etc., needed to erect a lot of machines several weeks 
before they are to be erected upon trucks in the stock room to 
be delivered into the shop when needed. It frequently occurs 
that some parts that are wanted are not on hand in the stock 
room at this time, and the object of the system is to get 
_Nor /4_ 1906 


URGE ORDER> Ge 


tGFThe following WA*WSS COLZAYS are URGENTLY WANTED and must have 
IMMEDIATE ATTENTION Fill in blanks and return at oncehgy 


SUP’T. 


When will you deliver ? 


Ay, 26 


Amt.Required 


63 


Sym. Name 


/E “Collars Reece le $-37 


Cause of Delay ? , 


- ¢ ; 
Foreman, 
When'will you deliver ? 


Sym. Name Amt.Required 


LE Collars, Piece a $-37 63 


Cause of Delay? 
OC swileve Porcman 


‘Urge’ Orders of the R. K. Le Blond Machine Tool Company. 


these through at once. On these parts work is usually already 
commenced in the shops, and they are in some partial state 
of completion. . 


The number of parts needed is stated on the urge order - 


with the name or mark of the pieces.. The order or card is 
taken to the foreman in whose department the work is. The 
foreman fills in the date when he will deliver same to the 
next department and signs his name. If for some cause he 
cannot promise a delivery owing to the lack of some tool, jig, 
ete., that he might be waiting for, he indicates this reason on 
the card. The card is then returned to the superintendent’s 
office, inspected and filed in a dated card index. This index 
is the usual kind used for similar purposes and has tab cards 
numbered from 1 to 31. The cards are received daily, and on 
the day marked on the card it is checked and taken with the 
work to the next department, to be again dated and signed 
by the foreman. This is continued until the work is delivered 
to the stock room. As will be seen, this forms a record of 
all promises made by the foreman and keeps a constant check 
on the work until it is finished. W. G. 


JIG FOR PLANING CONNECTING-ROD BRASSHES. 

Having at different times derived ideas from other jig and 
tool designers, I hereby submit drawings and description of 
a jig designed this last summer with the hope that someone 
may derive an idea from it. The pieces to be milled were 


connecting rod brasses for Corliss engines from 30x 36 inches 
down to 10x12 inches; two different sizes of this jig were 
sufficient for all. 


Machinery, N.¥. 
Fig.1. Jig with Work in Place. 
e 


The jig consists mainly of two pieces, as shown in Fig. 2, 
the angle plate and the revolving faceplate. The jig is so 
arranged that all four sides, one of which is planed for a 
wedge, could be milled at one setting by simply turning the 
faceplate until the index pin engaged in the proper hole. 
The hole off center is for locating the proper angle when 
milling the wedged side. The angle plate A is made quite 
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stiff, because it has to take the entire cutting strain, without 
springing to any extent. The faceplate B is finished all over. 
The hole in the center for the studs for holding faceplate and 
work in position was drilled in the lathe to insure accuracy. 
It had been our great trouble in the past that we could not 
with the cheap labor we use, get our work milled square with 
the bore, which necessitated a lot of filing and chipping. The 
washer (0, Fig. 1, is used for locking plate after swinging 
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Fig. 2. Details of Jig., 


into position and engaging index pin D. The holes into which 
the index pin engages are bushed with taper bushings, made 
of tool steel and hardened and lapped to fit. The work is cen- 
tered on bushings the same size as the pin on which the 
brasses are to run. This enables the operator, by squaring 
one side, to chuck his work accurately, and all work done is 
interchangeable. The eight holes drilled diagonal in the angle 
plate are for the purpose of putting stops to hold the work 
after it is clamped in position as an additional precaution 
against slipping. Of course this jig can be improved upon, 
but at present it is doing the work for which it was designed, 
doing it better and in one-third of the time of the old way, 
1. €., uSing special parallels. RGD: 
THE STRENGTH OF A MOUTHPIECE RING 
AND COVER. 


In relation to the above article in the November issue 
(Engineering Edition, page 119) I wish to call attention to a 
part of a mouthpiece ring which sometimes has proven out 
to be designed too weak, referring. to the danger of.failure 
of the flange at the corner of the gasket groove. I notice, in 
the article referred to, the words: “The possibility of this 
would be a rather difficult thing to calculate with assurance, 
but good judgmert would seem to indicate that the casting is 
none too strong at this point.” I think the manner of figur- 
ing the strength at this point, which I present, will be of 
value to those interested in the design of such vessels. 

At the left of the cut is shown the ring as suggested. The 
load (L + WN E£#, see the article) is acting with a certain 
bending moment on the flange of the bolt circle, and trying 
to break it in the cylindrical area whose height is h and 
whose length is 2 mw r, as shown in the right-hand figure, 
which is a plane development of the circumference of the 
ring. Considering the action as being that of a cantilever 
whose. length 7 is 2 inches, breadth 6 = 2 7 r = 166.5 
inches, and whose depth = h = 1% inch. We may obtain 
the extreme fiber stress as follows: 

Bending moment=—=(L+NE) I 

Sow 


Resisting moment = S Z = 
6 
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Soh? 
(L+N #) l= 
61(L4+NE) 
SSS ee 
bh’ 


12 (126,000 + 24 K1,200) 
i= 


= 4,950 pounds per square in. 
166.5 X 1.5? 


The result of this calculation shows that the factor of 
safety for the flange is smaller than 5, so that it would be ad- 
visable to increase the thickness of the flange to give sufficient 
strength. An increase of thickness to 214. inches gives a unit 
stress of 3,640 pounds, an amount well within reasonable 
limits. Instead of increasing the thickness, however, flange 
ribs, as shown in the dotted lines in the cut, could be pro- 
vided for getting a higher strength. The development in this 
case will give two rectangles, the upper one, s t wv v, being as 
before, while the lower one, w xv y 2, has a length y x equiva- 
lent to the total thickness of all the ribs used: Obtaining 
the moment of resistance of figures tuv we y @, the unit 
stress will easily be found. HERMAN GUMPEL. 

Belleview, Pa. 

[In calculating the strength of the flange in this manner 
the stress would be slightly higher even than is indicated by 
our contributor’s figures, since he uses too small a load 
(L + NE), as N should be 36 instead of 24. We made, at 
the time the article was written, a rough calculation after 
the manner suggested, carrying it far enough to show that 
the original design was weak in this respect. We believe, 


}<-—_—-—--=2 7" = 166;5: —-———--> 
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Finding the Strength of a Flange. 


however, that the actual stresses would be somewhat less 
than would be indicated by a simple solution of this kind. 
The tendency to bend is resisted, not only by the deforma- 
tion of the fiber when the section is considered as a beam, but 
also by the compression of the outer fibers of the flange the 
moment any bending takes place. We agree with our contrib- 
utor, however, that the construction is none too strong at the 
point in question and it could be improved by thickening the 
flange or by adding ribs. The value of ribbing in a casting 
of this sort, on general principles, is shown in Prof. Benja- 
min’s article on the bursting strength of cast-iron cylinders 
in MAcHINERY, Engineering Edition, November, 1905.— 
EDITOR. ] 


THREADING TOOLS AND THREAD GAGES. 


a: soy Of all tool-makers who are em- 
4 ployed in the manufacture of taps 
and dies, there are but few outside 
of the shops where standard thread 
plugs and templets are made for the 
trade who understand how to pro- 
duce an accurate thread. By an ac- 
curate thread I do not mean a pre- 
cision screw, but a thread which, 
while a commercial possibility, will 
measure within a fraction of a thou- 
sandth inch of being theoretically 
correct. It is probably cheaper in 
a majority of cases to buy gages 
rather than to make them, but many shops prefer to make 
their own, especially where the pitch is not standard. In 
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such shops, when a new gage is to be made, the work is usu- 
ally intrusted to a man who has the reputation of being a 
“crack-a-jack” at thread cutting, though he may not have the 
first idea as to what his gage really measures when finished. 
For such cases the following is intended as a guidance. 

The chief requisites for cutting a correct thread are cor- 
rect threading tools, a correct setting of the tool, and a lathe 
with a reasonably accurate leadscrew. In making the thread 
tool a correct 60 degree angle gage is necessary. To produce 
such a gage first plane up a piece of steel in the shape of an 


a 
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Fig.1. Gages for making Threading Tools. 


equilateral triangle as shown at a in Fig. 1. After harden- 
ing this triangle, grind and lap the edges until the three cor- 
ner angles prove to be exactly alike when measured with a 
protractor. This is now the master gage. To produce the 
female gage make two pieces, one right hand and one left, 
like that shown at b in Fig. 1; harden them and lap the 
edges that form the 150 degree angle so that they are straight, 
and square with both sides. When this is done the two pieces 
should be screwed, and doweled to a backing plate d as shown 


in Fig. 1, using the master triangle to locate them, thus pro- 


ducing a practically perfect female gage. 

In making up the tool some form of cutter to be used in a 
holder should be chosen in preference to a forged tool on 
account of convenience in handling and measuring and the 
feasibility with which it may be re-ground without destroying 
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Fig. 2. Measuring the Angle Diameter of a Thread. 


the shape. The tool should be made so that the top will 
stand level when in the holder and the clearance should be 
about 15 degrees, which is ample for a single thread unless 
the pitch is very coarse. With that amount of clearance the 
included angle between the sides of the tool in a plane per- 
pendicular to the front edge is approximately 61° 44’, The 
tool should be planed to that angle as nearly as is possible 
by measuring with a protractor, then, to test its accuracy, it 
should be placed top down on a flat piece of glass c¢ and tried 
with the 60 degree gage as shown in Fig. 1. After lapping 
the tool until it shuts out the light when tried in this man- 
ner, the angle may be considered as nearly correct as is possi- 
ble to obtain with ordinary means. To adapt the V-thread 
tool thus made to cut the United States standard form of 
thread, it is only necessary to grind off the sharp edge an 
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amount equal to one-eighth of the depth of a V-thread of the 


0.866 
required pitch, or for 20 threads per inch —— X % =0.0054 
20 


inch. To test the accuracy of this grinding a piece of steel 
should be turned up to the correct outside diameter and a 
short shoulder turned down at the end to the correct diam- 
eter of the bottom of the thread; then the piece is threaded 
and the tool fed in until the flat of the tool just tangents the 
shoulder. Then cut a nick in the edge of a piece of sheet 
steel with the threading tool. This sheet steel piece is now 
applied like a gage to the threaded cylindrical piece. If the 
nick in the sheet steel fits the thread so that it shuts out 
the light the flat of the tool is correct. 

In preparing a plug gage for threading it should be made 
the same as the cylindrical test piece above with a part turned 
down to the root diameter of the thread except that for 
V-thread it is customary to leave the shoulder 0.005 inch 
large on account of the impossibility of producing a perfectly 
sharp point on the tool. The thread tool should be set level, 
with the top at the same height as the center line of the 
spindle of the lathe, otherwise the correct angle will not be 
reproduced. After a master plug has once been produced, it 
is not necessary to turn down a portion to the root diameter 
of the thread as the work can be compared with the master 
plug by means of a micrometer fitted with either ball or V 
points for measuring in the angle of the thread. 

It occasionally happens that a tap is to be threaded, or 
other external threading is to be done, of an odd size or pitch 
where it is desired to originate a master plug. In such cases 
the writer uses three wires for measuring the angle of the 
thread, placing one wire in the angle of the thread on one 
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D155 
Dia. of screw — ——-———_—___ 
No. thds. per in. 
= micrometer reading. 

Hartford, Conn. 

[The subject of measuring threads with the wire system was 
treated at length in Macninery, January, 1904, in an article 
by Joseph M. Stabel entitled “Measuring External Thread 
Diameters.” —Ep1Tor. | 


+ (8 X dia. of wire used) 
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DRAWING TABLE FOR A TECHNICAL SCHOOL 
DRAFTING ROOM. 


Following is a description. of 
a drafting table that is giving 
first-rate satisfaction for col- 
lege drawing room work. Its 
advantages are strength, com- 
pactness and the _ utilization 
of what would otherwise be 
wasted space beneath the ta- 
bles. The table was designed 
for the drafting room of the 
mechanical department at the 
Case School of Applied Science, 
and has been in use for about 
two years. Conditions here 
made it necessary to construct 
a cabinet table containing draw- 
ers for instruments and lockers for boards and T squares. As 
several squads of men have to be accommodated at different 
periods, at the same set of tables, these tables had to be de 
signed so as to discourage the tendency on the part of some 
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Fig. 1. Front and Side Elevation of Student’s Drawing Cabinet Table. 


side of the piece and the other two on the opposite side, one 
on each side of the corresponding thread, measuring over the 
whole with a micrometer. The formula for the micrometer 
reading is obtained as follows: In Fig. 2 assume that m 
is the bottom of a V-thread, the circle showing one wire in 


no 


place, Then angle @ = 30 degrees; sin 30 deg. = 0.5; — = 
0.5 


mn or 2n0 = mn, As no and np are radii of the same circle, 
it follows that mp = 3no = 114 X diameter of wire. Multi- 
plying by two to add a length mp for the opposite side gives 
2mp = 3 X diameter of wire. Hence for V-thread, 


1,732 


Dia, of screw — + (3 X dia. of wire used) 


No. thds. per in. 
= micrometer reading. 

For U. S. form we have to take into account the flat at the 
bottom of the thread, so instead of using the U. S. constant 


1.299 we add to it % of 1.732 or 0.2165 giving as a constant 
1.5155, making the formula: 


students to “swipe” their neighbors’ instruments and draw- 
ings, and at the same time allow a number of men to use 
the same desk. 

The halftone, Fig. 2, shows the cabinet which has four in- 
strument drawers on the right-hand, and a cupboard on the 
left-hand side, the latter containing four spaces for boards 
and T squares. The drawers and cupboard are fitted with 
combination locks, so that each student has access to one 
instrument drawer and four boards. Two views of the table 
are shown in Fig. 1. Its dimensions are 3 feet 5 inches long 
by 2 feet 3 inches wide and 3 feet 3 inches high to the top 
of the board when in the horizontal position. The material 
in the cabinet part is % inch oak lumber stained a dark 
color and varnished. The panels in the back and at the ends 
are % inch oak. ; F 


fF. H. SrBuEy was born in North Oxford. Mass., 1872. He was 
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is at present instructor in machine design in the Case School of Ap- 
plied Science, Cleveland, Ohio. 


280 


The instrument drawers are 7 inches deep, 10 inches wide 
and 2 feet 1 inch long. They are made of soft wood 4 inch 
thick, except the front, which is of % inch oak. Besides the 
lock already mentioned each drawer has a pull with a slot 
in it for the occupant’s name. A stop is fastened to the bot- 
tom so that the drawer cannot be entirely removed from its 
place. This prevents any one from getting at the instru- 
ments in the drawer underneath. The board locker. is 10 
inches wide and extends nearly the whole height of the table. 
The four board spaces are each 2 inches wide, separated by 
%-inch vertical slats. The door is of 7%-inch oak with %4+inch 
panels and is hinged on the left-hand side so that it swings 
clear of the worker’s knees. The space between the locker 
and the tier of drawers is 17 inches wide, allowing ample 


Fig. 2. Drawing Table used in Case School of Applied Science, 
Cleveland, Ohio. 


room to work sitting at the table. A foot rest made of 1-inch 
gas pipe is to be placed across this space about 6 inches above 
the floor. 

The cabinet is fastened to the floor with two malleable 
iron brackets and screws. Its top is of soft wood % inch 
thick and above it is an adjustable drawing board mounted 
on iron links. This board is made of butternut wood 1 inch 
thick. Its dimensions are 3 feet 8 inches by 2 feet 6 inches, 
and it has strips 3 inches wide jointed to each end to pre- 
vent warping. Fastened to the back of the board with 4-inch 
strap hinges is a leaf with a flange around it for holding in- 
struments and ink bottles. The leaf is attached to the cabi- 
net by links in such a way that when the board is thrown 
forward to the inclined position the leaf is lifted, but re- 
mains horizontal. 
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Fig. 3. Details of Link Arrangement. 


A detail of the link and its fastenings is shown by Fig. 3 
and the arrangement of the links on the board and cabinet 
in the two extreme positions is illustrated by Fig. 4. The 
lower end -of the link is fastened to a malleable iron plate 
with a %4-inch bolt, the plate being counter sunk on the side 
next to the cabinet and the bolts riveted down flush. The 
plate is then screwed to the cabinet. The upper end of the 
link is fastened in a small brass or malleable iron bracket 
with a 14-inch bolt having a nut and washer on each end; 
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in place of the bolt a 1% inch pin having a split cotter at 
each end has been used. The bracket is screwed to the under 


surface of the table. 

The links are all made the same length, but it is evident 
that by varying their length and position, the adjustment of 
the board can be varied to suit the user, 


In the table here 
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Fig. 4. Diagram showing Extreme Positions of Links and Board. 


described the board is thrown forward 7 inches and raised 
3 inches at the back, giving it a slope of about 12 degrees. 
For maximum strength and stiffness the links under the leaf 
at the back ought to be in nearly a vertical position when 
the board is thrown forward. The board should also, when 
in this position, have a solid bearing on the front edge of: 
the cabinet for if supported by the links alone it will not 
be steady. 

These tables were built by contract for $14.50 each, ex- 
clusive of the iron work. The cost of locks and fittings, links, 
hinges, etc., with labor for putting on same amounted to 
about $4.00 each, making the total cost of each table about 
$18.50. 

In operation, four men, working at different periods, are 
assigned to a table, a book list of the lock combinations is 
kept, with the user’s name opposite the combination. The 
scheme makes it possible to accommodate a varying number 
of students, without filling up the drafting room with lock- 
ers which are in use only a small part of the time. By lock- 
ing together the drawing boards in groups of four, space is 
greatly economized at the same time as drawings may be 
left on them over night without much danger of loss. 

Cleveland, O. F. H. SIBiey. 


COLLET CHUCK. 


The chuck shown in the accompanying cut consists of three 
parts, the sleeve A, the knurled nut B, and the split collet C. 
The sleeve A is threaded to fit the spindle of the lathe and 
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Collet Chuck for use in Lathe, 


bored to receive one end of collet C. The nut B is bored to 
receive the opposite end of the collet GC and has three holes 
drilled in the outside for the spanner wrench. The tighten- 
ing of this nut forces C against the taper in A, thus gripping 
the work. Several collets of different bores should be made 
for different sizes of stock. Sizes under % inch can be con- 
veniently held by making steel sleeves as shown at D in the 
cut. The collet C is split in three parts and drilled, as shown 
at HE in the detail of the collet, for coiled springs, which force 
the jaws apart when the nut B is loosened, thus allowing the 
work to be removed easily. H. H. WILKINSON. 
Salem, Ohio. 
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SHOP KINKS. 


A DEPARTMENT OF PRACTICAL IDEAS FOR THE SHOP. 
Contributions of kinks, devices and methods of doing work are 
solicited for this column. Write on One side of the 
paper only and send sketches when necessary. 
CLEANING TOOLS WITH AN INK ERASER. 

A very convenient way of removing rust and brightening 
surfaces of tools, such as steel scales or brass and German sil- 
ver protractors, is to rub the surface with a common ink 
eraser. It does not scratch the surface as emery cloth does; 
it is always at hand fcr a draftsman and would also be 
appreciated by a machinist. Wm. H. KELLOGG. 

Chicago, Ill. 


IMPROVED TOOLPOST FOR THE SCREW MACHINE. 
The toolposts on the Garvin screw machine cross slide were 
giving me a great deal of trouble both in regard to failing to 
hold the tool rigidly, and on account of the breaking off of 


FRONT TOOL POST 


REAR TOOL POST 
Machineru, N.F. 
the part which fits in the T-slot, due to the pressure sidewise. 
I therefore decided to design a toolpost which would stand 
up under all conditions with the result shown in the accom- 
panying cut. C. W. PuTNAM. 
New York City. 


SIMPLE SOCKET WRENCH. 

I had occasion to tighten a %4-inch nut in a position where 
an ordinary wrench could not be used. The socket shown in 
the cut was made, having a hexagon hole for the nut. Through 
the top of the socket eight holes were drilled 45 degrees apart 
for a steel rod which was used as a handle or “tommy-bar.” 
This pin, being bent at an angle of 11% degrees, enabled the 


**Tommy-Bar” 
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nut to be turned one-sixteenth of a turn for each position of 
the pin, and thus permitted the nut to be tightened with a 
very short angular movement of the handle. ‘ 

Auburn, N. Y. JOSEPH ROACH. 

[This scheme is a good one for the purpose described. We 
recently saw it in use in the Schenectady plant of the General 
Electric Co. on 3-inch nuts, these being located in a generator 
frame where an ordinary wrench could not be employed. The 
simplicity of construction, ease of operation and effectiveness 
will commend this form of wrench to all who have use for 

~ such a tool.—EnrrTor. ] 
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SECTION LINER. 

The accompanying cut shows the principle of a section 
liner which. although simple, answers the purpose fully as 
well as some of the more complicated and expensive arrange- 
ments. It consists of a piece of brass or any metal 12 inches 
long with threads cut on one side as shown, about 40 threads 


Machinery, N.¥. 
to the inch, a wooden triangle and a pin driven in as indi- 
cated and filed to fit the thread into which it is to engage. 
The other boys and myself have used it and find it to be a 


good thing. JOHN H. CRAIGIE. 
Boston, Mass. 


ADJUSTABLE RING GAGES. 

There are plenty of precise mechanics who will say that 
adjustable tools and gages are unsafe, and that because of 
this particular feature some workmen are apt to get an ad- 
justment over.or under size and spoil something. While this 
really is true in a measure, the same workman could, with a 
new sharp tap or reamer, make a hole too large, or too 
small with one that was worn and dull. Adjustable tools are 
a great help and if properly used will never cause trouble. 

The cut shows one of the most satisfactory adjustable ring 
gages I know of, having used this form quite a number of 
years and prefer it to others. It is adapted for either thread 
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or plain gages, being used in both forms. A is a soft split 
steel ring. B is a split tool steel ring, hardened, ground, and 
lapped. The cylindrical truth of the gage remains perfect 
at different adjustments. The adjusting is done by the screw 
C, which should have a wood screwhead, 30 degrees included 
angle. This gage is both a convenience and a time saver—a 
practically solid gage in a few minutes changed from a stan- 
dard size to several thousanths inch plus or minus. After the 
gage is adjusted to the desired size, which is easily and 
quickly done, it is as substantial as a solid gage. M.S. W. 


PERMANENT SET OF SPIRAL SPRINGS. 

The question and answer regarding spiral springs in the 
November issue cf MACHINERY interest me. Hvidently “F. 8.” 
met difficulty in attempting to prevent the spring from tak- 
ing a permanent set. I should suggest that the spring be 
manufactured with an increased pitch, so that after hard- 
ening and tempering the permanent set may be taken out by 
compressing solid. If the spring still remains too long, a 
little more tempering will bring the desired result. It will be 
impossible by any method of hardening or tempering to pre- 
vent a spring of the dimensions given from taking a perma- 
nent set. Furthermore, do not consider that closing the coils 
tightly together will take out the entire set, but the spring 
must be compressed solid for ten or fifteen hours before the 
permanent set can be entirely overcome. A, 
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SHOP RECEIPTS AND FORMULAS. 


A DEPARTMENT FOR USEFUL MIXTURES. 


This page will be used for the publication of shop receipts which the con- 
tributors know from experience to be practicable. Nearly all readers of MA- 
CHINERY can add something, and it is desired that they use this page as a 
medium for exchanging useful formulas. It makes no difference if they are 
old and supposedly well-known, vrovided they have not already appearedin 
this department. 


283. MALLEABLE BRASS. 
Brass which possesses malleability in a high degree can be 
obtained by alloying 57 parts of copper with 48 of zinc. 
Pittsburg, Pa. U. PETERS. 


284. STEAM PIPE CEMENT. 

Mix equal parts, by weight, of oxide of manganese, pipe 
clay and white lead, ground with linseed oil varnish. 

West Somerville, Mass. BE. H. McCrintock. 

285. TO TURN VERY HARD IRON AND STEEL. 

Use a drip can for the tool with the following solution: 
petroleum, 2 gallons; turpentine, 1 gallon, and 2 ounces of 
camphor. J. H. HoLtpswortH. 

Toronto, Canada. 


286. TOBLACKEN ARTICLES WHICH ARE NOT SOLDERED 
Heat the article to a low heat and dip into a solution of 
nitrate of copper, made by dissolving copper in nitric acid. 
Then heat the piece dipped over a spirit lamp or Bunsen 
burner until from greenish color it finally turns black. 
Bridgeport, Conn. H. A. SHERWOOD. 


287. ALLOY FOR FILLING HOLES IN CAST IRON. 
Melt together 9 parts of lead, 2 parts of antimony, and 1 
part of bismuth, and pour this mixture into the hole, first 
somewhat warming the hole. .This alloy possesses the quality 
of expanding when cooling, hence becomes solid in the holes 
when cold. E. J. BUCHET. 
Dubuque, Iowa. 


288. MIXTURE FOR HARDENING SPIRAL SPRINGS. 

The following oil bath mixture gives excellent results for 
hardening spiral springs: Two gallons best whale oil, 2 
pounds Russian tallow, and 144 pound rosin. Boil the tallow 
and the rosin together until dissolved; add the whale oil and 
stir up well, and then it is ready for use. 


Birmingham, Eng. W. R. BOWERS. 


289. TO CASHEHARDEN CAST IRON. 
To caseharden cast iron use a pot of suitable size for the 


piece, packing it in with 2/3 raw bone and 1/3 charcoal. 


ground to about the same size as the bone. Seal the pot 
cover with fireclay and place in a furnace and run it about 
5 hours. Then take out the work and dip in oil or water. 

E. W. Norton. 


290. TO TURN ALUMINUM. 

To produce a smooth surface when turning aluminum use 
kerosene oil for a lubricant. If turning in a turret lathe pro- 
vided with an oil pump, mix the kerosene oil with lard oil, 
1 part of lard oil to 3 parts of kerosene, as kerosene itself is 
too thin to be fed through the ordinary oil pump without 
being mixed with a more heavy flowing fluid. Kerosene oil 
is also the best lubricant for use in boring, threading and 
reaming aluminum. JOHN C. MONRAD. 

East Hartford, Conn. 


291. TO CLEAN TRACINGS. 

Tracings that have become badly soiled from handling or 
other causes, may be easily cleaned by thoroughly sponging 
the cloth with benzine or gasoline. Kerosene will serve the 
purpose, but is not so good. It does not injure the cloth in 


the least, but on the other hand has the effect of re-estab- . 


lishing the color of a much used tracing, and will remove 
pencil marks perfectly. When some compound has been used 
on the tracing to remove the ink lines, leaving a sticky and 
gummy surface, benzine will quickly clean and dry the 
affected portion, so that it can be worked over again. 

Olney, Ill. T. EH. O'DONNELL. 
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292. TO COAT IRON WITH COPPER. 

Polish the iron by rubbing it well with cream of tartar, 
and afterward with charcoal powder, and place the metal in 
hydrochloric acid diluted with three times its volume of water, 
in which a few drops of a solution of sulphate of copper is 
poured. After a few minutes withdraw the iron and rub with 
a piece of cloth, then replace it in the solution, to which add 
another portion of sulphate of copper. By following on this 
plan the layer of copper may be increased at pleasure. Finally, 
immerse the iron in a solution of soda, wipe clean and polish 
with chalk. The coating thus obtained will be as firm and 
durable as that deposited by the electrotype process. 

Pittsburg, Pa. U. PETERS. 


293. STEEL BLUE ENAMEL. 

A steel-blue enamel suitable for applying to steel and also 
other metals to give them a steel-blue polished surface, may 
be made in the following way: Dissolve 1 part of borax in 4 
parts of water. Macerate 5 parts bleached shellac in 5 parts 
of alcohol. In a small quantity of alcohol dissolve some 
methylene blue of sufficient amount to give the color desired. 
Heat the first or watery solution to boiling, and while con- 
stantly stirring add the alcoholic solution. Stir until all the 
lumps are dissolved, and then add the blue solution. Before 
applying, the surface to be blued should be cleaned and 
brightened with emery cloth. The enamel is best applied with 
a soft brush. The solution may. be»put into a bottle and set 
aside for future use, provided the bottle is securely corked. 

Olney, Ill. T. E. O'DONNELL. 


294. TO PREVENT DRAWING TITLES FROM SMEARING 
OR RUBBING OFF. 

A great many of our railroads and large manufacturing 
concerns throughout the country are using small printing 
presses for the purpose of putting titles on their drawings. 
It is titles put on in this manner with tracing cloth printing 
ink to which I refer. After the title has been printed on the 
drawing, lacquer it over with a very thin coat of French 
varnish (such as is used by artists). This can be best ap- - 
plied with a chisel-shaped camel’s hair brush, equal in width 
to the height of the letters in the title. A good substitute 
where French varnish cannot be obtained is made by cut- 
ting 14 ounce of the best grade of white shellac in % pint of 
alcohol... As either of these varnishes dry very quickly, the 
tracings may be used soon after the titles are put on. 

Meadville, Pa. E. W. BOWEN. 


295. SATIN FINISH ON ALUMINUM. 


The article should first be dipped in a caustic soda or caus- 
tic potash soJution—potash preferred—then thoroughly washed 
in clear water and dipped in a bath of concentrated nitric 
acid, after which it should be thoroughly washed and dried in 
hot sawdust. The caustic solution should be prepared in a 
tank provided with a steam coil and should test with Baumes’ 
hydrometer at anywhere between 20 and 30. The length of 
time an article should remain in the caustic solution is a 
matter of judgment. The solution should attack the alumi- 
num rapidly, and upon removing the article from the solu- 
tion, the solution should boil furiously on the metal. After 
washing, the article should show a very black color, which 
turns to a silvery white finish upon dipping in the nitric acid. 
The best temperature for the caustic solution is at 200 degrees 
F., just below the boiling point. By the use of a steam coil 
the solution can be kept at an even temperature, and the 
strength of the solution can be maintained by adding small 
quantities of caustic from time to time. The temperature and 
strength of the solution are very important. 

The principal point to bear in mind in washing and drying 
is to dry without streaks, which is accomplished if the saw- 
dust contains no pitch or rosin. 

This finish can be improved by scratch-brushing the article 
before dipping or by first dipping in the two solutions and 
then scratch-brushing and afterward dipping again. The 
seratch-brushing destroys the grain of the metal and reduces 
the possibility of ihe article drying with streaks. 

Bridgeport, Conn. S. H. Sweet. 
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HOW AND WHY. 


A DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST. 


Give all details and name and address. The latter are for our 
own convenience and will not be published. 


36. A. L.—Please give a general rule for finding the angu- 
lar setting of a milling machine head when it is required to 
mill a flat side on a tapered pin which shall be proportional 
in width throughout its length to the varying diameter of the 
pin. For example, what is the proper setting for the milling 
machine head when making four-sided reamers for standard 
taper pins 14-inch taper per foot? 

A.—Divide one-half the taper per foot by 12, and multiply 
the quotient by the cosine of 360 divided by two times the 
number of sides. The result is the tangent of the required 
setting of the index head. Expressed as a formula, using the 
symbols and lines shown in the cut we have 

GE X cos B 4yT 
ta a, == ————= = x cos 
AH 12 2N 

a= one-half included angle of cone. 

a,— angle made by flat with the axis or center line. 
360° 
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N=number of sides. 
T = taper per foot. 
Expressed in words, the formula reads: 
Y taper per foot 
Tangent angular setting = ————____—_ 
al? 
360 degrees 


cosine ———_——_—__-. 
2 X number of sides 


Taking the quoted example, ‘we have: 


i 
Tan a, —=— X cos 45 degrees. 
12 


YX 0.707 
= ———— = 0.01041, the tangent of the required angle. 


a 


Referring to a table of tangents discloses that the angle is 
25 minutes, or the required setting. 


35. A. L. F.—Having given the number of teeth and the 
Pitch angle (or edge angle) of a bevel gear, how can I find 
the number of teeth of the mating gear, the axes being at 90 
degrees? 

A.—The number of teeth in the given gear is to the sine 
of its pitch or edge angle as the number of teeth in the mat- 
ing gear is to the cosine of the pitch angle. For example, 
Suppose the pitch angle is 56 degrees 59 minutes and the num- 
ber of teeth is 40. The sine of 56 degrees 59 minutes is 
0.83851, and the cosine is 0.54488. Hence 40: 0.83851 = x 
: 0.54488, or «= 26, the number of teeth in the mating gear. 
You will observe that the result figures almost exactly 26 
teeth; if it does not closely approximate a whole number 
then the pitch or edge angle is incorrectly given for, of 
course, no fractional tooth numbers can be used. The rule 
may be used to give both of the two possible combinations of 
a pair of bevel gears. Let us take for example the case of a 
Pinion having 40 teeth, assigning to it for the moment the 
pitch angle 56 degrees 59 minutes, then the nearest whole 
number of teeth in the mating gear is 62, but the actual re- 
sult is 61 and a fraction. Taking 62 as the probable number 
and working backward we find that the actual pitch angle of 
the 62-tooth gear must be 57 degrees 10 minutes. The method 
of finding this is simple: square the numbers of teeth in 
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‘divide either number of teeth by the root. 
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each gear, add their squares, extract the square root and 
The quotient is 
the sine of its pitch angle. To illustrate: V 62?-+ 40? 73.78; 
62 + 73.78 = 0.84034, the sine of 57 degrees 10 minutes. If, 
instead, we divide 40 by 73.78 the quotient is the sine of the 
pitch angle of the 40-tooth pinion, or 0.54216, the sine of 32 
degrees 50 minutes. Of course it is simpler to subtract 57 
degrees 10 minutes from 90 degrees, but the foregoing illus- 
trates the process more clearly. 


* * #* 


A GROUP OF LARGE REAMERS. 

The constant extension in the range of usefulness of the 
adjustable reamer could not be shown in a much better way 
than it is in the group pictured below. Probably the dimen- 
sions of these tools will seem rather large to most mechanics, 
and indeed it is rather difficult to imagine just what field of 
usefulness has been found for adjustable reamers of this size. 
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Group of Large Reamers. 


They were built to order, however, by the makers, Schellen- 
bach & Darling Tool Co., Cincinnati, Ohio, and the purchaser 
doubtless has confidence in their capabilities. The diameters 
of these tools are as follows: 734, 8, 93%4, 10, 11%, 12. The 
bores are 4 inches, 414 inches and 5 inches respectively. The 
smallest shell reamer shown (at the top) is 14% inch in diam- 
eter, the hand reamer at the bottom is 11/16 inch in diameter. 
The whole group weighs in the neighborhood of 1,000 pounds 
and certainly represents a remarkable feat in toolmaking. 
i * * * 

One of the drawbacks to the use of wire hoisting rope has 
been the spinning to which it is ordinarily subject when 
raising a load. This is troublesome and dangerous, as often- 
times a bucket will spin so rapidly that the material loaded 
above the rim will be thrown off by centrifugal force and 
cause the injury of workmen beneath. We understand that a 
rope is now on the market which is not subject to this trouble, 
it having little or no tendency to spin as the load is raised 
or lowered. This example shows one the peculiar difficulties 
that mechanical engineers are often required to overcome. 
New questions in engineering are arising every day for which 
there is little or no direct precedent, but the solutions may 
often be found by analogy, reasoning from the known action 
of materials under similar conditions, but used for entirely 
different purposes. 

* * * 

One of the oldest blast furnace blowers in the world is un- 
doubtedly one still in existence at the Lowmoor Iron Works 
in England, which according to the Foundry Trade Journal 
was built in 1791. The blast furnace itself, which was built 
in 1802 is also still preserved. 
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MACHINERY AND TOOLS. 


A MONTHLY RECORD OF NEW APPLIANCES FOR THE SHOP. 


PRECISION GEAR-CUTTING MACHINERY. 

The Sloan & Chace Mfg. Co., Newark, N. J., concerning 
whose work we have had something to say in this and the 
preceding issue of MACHINERY, have recently built an auto- 
matic gear cutter and an automatic rack cutter of larger size 
than their regular line of machinery, to meet the demand for 
the larger gears used in light mechanisms and instruments of 
various kinds. This work includes that required for cash reg- 
isters, typesetting machinery, the heavier parts of typewriters, 
etc.; but the gear cutter shown has given such a good account 
of itself on comparatively heavy work that gears as large as 
those used in automobile construction are found to be easily 
within its range. 

In the rack cutter shown in Fig. 1, the general design is 
that of the milling machine. The rack cutting spindle is 
driven from the main spindle by suitable gearing enclosed 
within a case, the axis of the cutter spindle being parallel, 
naturally, te the direction of. the index travel of the work 
table. The movements of the machine, other than the 
rotating of the cutter, are accomplished by a vertical cam- 
carrying shaft, driven by the bevel gears and worm wheel 
shown attached to the knee. This gearing takes its motion 


Fig.1. Sloan & Chace Automatic Rack Cutter, 


from a belt connected to the spindle at the back of the ma- 
chine. The cam shaft referred to is the heavy vertical shaft 
journaled in bearings in the knee beneath the table; this shaft 
makes one revolution for each tooth cut, if a single cutter 
is used, or for each feeding stroke of the table if a multiple 
cutter is used. The cam for feeding the saddle inward for the 
cutting motion and backward for the return, is located at the 
upper end of the shaft. At the lower end is another cam, not 
clearly shown, which allows the knee and table to drop on 
the return stroke, thus relieving the cutter. This is effected 
by the partial rotation of a screw haying a very coarse pitch, 
threaded into the boss projecting from the front of the col- 


umn. Within this screw, but prevented from rotating with it, 
is a nut on which the elevating screw of the knee acts. Imme- 
diately on the completion of a cut, the partial rotation of the 
first mentioned coarse pitch screw, under the influence of the 
cam, thus serves to depress the elevating screw and with it 
the knee and the work, raising it again to its former position 


Fig. 2. Sloan & Chace Automatic Gear Cutter. 


as the upper cam again commences to feed the work forward 
toward the cutter. A continuation of the bevel gear-driven 
shaft, which through the worm gearing rotates this cam shaft, 
operates the indexing mechanism, motion being conveyed to 


the change gearing at the right-hand end by a telescopic shaft 


with universal joints and a friction slip device. A trip on 
the vertical cam shaft releases the index gearing at the proper 
time when it is rotated through a complete revolution by the 
friction drive. An adjustable stop at the back of the work 
table, not shown in the cut, releases the shipper lever whose 
handle is seen projecting at the right, and stops the machine 
after any desired number of teeth. The countershaft used has 
a spring return and is held in engagement by the locking of 
this lever at its lowest position. The whole mechanism is thus 
arrested as soon as the last two have been cut with the work 
dropped away from the cutter and brought outward to the full 
extent of the return stroke. 

The gear cutter shown in Fig. 2 shows plain evidences 
of the watch machine makers’ ideas in its design, but it is 
intended to show the watch machine makers’ ideas in the accu- 
racy of its workmanship as well. The column is practically 
the same as that of the machine just shown. It is of the 
same general milling machine design. The cutter, ‘of which a 
comparatively coarse pitch is shown in the cut, is mounted on 
an arbor in a rugged prolongation of the main spindle. The 
work is held between centers and is indexed by a notched 
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disk, as is usual in precision machine practice. The various 
movements, other than the cutting feed, are obtained from 
the pulley shown near the base of the column at the left-hand 
side. From here the motion is transmitted to the knee by 
means plainly visible. A feed screw is used in this case 
instead of a cam employed in the rack cutter shown in Fig. 1. 
The quick return of the feed motion is effected by the connec- 
tions just described, while the forward feed is driven by a 
three-speed change gear box on the other side of the machine. 
The three feeds obtainable are approximately 0.010, 0.017 and 
0.030 per revolution of the spindle. With the four-pitch cutter 
shown in place in the machine, without the slightest signs of 


distress in machine, cutter or work, 614 inches per minute have: 


been obtained in cast iron, 2144 inches per minute in machine 
steel, and 7% inches per minute in bronze. The travel of the 
table is determined by stops fastened in a T-slot at the front 
acting on a clutch lever which throws in, in turn, the feed and 
the quick return. A rather ingenious indexing mechanism, 
which entirely avoids the use of spring action in the with- 
drawal of the locking pin and the indexing of the work, ro- 
tates the blank the proper amount on the first half turn of the 
feed screw at the commencement of the feeding movement. A 
one-revolution clutch has been provided for this motion which 
has been specially designed to be operative even when the 
parts are rotated by hand at a very much 
slower rate than would occur when the ma- 
chine is power driven. All the gears in the 
knee and the change gear box are of steel. 

The head is adjustable in and out of the 
bed for centering the cutter. It has a three- 
step cone for a 2-inch belt, and gives speeds 
of 121, 217 and 312 revolutions per minute 
to the cutter. In both the spindle and the 
work arbor the usual No. 10 Brown & Sharpe 
taper is provided. For cutting steel the 
work table is provided with a pan lip, and 
an oil pump is arranged to be driven by the 
quick movement shaft at the lower left-hand 
side of the column; the reservoir for oil is 
inside of the frame. The makers call this 
their No. 3 automatic gear cutter. 


THE DAHL AUTOMATIC DRILL GRINDER. 

A glance at the accompanying halftone 
shows that this drill grinder is decidedly 
different from the type to which we have be- 
come accustomed in the last ten or fifteen 
years. There is, in fact, almost no element 
in this mechanism corresponding in any par- 
ticular to that of the usual machine. The 
drill is placed in the chuck of this machine, brought up to the 
wheel, and the machine is started, after which it continues 
to grind the end of the lips to the proper contour until the 
dull portion has been removed when the operator, who has 
not meanwhile touched the machine, throws off the power 
and removes the drill. 

A shaft at the rear extending the whole length of the bed 
and driven by the two-step cone at the right, furnishes the 
power for all the movements, excepting the rotation of the 
emery wheel itself. The wheel is of the cup type, grinding 
on its face, and is mounted on an independent spindle driven 
by a round belt from the countershaft. On flat ways on the 
left end of the bed is mounted a carriage provided with a 
quick traverse movement through the pilot wheel shown. 
This carriage carries the work-holding spindle, which is pro- 
vided with a tapered hole and suitable collets for holding the 
drill in the same way it is held in the drill press. The spur 
gear shown in this spindle meshes with a pinion of half its 
diameter on the driving shaft in the rear, so that for every 
revolution of the spindle, which rotates continuously, the 
driving shaft ‘makes two revolutions. After the work has 
been once set, the carriage is clamped in place by the handle 
shown at the right of the pilot wheel. The feed of the drill 
toward the wheel, as the grinding progresses, is accomplished 
by the mechanism shown at the rear of the carriage or an ex- 
tension of the drill holding spindle. An eccentric on the rear 
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driving shaft, acting on the feed screw, through the levers 
and ratchet wheel plainly shown, advances the drill a little at 
a time as each lip passes the face of the wheel. A slotted link 
in the connection between the eccentric and the ratchet wheel 
allows a variation in feed to suit the size of the drill and the 
amount of stock to be removed. As will be seen later, it is 
necessary that the cutting edge of the drill should preserve a 
constant angular position in relation to the driving shaft 
at the rear. To preserve this relation, use is made of the 
gage pin shown in the V-block support in which the outer 
end of the drill rests. With the back shaft in a definite posi- 
tion, the clutch is loosened by the operating lever seen be- 
tween the right hand and the central bearings of the work 
spindle, and the drill is rotated until its cutting lip is prop- 
erly located with reference to the gage just mentioned. The 
clutch is then thrown in again, when the drill and the other 
mechanism of the machine are fixed in proper relation to 
each other, 

The wheel itself, driven from the countershaft by a round 
belt as before described, is mounted in a headstock which is 
free to Swing about a vertical axis passing through the center 
line of the drill and its spindle, near the point of the drill. 
The cam shown on the back shaft just at the left of the right- 
hand bearing next to the pulley, through a system of levers, 


Machine for Automatic Sharpening of Twist Drills. 


imparts to the headstock and the wheel mounted in it a 
vibratory motion about its vertical axis, performing two com- 
plete cycles for each revolution of the drill by virtue of the 
fact that the driving shaft and work spindle are geared in the 
ratio of 2 to 1, as before described. 

The action of the machine will now be readily apparent. 
The drill, rotating continuously and fed forward slowly, is 
pressed against the face of the revolving wheel which, being 
set at the proper angle for the cutting edge, is swung around 
to a gradually increasing angle as the heel of the drill is pre- 
sented, thus giving to the tool its proper clearance. As ‘the 
second cutting edge approaches, the cam swings the wheel 
back out of the way until the lip reaches the proper point 
for presentation to the wheel which, as before, swings in to- 
ward it again following the curve around to the heel. The 
drill, meanwhile, is advanced a slight amount by the feeding 
mechanism between the grinding of each lip. 

A number of interesting points will be noticed in the mech- 
anism. Provision is made, for instance, to insure an even 
wear across the whole face of the grinding wheel. At the 
front of the pivoted carriage on which the wheel is mounted 
will be seen a ratchet wheel adapted to engage with a sta- 
tionary dog on the bed. As the wheel support is vibrated 
under the influence of the cam, this ratchet wheel passes 
toward and away from the dog in turn, receiving by this 
action a step by step rotating movement. To this ratchet 
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wheel is attached a crankpin and a connecting rod, which is, 
in turn, pivoted to a stud in the headstock casting, which 
carries the wheel. This headstock is not one piece with the 
pivoted carriage which forms its base, but is fastened to it 
through sliding ways. The gradual rotating of the ratchet 
wheel through the medium of the connecting rod gives to the 
wheel a slow reciprocating movement which continually pre- 
sents to the work a new portion of the grinding face, over 
which the wear is thus evenly distributed. Messrs. Manning, 
Maxwell & Moore, Inc., 85-87-89 Liberty St., New York, who have 
placed this machine on the market, make the following claims: 
An unskilled operator can grind a drill at a true angle without 
difficulty; the adjustments for taking care of drills of differ- 
ent sizes from 1% to 31% inches in diameter, are rapid and 
simple; the design of the machine insures equal height and 
even cutting on the lips of the drill; the wear on the face 
of the emery wheel is uniform. Suitable gages are provided 
for adjusting the wheel to make allowance for wear. <A sep- 
arately-driven small wheel is provided for thinning the points 
of the drill. This operation is performed without removing 
the drill from the machine. The wheel for this is shown in 
the position it occupies when not in use, at the rear of the 
drill being sharpened. The machine weighs approximately 
1,900 pounds and is furnished regularly with one large emery 
wheel, one small wheel, and bushings for tapered shanks. 
Each machine is furnished complete with countershaft and 
necessary wrenches. 


THE WESTERN ELECTRIC CO. SHORT ARC LAMP. 

To meet the demand for a line of arc lamps to use in 
places where head room is scant, the Western Electric Co. of 
Chicago have designed the lamp shown in the accompanying 
cut. They believe that they have attained a more graceful 
and pleasing form, a more compact arrangement, and a better 
light distribution than have been reached by other manufac- 
turers who have attempted a solution of the same problem. 
The over-all length has been reduced to the minimum obtain- 
able, it being but 20 inches from the top of the lamp to the 
lower end of the inclosing globe; and this has been done with- 
out reducing the length of the carbon enough to materially 
cut down its life below that obtained in the ordinary five-am- 
pere lamp. A life of 100 hours with each eras is guaran- 
teed. Instead of the 
large bulky case ordin- 
arily found in short 
lamps, the use of inde- 
structible windings and 
specially designed re- 
sistance units has re- 
sulted in very small di- 
mensions and a design 
quite as symmetrical as 


that of the standard 
type manufactured by 
the company. In _ the 
choice of material for 
the different parts, 
only such have been 


used as have been found 
adapted for rooms 
where considerable heat 
is liable to be met with. 
The lamps are expected 
to be used in low cellars, engine rooms, boiler rooms, etc., so 
that this precaution is a necessary one. 

It is found quite difficult in practice to apply any effective 
safeguard against injury by the use of fuses in lamps of this 
kind as ordinarily constructed, and it is not infrequently 
found that elements, which were thought to have been pro- 
vided against, have wrought serious damage, In the new 
lamp provision is made to preserve it from injury even where 
fuses are omitted. The lamp may, in fact, remain with the 
arc entirely short circuited for hours without material in- 
jury; after which it will be found ready for normal operation 
the moment proper conditions are restored. This lamp may 
be obtained for use on 110-volt or 222-volt circuits, direct cur- 
rent. 


An Arc Lamp for low Ceilings, 
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THE CINCINNATI OPEN SIDE SHAPER OR PLANER. 

The shaper of the “Richards” or “open side” type has so 
many advantages over the usual type for some kinds of work, 
that it seems strange that it has not come into more common 
use. Among other good points the design possesses, is the 
property of not making a “fan tail’ cut; that is to say, the 
aggregate of the deflections of the members of the machine is 
constant throughout the stroke. It is not constant, of course, 
between the first stroke and the last stroke, but since most 
shaper cuts are longer than they are wide, the tendency of 
this condition is toward greater accuracy. On this machine 
also there is practically no limit to the diameter of shaft 


-which can be key-seated. In the ordinary shaper usefulness in 


Richards or Open Side Shaper, Built by the Cincinnati Shaper Co. 


this direction is limited by the size of the opening through 
the column under the ram. The Richards shaper can be used 
on castings which are entirely beyond the range of the ordi- 
nary tools, for taking cuts of certain kinds; in fact, it may 
be said to have the advantages of the open side planer in this 
respect without its disadvantage of requiring the moving of 
the work back and forth. 

The machine here shown is the smallest of the line recently 
designed by the builders. It planes an area of 15 inches wide 
and 80 inches long. The ram is driven by a single screw and 
bronze nut without the intervention of any gears, this screw 
being 2144 inches in diameter and made of 0.50 carbon steel. 
The saddle has a long and wide bearing on the column with 
a narrow and deep guiding surface to prevent binding, par- 
ticularly when the tool is at the outer end of the rail. A taper 
gib, adjustable longitudinally by means of screws at each end, 
is used to take up the wear uniformly throughout the length 
of the slide. The reversing mechanism, which is of the planer 
type, is operated by a means original with the builders. The 
rod extending across the rear of the machine is provided with 
stops adjustable longitudinally to vary the length and posi- 
tion of the stroke; two projecting wing-like cams at the rear 
of the slide are adapted to engage these stops; this engage- 
ment rotates the stop rod slightly in one direction or the 
other, depending on which direction the slide is traveling., 
There is no longitudinal movement of the stop rod, and it is 
supported on ball bearings for the rotating movement. The 
feed motion is derived from this partial rotation of the shift- 
ing mechanism. The adjustable feed crank is geared with the 
stop rod and partakes of this motion, giving it in turn to a 
ratchet feed of the usual construction at the end of the feed 
screw on the cross rail. The head has a down feed of 6% 
inches. The swivel is graduated and is provided with a mi- 
crometer collar reading to 0.001 inch. The table is raised and 
lowered by means oi a crank handle, not shown, and is pro- 
vided with a supplementary table at one side, as may be seen 
from the cut. This supplementary table may be removed so 
that the work may be bolted against the side of the table 
proper, or the whole table may be removed, when pieces may 
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be fastened directly to the column. All flat. bearings are hand 
scraped to surface plates, and all T-slots are cut from the 
solid. 

The size shown, 15x30 inches, has a net weight for the 
machine and countershaft of. 3,450 pounds. The ratio of cut 
to return is 1 to 2. The length of the table with the extension 
is 30 inches, and it has a width of 18 inches and a depth of 
12 inches. The Cincinnati Shaper Co., Garrard Ave. and Elam 
St., Cincinnati, Ohio, are the builders. 


THE BRIDGEPORT GEARED MOTOR DRIVEN TOOL 
GRINDER. 

The Bridgeport Safety Emery Wheel Co., Inc., Bridgeport, 
Conn., have placed on the market the geared motor driven 
wet tool grinder shown in the cut below. . AS may be seen, 
the motor is mounted on a shelf cast to the base of the ma- 
chine, and is connected to the wheel spindle through gearing 
in the ratio of 3 to 1. This arrangement runs very quietly; 
the gears are carefully cut, are encased to exclude dust and 
grit, and the bearings are self-oiling. The machine can be 
started up when the power starts in the morning and run as 
long as the shop does if desired, avoiding the need for start- 
ing and stopping the machine each time it is used. Any 
motor required by the customer can be fitted to this machine. 
The No. 5 size here shown takes a 5 horsepower motor. The 
bearings are 8 inches in length. The-emery wheel used is 


A Geared Motor-driven Tool Grinder. 


36 inches in diameter with a 4-inch face, and the machine 
occupies a floor space of 30x47 inches. The wheel runs at 
425 revolutions per minute. The weight of the machine with 
the motor is 2,650 pounds. 


A LARGE SINGLE CRANK PRESS. 

The E. W. Bliss Co., 5 Adams St., Brooklyn, N. Y., have 
recently completed the largest single crank press ever built 
in their shops. The constant demand for increased size in the 
product of power presses has necessitated a constant growth 
in their dimensions. The press we show is one that would a 
few years ago have seemed of abnormal size—beyond the 
Capabilities of the makers to build or the purchaser to use. 
It is now, however, simply an unusually large machine of a 
well-known type, with the addition of certain improvements 
in detail which adapt it more nearly to the work it has to do. 
The machine is double geared, with an automatic jaw clutch 
on the crank shaft as in smaller presses. This clutch is 
positive in its action, and is silent whether in operation or 
not. The ratio of the gearing is 25 to 1, and the entire train 
is made from steel castings with the teeth cut from the solid. 
The large gear is 80 inches in diameter by 10 inches face and 
weighs 4,500 pounds. The arrangement is such that the gear- 
ing will not interfere with the operator in work that requires 
his attendance at the rear of the press. The knockout, which 
is plainly shown, is operated from a crank at the left-hand end 
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of the crankshaft. It is adjustable for length by means of 
the stop screw and. lock nut in the projecting bracket at the 
lower left-hand side of the frame; this operates a releasing 
mechanism in the knockout connecting rod and limits the 
upward movement, which is thus adjustable to any point 


Bliss Single Crank Press of Unusual Size. 


required. Through a crank and rock shaft the knockout mo- 
tion is carried to the vertical»plunger in the center of the bed, 
where it is applied to the parts provided for removing the 
work from the die. The crank operating the knockout is held 
to the shaft by a ratchet disk, which allows it to be shifted 
in any angular position to suit the requirements of the work 
being done. This adjustment is in addition to the variable 
stroke obtained by the releasing mechanism just described. 
The slide has an unusually long bearing in the frame and is 
scraped to it; the pressure strain comes against solid metal 
rather than against the gibs which are provided to take up 
the wear. A vertical adjustment of 3 inches in the slide is 
obtained by a screw 1814 inches in diameter. This screw is 
made with a flat thread on the pressure side, thus preventing 
all side strains. 

An idea of the size of this press may be had from the fol- 
lowing facts: ‘The frame is a solid casting and weighs over 
18,500 pounds. The area of the bed is 31 inches by 32 inches. 
The distance from the bed to the slide with the work and 
adjustment up is 30 inches. The shaft is 9 inches in diameter 
and has a 12-inch stroke. The flywheel is 50 inches in diame- 
ter by 10 inches face and weighs 2,500 pounds, making 250 
revolutions per minute. The total height of the press is 
12 feet 9 inches, and the total weight is something over 41,000 
pounds. 


A FINISHING GRINDER FOR CAST GEAR TEETH. 


The machine which we illustrate herewith is for a somewhat 
unusual purpose. Immense quantities of cast gearing are 
used in agricultural and textile machine and other products 
of that kind, a field in which the cut gear has as yet made 
little impression. Cast teeth are on the whole made more 
accurately and smoothly than ever before, but it is still neces- 
sary to resort to the file and cold chisel very often in prepar- 
ing the gear castings for service, as fins and lumps are liable 
to occur on the tooth faces of even the best work of this kind. 
To perform this operation automatically Messrs, Upton & Gil- 
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man, of Lowell, Mass., have devised the automatic gear 
grinding machine here shown. 

The gear blank is mounted on a vertical arbor in a slide on 
top of the bed. The grinder wheel is presented to the work 
on a horizontal axis held in a vertical reciprocating slide 
whose travel may be adjusted from 0 to 5 inches. A quick re- 
turn crank motion is provided for this. While the grinding 
wheel is returning to commence a new stroke, the mechanism 
within the base of the machine withdraws the work, indexes 
it, and again presents it to have a new tooth smoothed off. 


Machine for Smoothing the Teeth of Cast Gears. 


The working parts are all so far as possible carried inside 
of the base, where they are protected from the grit of the 
emery wheel. The capacity of the machine is for spur gears 
from 4 to 36 inches in diameter and up to 4 inches in face. 
Its weight is about 2,200 pounds. The original machine has 
been successfully run in one of the largest shops in Lowell 
for several years and has proved its usefulness and dura- 
bility. To this shop the makers will be pleased to refer in- 
quiry. : 


A HEAVY NEWTON SLAB MILLER. 

With the considerable increase in the size of machinery of 
various descriptions, especially in the case of locomotives, on 
which there is a great deal of forging and other steel work; 
with the growth of the modern practice of forging roughly 
and depending on the finishing process to bring the forging 
to shape and in condition to use; and with the demand for 
the greater strength and stiffness required by high speed 
steels, the weight, power and rigidity of the heavier machine 
tools such as slab milling machines, for instance, has been 
increased to a remarkable degree. The miller shown in the 
accompanying cuts, built by the Newton Machine Tool Works, 
Inc., Philadelphia, Pa., reflects very plainly the influence of 
the considerations just enumerated. In fact, the builders be- 
lieve that they have successfully discounted the severest con- 
ditions likely to be met with in service. 

The spindle of the machine shown is 614 inches in diameter 
and has a main bearing 15 inches long; it is driven by a 
phosphor bronze worm wheel and a casehardened worm of 
steep lead, provided with a roller thrust bearing, and is posi- 
tively geared to a 35 horsepowe? 2 to 1. variable speed motor. 
The driving worm and worm wheel have a ratio of 20 to 1. 
The spindle has an 8-inch adjustment lengthwise (that is to 
say, across the table of the machine) for convenience in set- 
ting the cutters after the work has been located on the platen. 
To permit this the spindle is driven from the worm wheel by 
a double spline. The arbor is driven by a “butterfly” key, it 
being provided with a tongue on the face of its collar which 
engages the groove milled across the front end of the spindle. 
The outboard bearing for the arbor is bushed; the bushing is 
tapered on the outside and split to allow adjustment for wear. 
It is arranged to fit over the arbor bushings and to be ad- 
justed to support the arbor close up to the work. The cross 
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rail on which the main and outboard spindle bearings are at- 
tached has an inclined face bringing the bearing surface nor- 
mal to the resultant pressure caused by the rotation of the 
cutter and the feeding of the work. This does away with the 
tendency of the tool to pull in or gouge into the work. 

The main upright has a bearing surface 25 inches wide while 
the outboard bearing has a face 12 inches wide; the length 
of the bearing of the cross rail on these two uprights is re- 
spectively 38 inches and 31 inches. This gives some idea of 
the ample proportions followed in designing the machine. 
The cross rail is counterweighted, has hand adjustment with 
quick power movement in both directions, and its power move- 
ment is so designed as to be available for sinking the cutter to 
the required depth by power. The makers believe that this 
is a new feature. To permit this the elevating screws are ar- 
ranged to pull the cross rail down into the work instead of 
pushing it as in other designs, this arrangement overcoming 
the tendency of the cross rail to rise. Besides being a great 
time saver, this feature overcomes the chief difficulty pre- 
viously experienced in fluting locomotive connecting rods, 
where it is necessary to sink the cutter to a depth of from 
1% to 1% inch in the rod. In connection with this a pro- 
vision is made to prevent the table from pulling forward when 
sinking in, thus overcoming the breaking of cutters and ar- 
bors and the consequent damage which results from this cause 
and from the upward spring ofthe cross rail. The fact that . 
the center of the spindle is 4 inches below the lower edge of 
the cross rail makes the machine convenient in working 


* around oil cup bosses on locomotive connecting rods, and in - 


sinking in and milling keyways on shafts of large diameters 
having collars and projections of considerable size. The table, 
which is gibbed to the outside of the bed, is driven from the 
motor through positive gearing entirely. The feed provided 
gives from 1 to 10 inches per minute with quick power move- 
ment in either direction, obtained through a compact gear box 
easy to control and more rigid in construction than any that 
has yet been designed for this work. Sliding gears are used, 


Fig. 1. Front View of Newton Slab Miller. 


the contact edges of the teeth being beveled so that the change 
can be readily made while the machine is running. - From 
this gear box motion is transmitted to a bronze spiral pinion 
on an angular shaft meshing with a steel rack 4 inches wide 
on the under side of the platen. The gears in the gear box 
are all of steel and run in oil. 

In actual service for something over six months, the time 
maintained for two different jobs (of which large quantities 
have been performed) are as follows: In a milling cut with a 
width of 91%4 inches and a depth of cut of 9/16 inch a linear 
feed of the vlaten has been maintained at 8 inches per min- 
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ute, giving a removal in chips equal to 43 cubic inches per 
minute, or about 1% cubic inch per minute of rated horse- 
power. The makers believe that this extraordinary record is 
in part due to the rigidity and weight of the machine, and in 
part to the worm drive. The Newton Machine Tool Works 
have been using the worm drive for many years, and to them 
is due a large share of the credit for the change of opinion 
which has lately taken place in favor of this method of trans- 
mitting power. In fluting or channeling locomotive connect- 


Fig. 2. Side View of Newton Slab Miller, showing Feed Mechanism. 


ing rods, doing two at a time, a cut is taken 3 inches wide 
and 114 inch deep, the feed of which is 3144 per minute, this 
making a section of 9 square inches being removed at the 
feed just given. The figures given above have been main- 
tained on this work for some time past. The cutter used is 
of the inserted tooth type, the teeth being of air-hardened 
steel inserted on a true helix. The cutting speed is about 86 
feet per minute at the periphery of the cutter. 


ALTENEDER’S DRAFTSMEN’S PEN-FILLING INK STAND. 

Since the discarding of the old-fashioned process of grinding 
India ink as fast as it is used, the troublesome question has 
arisen of where to put the ink bottle so that it may be safe 
from overturn and still be convenient. To provide a bottle 
holder that will be both safe and convenient, and in addition 
to that, to provide a means for filling the draftsman’s pen 
very much more quickly and easily than it can otherwise be 
done, Theo. Alteneder & Sons, of Philadelphia, have devised 
the ink stand shown in Figs. 1 and 2. 


The Alteneder Pen Filler and Ink Stand. 


Fig. 1. 


The first of the two halftones gives an idea of the construc- 
tion of the device. The cast-iron base is sufficiently heavy to 
supply the element of stability, an element whose need is 
strongly felt when working with a bottle unprovided with a 
holder. This base is designed to receive and securely hold the 
standard bottle now in general use. The forked spring shown 
surrounds the neck of the bottle and holds its base firmly 
within the recess provided for it. Pivoted to the frame at the 
rear end of the device is a lever with a rest for the palm of 
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the hand at one end, and a stopper and pen filler at the other. 
The stopper is a disk of soft rubber, held down over the mouth 
of the bottle by the weight of the lever to which it is attached. 
Experiment has shown that this arrangement is as efficient in 
preventing evaporation as is the cork now in use. The pen 
filler or “dipper” consists of a coiled spring fastened at the 
end of a stem projecting down from the end of the lever 
through the rubber cap. Three or four of the lower coils of 
this spring are pulled away and bent slightly to the rear of 
the upper portion, while the low- 
ermost loop is turned at right an- 
gles to its normal position, in a 
way which cannot be easily de- 
scribed, but which works beauti- 
fully in actual use. This little 
arrangement is adapted to picking 
up and holding a sufficient amount 
of ink for one filling of the pen, 
this ink being immediately re- 
leased when contact is made be- 
tween the lower loop of the spring 
and inside of the nibs of the pen. 

In inserting a bottle in this 
holder, first remove and discard 
the stopper and quill which come 
with it. With the right hand 
placed on the rest, raise the dip- 
per and hold it at the limit of its 
upward movement, then with the 
left hand insert the bottle in the 
recess under the spring. If, after 
the bottle has been inserted, it is 
found to be so much shorter than 
the average that the dipper touches the bottom and holds the 
rubber cap away from the mouth, shift the cap to a lower 
groove on the dipper stem. Three of these grooves will be 


Fig. 2. The Pen Filler in Use. 


found. This should also be done when the dipper is found 
to be picking up sediment. In using the ink stand, place it 
on the drawing board within easy reach, slightly to the right 
and with the name-plate end nearest the body, as shown in 
Fig. 2. With the point held precisely as when ruling a line, 
place the hand on the rest, depressing it and holding it firmly 
at the limit of its movement; then bring the point directly 
under the dipper. Raise the point until the dipper loop has 
entered between the blades, and move the hand slowly so that 
the loop will just touch the blades, when the pen will fill 
instantly. Without trying to draw the loop through the 
blades, lower the pen, move it one side and take the hand 
from the rest, when the cap will descend and close the bottle. 
The entire operation consumes less than five seconds. 

The advantages claimed for the device are: a saving of 
time in filling the pen; a certainty in the amount of ink deliv- 
ered each time the filler is used; safety and convenience in 
holding the ink bottle of standard form; provision of an auto- 
matic stopper; efficiency in preventing evaporation; and the 
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avoidance of the necessity of using more than one hand in 
filling the pen, leaving the other one free to hold the T-square, 
triangle, or other instrument being used. 


* 


THE LARGEST SCREW WRENCH YET MADE. 

One would scarcely expect that any practical use would be 
found for an adjustable screw wrench of as great size as the 
largest one shown in the cut below, yet there has been a suf- 
ficient demand for a tool of this magnitude to induce the Coes 
Wrench Co. of Worcester, Mass., to undertake its manufacture. 
The wrench is of their T-model pattern, which provides a 
quick adjustment to two or three different positions, after 
which the final tightening is accomplished by a nut in the 
usual manner. This wrench is 72 inches in length. An idea 


Three Members of the Coes Family of Screw Wrenches. 


of its great size is obtained in comparing it, on the one hand, 
with the stature of Mr. Coes who holds it, and on the other 
hand with the smallest size wrench of the Coes line, which it 
held between its jaws. This series of key wrenches is made 
from steel forgings and steel castings throughout, all the 
parts being hardened. 

The use to which this tool is put is in the tightening of 
the large nuts used in bridge construction. It was built in 
response to inquiries from bridge-building companies, and it 
was concluded, from the nature of the inquiries, that a tool of 
this size would be required to meet extreme conditions. The 
wrench has a full jaw opening of 12 inches with a depth of 
8 inches. The jaw weighs 33% pounds, the screw weighs 8% 
pounds, the bar 114 pounds, and the total weight is 160 pounds. 
The complete line now includes 28-inch, 36-inch, 48-inch and 
72-inch sizes. The 36-inch size, shown also in the cut, has 
been found especially, useful for opening hopper-bottom cars, 
and many have been sold for that purpose. 


* * 


Water-proof glue’ is manufactured of gum shellac, three 
parts and India-rubber, one part by weight, these constituents 
being dissolved in separate vessels in ether, free from alcohol, 
subject to a gentle heat. When thoroughly dissolved, the 
two solutions are mixed, and kept for some time in a vessel 
tightly sealed. This glue resists the action of water, both 
hot and cold, as well as most acids and alkalis. If the glue 
is thinned by the admixture of ether, and applied as a varnish 
to leather along the seams where this bas been sewn together, 
it renders the joint or seam water-tight. and almost impossi- 
ble to separate.—Scientific American, 
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EUROPEAN INDUSTRIAL NOTES. 


PRESENT CONDITION OF BRITISH MACHINE BUSINESS. 

It is perhaps superfluous to state that, speaking generally, 
business over here in the engineering and tool-building lines 
is booming. At the same time it cannot be said there is any 
particular symptom of feverish “hustling.” People are, so 
far as the available supply of competent men allows, working 
their plants as many hours as they think pay, and extending - 
their equipment as current deliveries of tools and consider- 
ations of prudence permit. After doing this they cease worry- 
ing, knowing everyone else is too busy to do them much harm. 
Looking back, say about six or eight years, it is interesting 
to note how the ieremiades then more or less current as a 
result of loose journalistic generalizations have been falsified. 
Far from foreign competition extinguishing any really staple 
industry, most have only been revitalized as a consequence 
of investigation into weak. spots thus caused. It is almost 
safe to say the lessons the United States then had to teach 
have been taken to heart with comparatively little whining, 
and so gradually utilized that shop practice has, almost uncon- 
sciously, undergone a virtual revolution. 

In the tool trade, the Taylor-White steel demonstration at 
Paris in 1900 found the British makers at some advantage 
over the Americans, as most of their (the British) tools had 
more “weft” in them than the American ones, though less 
handy in some particulars. Following up this fortuitous cir- 
cumstance, they have easily kept pace with the advances in 
high-speed steel, and have seldom been confronted by really 
serious competition in the heavier branches. At the same 
time, the undoubted merits of the best class of American tools 
have met, and still meet with, the heartiest recognition on the 
part of British users, as shown by the fact that deliveries of 
this class of machinery are spoken for, in Some cases, eighteen 
months ahead. Incidentally, it may be stated that any first- 
class American tools which by any means come to auction or 
forced sale, are as eagerly picked up as though new, but much 
of the rubbish sent over here at the time of the cycle boom is 
now to be found in marine store dealers’ establishments, 
drifting toward the scrap heap. 

The system of confining productive energies to a compara- 
tively limited variety of machinery has made rapid advances, 
coincidently with the fact of several American concerns 
broadening out in the direction of greater variety. Even 
where strict specialization is not—probably for good rea- 
sons—over-favorably viewed, tools are produced in larger 
batches at a time than formerly, thus allowing a greater net 
profit or productivity than might perhaps be expected. Fur- 
ther, travel: in the States and on the Continent of Europe on 
the part of works proprietors, managers, business men, and, 
to a greater extent than perhaps imagined, workmen, has 
tended to rapid assimilation of cosmopolitan methods, a pro- 
cess assisted to a not inconsiderable extent by the spread of 
technical education in various forms. On this side, some of 
the old-established concerns hold a very strong position as 
regards the supplying of heavy tools for ordnance purposes, 
and this position has been further strengthened since the 
building of large steam turbines called for tools of extremely 
wide range. Then, again, the automobile industry, which is 
advancing in a remarkable manner, has enormously stimu- 
lated the demand for high-class tools of medium and light 
weight, in addition to encouraging cognate industries in the 
way of driving chains, roller and ball bearings, milling cutter 
manufacture, gear-cutting specialization, ete. Concurrently 
with these developments, gas engines of large power—utiliz- 
ing blast-furnace and producer gas—are being built in increas- 
ing numbers, and the manufacture of electrical plants of most 
classes is now firmly established in this country, another cir- 
cumstance explaining the present condition of affairs in’the 
tool shops. An interesting sequence of these developments is 
the diminution of output of former types of “merchant” tools 
which were built with low first cost as the sole motive of 
production. Users of every degree of familiarity with tool 
practice are so well posted comparatively that selection of 
plant is now accorded more intelligent consideration, and the 
demands the toolmaker has to meet become correspondingly 
more exacting. A noticeable feature at the moment is the 
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tendency of manufacturing industries to leave the neighbor- 
hood of London for localities where land, rates, taxes, and 
labor are cheaper, and the increasing alertness of local govern- 
ing bodies in the matter of encouragement of such migration. 
A movement is also afoot, in the form of ‘“‘“Garden Cities’ associ- 
ations, to create industrial communities in which manufac- 
tures may be carried on with a minimum of objectionable 
features, and the maximum of healthful and pleasant living 
and social conditions. Another form of industrial association, 
originated in this country, touches the cotton industry directly, 
and thus, practically every other industry. The organization 
alluded to is the “British Cotton Growing Association,” 
formed, as a consequenece of the last attempts to “corner” 
American cotton, for the purpose of encouraging the growth 
of cotton, primarily in the British empire, and secondly in 
other portions of the two hemispheres. This beginning has 
led to combined action of all the European cotton-using coun- 
tries to enlarge the sources of supply of the raw material, and 
thus circumvent and minimize the activity of parasitical cot- 
ton speculators. This association is supported by employers, 
work people, and government colonial departments, and can 
point to very definite results already. It is a rather ironical 
fact that a committee of the association is about to visit the 
United States with a view to formulating a report on the possi- 
bilities of the improvement of cotton growing, harvesting, 
packing and shipment. It may be news to many that Ameri- 
zan cotton is packed and shipped in the most slovenly and 
wasteful manner of any in the world. Egypt and India are 
miles ahead in this matter. 

The immediately preceding remarks may appear to have 
little bearing on the machinists’ and toolmakers’ business, but, 
more probably than any other class, are the people interested 
in these branches of work influenced, favorably or otherwise, 
according as the raw materials of industry are, or are not, 
available in sufficient quantity at the right price and right 
time. In a further letter I hope to give some details of Brit- 
ish activity in toolmaking and engineering generally. 

Manchester, Eng., November 238, 1906. JAMES VOSE. 


THE AUTOMOBILE INDUSTRY OF ITALY IN 1906. 


The automobile industry in Italy, though dating only from 
five years ago, continues to develop and increase in importance 
so rapidly that it is recognized and valued as one of the 
larger industries of Italy. Great strides have also been made 
in the mechanical arts, especially in the manufacture of ma- 
chine tools. Official statistics of the automobile industry in 
Italy are as yet few, but it is very instructive to note some 
returns published lately by the eminent engineer, Prof. Effen 
Magrini. 

From these may be scen that previous to the year 1905 there 
were only nine manufacturers of automobiles in all Italy, with 
a total effective capital of about 85,000,000 francs (17,000,- 
000). During the year 1905 this number was increased by 
twenty-five with a capital of 45,000,000 francs ($9,000,000), 
and in the first six-months of 1906 seventeen more companies 
were founded with an effective capital of about 100,000,000 
francs ($20,000,000).: 

Over and above this must be counted the carriage manufac- 
tories, which. in July, 1906, numbered 19 with a capital of 
about 24,000,000 francs ($4,800,000), and the other industries 
connected with automobiles, such as the manufactories of 
chassis, lamps, lubricators, tires, brakes, etc., the garages for 
testing and repairing, amounting to 30 firms, with a capital of 
about 24,000,000 franes ($4,800,000). 

Examining the number and value of the automobiles im- 
ported and exported in the last five years, we find that from 
1900 till 1903 the imports were 1,070, with a value of 8,402,548 
francs ($1,680,510) ; in 1904 the imports were 410, with a value 
of 4,110,860 francs ($822,172); and in 1905 the number import- 
ed was 667, with a value of 6,239,000 francs ($1,247,800). For 
the present year, 1906, 1t may be safely assumed that the fig- 
ares will be: 1,200 automobiles imported, corresponding to 
the sum of 12,000,000 frances ($2,400,000). 

With regard to the automobiles exported, the figures are: 
From 1900 to 1903, 98, with a value of 894,750 francs ($178,- 
950); in 1904, 127, value 1,112,560 francs ($222,512); in 1905, 
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287, value 3,646,000 francs ($729,200); and this year the num- 
ber exported will be about 462, with a value of 6,450,000 francs 
($1,290,000). 

After France, the United States does the largest trade with 
Italy in the automobile business; in the year 1904, for ex- 
ample, of 410 automobiles imported in Italy, 304 were from 
France, 48 from the United States, 43 from Germany, and 15 
from other Hurcpean countries. Of 126 exported, 70 were sent 
to France, 24 to the United States, 15 to Austria-Hungary, 
7 to South America, and the remainder to other parts of 
Europe, Asia and Africa. Perhaps we may account for active 
business relations between Italy and the United States in this 
branch of industry by the great demand in the Italian market 
for American machine tools. ju Bane 

Milan, Italy, December 1, 1906. 


MISCELLANEOUS FOREIGN NOTES. 
HicH-TENSION ConpDucTorS.—At the Milan exhibition experi- 
ments were undertaken with insulated cables manufactured by 
Pirelli & Co., Milan. These cables were tested to breakdown, 
which occurred at voltages varying from 208,000 to 210,000 
volts. Pirelli & Co. claim to be the first makers of cables for 
commercial use intended to withstand such high pressures. 


THE MACHINE TOOL TRADE BUSY AND PROSPEROUS IN GERMANY. 
— According to Zeitschrift fur Werkzeugmaschinen und Werk- 
zeuge, the German machine tool builders are very busy at the 
present time and the business is in a prosperous state. In 
many places it has been necessary to work overtime even 
during the summer months, although this has sometimes met 
with objections on the part of the men. Wages have increased 
from 10 to 25 per cent, due mainly to the increasing difficulty 
of securing skilled help. : 


THE ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, with works 
at various places in Germany, reports for the year ending 
June 30, 1906, a growing business. The total capital has been 
increased by $3,500,000 to $25,000,000, on which, for the past 
year, a dividend of 11 per cent is proposed. The output of 
machines, electromotors and transformers was numerically 
greater by 34 per cent than in the previous year, the increase 
reckoned in kilowatts was 26 per cent, and in value the re- 
ceipts were greater by about 20 per cent. The total number 
of the employes was 33,906, as compared with 30,366 in the 
previous year. 


WEBSTER & BENNETT, Lrp., Coventry, England, have recently 
brought out a two spindle high speed drilling machine in- 
tended for drilling holes with small center distance. The 
machine is. designed for obtaining the maximum work from 
¥% inch to 1% inch high-speed drills. The minimum center 
distance between the spindles is 4 inches, and the maximum 
distance 18 inches. The maximum distance between the spin- 
dle and the table is 24 inches. The spindles are fitted with a 
No. 4 Morse taper. The table is of the usual form for this 
class of machines with T-slots on the top as well as on the 
vertical front face. The table is 24 inches square, and the 
height of the vertical face is 20 inches. The two spindles are 
independent as to drive and feed. 


Joun Lane & Sons, Johnstone, N. B., have brought out a 
36-inch facing and boring lathe fitted with their patent varia- 
ble speed drive and automatic speed changing mechanism. 
With these in operation, when facing work, such as cylinder 
covers, faceplates, etc., the revolutions of the spindle auto- 
matically increase as the diameter being turned becomes 
smaller. The hexagon turret is fitted for carrying ordinary - 
or special tool holders. The self-acting feed motions are posi 
tive and four different feeds may be had without stopping the 
lathe. When specially ordered eight feeds may be provided 
which can be thrown in without interrupting the work on 
hand. The standard feeds per revolutions of spindle are 
1/4, 1/8, 1/12 and 1/16 inch. The approximate floor space 
required is 12x 5% feet. 


IMITATION OF DAMASCUS GUN BARRELS BY BELGIAN MANUFAC- 
TURERS.—According to a report from Consul J. C. McNally, Da- 
mascus gun barrels are imitated so closely by Belgian manufac- 
turers that the imitation is very difficult to detect. The manu- 
facturers in practicing this deception use silk paper, and by 
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means of a decalcomania transfer, this design is attached to 
the plain barrel by the use of certain acids and processes 
which are kept secret. It is almost impossible for any one not 
thoroughly familiar with the manufacture of these guns to 
distinguish between the real and the imitated Damascus bar- 


rel. In order to make a test it is necessary to erase the de-- 


sign. If an imitation, the design cannot be restored, but if 
the Damascus is genuine the application of sulphuric acid 
will immediately bring out the original design. According to 
the consular report 200,000 barrels are annually manufac- 
tured with this imitated design. Most.of them are sent to the 
United States and to South America. Double-barrel shot guns 
are usually the only kind thus imitated. 


AMERICAN MACHINE TOOLS IN GREAT BRITAIN.—Consul Albert 
Halstead, of Birmingham, advises that the market for stan- 
dard American machine tools gained in the United Kingdom 
and the Continent through their superior excellence, is threat- 
ened, chiefly because of the inability of American manufac- 
turers to make reasonably early deliveries. Because of the 
present long delays in filling orders for American machine 
tools, British manufacturers are, to a large extent, buying 
tools that can be delivered immediately. British tool makers, 
who have heretofore pushed their own designs, noting the in- 
ability of American machine tool makers to fill orders 
promptly, as well as the financial success of several British 
firms in copying American tools, are now spurred on to make 
tools on American models. The delay in the delivery of any 
reputable American lathes and milling machines averages now. 
from three -to six months. Until quite recently these tools 
were kept in stock and a delay of six weeks was unusual. The 


delivery of universal milling machines is now made in from ° 


six to nine months and gear-cutting machinery often cannot 
be obtained under twelve months. When they cannot be 
assured of getting standard American machine tools promptly, 
British and other foreign manufacturers buy those they can 
secure as soon as ordered. If such substitute tools work well, 
they will naturally order similar tools when they require more, 
which means permanently lost trade for the American tool 
builder. Every machine tool-making industry in the United 
Kingdom is reported to be overhauling its patterns and bring- 
ing them up to date; in short, the British tool makers are 
Americanizing their tools. 


* * 


OBITUARY. 


Henry J. Hendey, president of the Hendey Machine Co., Tor- 
rington, Conn., died at his home in that town December 8 
after an illness of several weeks with a complicdtion of dis- 
eases, principal of which was nervous exhaustion, Mr. 
Hendey was born in London, England, December 29, 1844. He 
came to this country with his father in 1858, and located at 
Waterbury, where he learned the machinist’s trade. In 1865 
he went to Torrington (then Wolcottville) and entered the 
employ of the Turner & Seymour Co. as a machinist. In 1870 
Mr. Hendey in company with his brother Arthur started in 
business for himself in a small machine shop on Litchfield 
Street. The motive power of the shop was a small rotary 
steam engine of three horsepower which had been built by 
Mr. Hendey for amusement. The engine has been. carefully 
kept and is now to be seen in the power plant of the Hendey 
Machine Co. alongside of the 500-horsepower Harris-Corliss 
compound engine driving the present shop. At first the busi- 
ness of the brothers in the original 18x 24-foot shop was 
principally repairing machinery, but they soon began build- 
ing planers and other machine tools, and in a few months the 
work had increased so that they employed one man and a 
boy. In 1871 the brothers removed to part of a factory known 
as the Hast Branch spoon shop, and later, in 1874, the Hendey 
Machine Co. was organized with a capital stock of $16,000. 
A factory was built on the present site near the Coe Brass 
Works. The growth of the business of the company has been 


rapid, both in the United States and abroad; the Hendey- 


Norton lathes are favorably known wherever machine tools 
are used. The shops are modern, up-to-date structures, with 
electric drive throughout, and about 600 men are now em- 
ployed. In the early part of their career the company built 
planers, but the planer business is now discontinued, and the 
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product is confined to lathes, shapers and milling machines, 
the milling machine having been added to the product a few 
years ago. The present capital stock of the company is $300,- 
000. Mr. Hendey had been president of the Hendey Machine 
Co. since 1883. 

Mr. Hendey was prominent in the local affairs of Torring- 
ton; he was the first warden of the borough and afterward 
served as burgess. Later he was elected a member of the 
State Legislature, where he was made one of the committee of 
manufactures. For many years he had been a senior warden 
of Trinity Church, and he was a past master of Seneca Lodge, 


‘pointes = 


Henry J. Hendey. 


No. 55, F. & A. M. Until only recently he took an active part 
in the local affairs, and always stood for those things which 
helped to make the community stronger and better. His way 
of looking at public matters was broad and just. The strug- 
gles of his early life developed within him a vigorous habit 
of thought and action, but no inclination toward anything 
except absolute justice. , Mr. Hendey was a great lover of his 
home and found there the principal source of the joy of living. 


Arthur R. Jones, superintendent of the American & British 
Mfg. Co., Bridgeport, Conn., died suddenly October 11 after 
a few hours illness. Mr. Jones was about forty years old and 
was born in Willimantic, Conn. 


Henry C. Clark, president of the Clark Bros. Bolt Co. and 
the Aetna Nut Co., Southington, Conn., died December 4 of — 
pneumonia at the age of 78. Mr. Clark was one of the pion- 
eers in the bolt and nut business. 


Wallace J. Johnson, for the last twenty years with the 
Niagara Falls Hydraulic Power & Mfg. Co., died at Niagara 
Falls, December 15, at the age of 50 years. He was born in 
Granville, Mass., and was a well known civil and hydraulic 
engineer. : 

Edward Payson Bullard, Sr., president of the Bullard Ma- 
chine Tool Co., died suddenly December 22 at Braidentown, 
Florida. He left Bridgeport December 19 in apparent normal 
health for his regular Southern trip. A biographical article 
on Mr. Bullard will be published in a later issue. 


B. H. Warren died of apoplexy .October 20, in New York 
City. He was at one time vice-president of the Westinghouse 
Electric and Manufacturing Co., and later president of the 
Allis-Chalmers Co. Upon his retirement from the latter com- 
pany he entered into consulting work in company with Messrs. 


Kafer and Mattice in New York. 


* * * 


PERSONAL. 
Frank H. Taylor has been elected vice-president of the Yale 
& Towne Mfg. Co. Mr. Taylor was formerly vice-president of 
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the Westinghouse Electric & Mfg. Co. and is still a director 
of that company. - 


Henry G. Judd, for five years secretary and superintendent 
of the Mattatuck Mfg. Co., Waterbury, Conn., has resigned to 
become superintendent of the Noera Mfg. Co., of the same 
place. 


On January 1 Mr. H. H. Lane, who has been editor of The 
Foundry, since October, 1903, will sever his connection with the 
Penton Publishing Company to engage in the practice of con- 
sulting foundry engineering with headquarters in Cleveland. 
Mr. Lane also expects to have New York connections, and will 
be in a position to advise on all classes of foundry construc- 
tion and foundry metallurgy, including gray iron, steel and 
malleable. He will continue his position as secretary of the 
Foundry Supply Association for the present, and devote a 
much larger amount of his time to the work of the association 
than “would be possible under the former management. This 
will redound to the success of the convention of the Ameri- 
can Foundrymen’s Association in Philadelphia, May 20 to 24 
next. Mr. A. O. Backert, formerly Pittsburg editor of The 


Iron Trade Review and later western editor of The Iron Age, 


with headquarters in Chicago, will succeed Mr. Lane as ed- 

itor of The. Foundry. Mr. Backert has had a wide acquaint- 

ance among foundrymen, and was prominent in the work of 

the Pittsburg Foundrymen’s Association for several years. 
* * * 


- THE VALUE OF HAVING A FIRM NAM 
WELL-KNOWN. , 

In these days of advertising generally by concerns in all 
sorts of businesses, one is occasionally found which conserva- 
tively holds to the old idea that the ‘best kind of an advertise- 
ment is a satisfied customer. While this idea is true enough, 
it has ‘the fault of not being the whole truth. The satisfied 
customer does not usually go about the country drumming up 
business for the firm which filled his orders, although he may 
recommend it, perhaps, whenever occasion seems fit. Par- 
enthetically we might remark, however, that a satisfied cus- 
tomer is usually quite willing that any competitor shall re- 
main very much in the dark about the source of his machinery 
or other equipment if it can be conveniently concealed, and 
so far as “blowing a horn” for the builders of such he is 
more likely to discourage all inquiries. We speak from 
knowledge in view of our experience oftentimes in trying to 
get the names of builders of special machinery. As regards 
advertising it is worth much for any concern to get its name 
so well established that it can scarcely be quoted incorrectly. 
Bearing on this point, we recently published a short article 
describing a piece of engineering work done by a ‘concern 
which claims to believe that doctors, lawyers and engineering 


concerns should follow about the same code of ethics, 7. e., de- ° 


pend upon the drumming for business done by their friends. 
Unfortunately and very much to our own vexation the name of 
this concern was given incorrectly. That it was given incor- 
rectly is not so surprising, for we are unable to find in any 
publication coming into this office an advertisement contain- 
ing the name of the concern in question although it is a fairly 
well-known institution in a restricted field. The point to be 
made is that while we were not by any means entirely de- 
eendent upon memory for the correct name we depended 
upon it in the absence of more convenient reference and this 
proved to be faulty, and the same mistake might have happen- 
ed with a prospective customer. That this slip could have 
happened with one of many other engineering concerns which 
have followed a liberal policy in the matter of advertising is 
scarcely possible. How such desirable publicity shall be ob- 
tained is a matter that has to be decided individually. 
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FRESH FROM THE PRESS. 


. PRocrEDINGS OF THD 14TH ANNUAL CONVENTION OF THE NATIONAL 
RAILROAD MASTpR BLACKSMITHS’ ASSOCIATION. 203 pages, 5% 
x 8% inches. Illustrated. Edited by A. L. Woodworth (Secretary 
N. R. M. B. A.), Lima, Ohio. 
This is a report of the proceedings of the 14th annual convention 
held at Chicago, Ill., August, 1906. 


READY REFERENCH TABLES AND Pricp List ror RatLway Car Maen. 
Pamphlet 6x9 inches. Published by McConway & Torley Co., 
Pittsburg, Pa. 

The pamphlet is a compilation of tables beginning with a list of 

M, ©. B. couplers giving weights and prices; then follow parts of 
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freight cars; wheels and axles; cost of helical springs at 3144 cents 
per pound; cost of cast iron at 1% cent per pound, etc. 


Hisroric Locomorivus. By Alfred R. Bennett. 386 pages, 9% x13% 
inches. 10 full-page plates. Published by Castle & Co., Ltd., 
London, Hngland, and Derry-Collard Co., New York. Price, $1.00. 

The book describes and illustrates the Great Western Railway Co.'s 
broad-gage engine ‘‘Great Western’’; London & South-Western Railway 

Company’s four-coupled engine ‘Milo’; London, Brighton & South 

Coast Railway engine No. 122; Caledonian Railway 8-foot single 

driving wheel engine No. 83; Bristol & Exeter Railway Co.’s 9-foot 

driving wheel brvuad-gage engine No. 42; North British Railway engine 

No. 224° London. Brighton & South Coast engine No. 111; London & 

North-Western Railway engine “Prince of Wales” No. 291; outside 

cylinder Crampton locomotives and inside cylinder Crampton locomo- 

tives, South-Eastern Railway. ‘The plates are gorgeously colored, the 
like of which we are inclined to say ‘was never seen on land or sea,” 
but the author assures us that the colorings are faithful reproductions 
of the originals. As a picture book it will undoubtedly attract consid- 
erable attention, but to the practical railroader it has little interest. 


SwItTcHBoARDS. By William Baxter, Jr. 192 pages, 5144 x74 inches. 
150 illustrations. Published by the Derry-Collard Co., New York. 
Price, $1.50. 

The importance of the switchboard in any electrical: plant is so 
obvious that it is unnecessary to dwell upon it. The book in review 
is intended to be a practical description of the instruments, their 
method of connection and location; the things to be avoided; how to 
connect machines; how to balance on the three-wire system; connect- 
ing in parallel; and the many other features connected with the switch- 
board which have to do with the operation of a power plant. The 
work is profusely illustrated with drawings and half-tones and is 
written by one who by many years of practical and theoretical ex- 
perience is well qualified to write a book of this character. His writ- 
ings have the charaeteristics of lucidity of style and clearness of mean- 
ing which make them very popular with the class of readers to whom 
this book will appeal. 


PRACTICAL METAL TURNING. By Joseph G. Horner. 404 pages, 54% x 
8 inches. Illustrated with 488 cuts. Published by Norman W 
Henley & Son, New York. Price, $3.50. 

This work is the same as Engineers’ Turning, reviewed in this 
column in October, 1905. It is intended to be a compendium treating 
in a comprehensive manner on the modern practice of machining 
metal parts in the lathe, including the engine lathe, its tools, attach- 
ments, manner of holding the work and performing the operations. It 
is decidedly British in its tone, as would naturally be inferred from 
the authorship, and the fact that the work was originally published in 
Great Britain by Crosby Lockwood & Son, London; Norman W. Henley 
& Son, New York, have brought out an American edition, believing 
that it will meet with favor among a considerable number. It is a 
work of value containing as it does much practical instruction and 
many good shop kinks for apprentices and journeymen machinists. 
The style is clear and simple; the book is gotten up in substantial 
style, well printed and well bound. 


WALSCHAERTS LOCOMOTIVE VALVE GEAR. By W. W. Wood. 193 pages, 
6x7 inches. Illustrated with 36 cuts and diagrams with two 
separate cardboard models of valves in pocket of book. Published 
by Norman W. Henley & Son, New York. Price, $1.50. 

The book is composed. of four general divisions, the first of which 
explains and analyzes the Walschaerts valve gear; the second takes 
up designing and erection; the third has to do with the actual work 
of the Walschaerts gear; -and the fourth section is composed of ques- 
tions and answers in the popular catechism style. The wide interest 
at the present time in the Walschaerts valve gear, due to its introduc- 
tion in American locomotive construction, makes the appearance of this 
book timely. and it should meet the wants of a considerable class of 
railroad men who are looking for a practical work on the subject. The 
folding diagrams with cardboard valve models, by which the actual 
operation of the valve under the influence of the Walschaerts motion 
can be studied, is a novel and interesting feature. 


TOOLS FOR MACHINISTS AND WOODWORKERS. By Joseph G. Horner. 
340 pages, 5% x7% inches. 406 figures. Published by Norman 
W. Henley & Son, New York. Price, $3.50. 

The object of this book is to comprise a general description and 
classification of cutting tools, together with modern instruments of 
measuring. It takes up tool angles, and gives considerable space to 
the conditions affecting the cutting action of woodworking tools, in- 
cluding knives, chisels, planes, etc. Then follow scraping tools, tools 
related to both chisels and scrapers, percussion and molding tools, 
hardening, tempering, grinding and sharpening tools for measurement 
and testing, ete. Mr. Horner is a well-known English writer on 
technical subjects; he has done an enormous amount of this kind of 
work for various Hnglish technical publica tens and in books of his 
own. The work is gotten up in attractive style and will no doubt 
interest a large class of amateur readers who desire information on 
the fundamental principles of cutting tools. Mixed in with it all 
there is a great deal of information of value to the journeyman machin- 
ist, carpenter and other tradesmen having to do with the use of cutting 
tools and tools of precision. 


PRACTICAL LHTTHRING. By Thomas F. Meinhardt. 16 pages, 9x14 
inches. bound in paper. Published by Norman W. Henley & Son, 
New York. Price, 60 cents. 

Ths work describes an original system for spacing which résults 
in a superior appearance of lettering, especially when of the block 
type. Probably all draftsmen have noticed that uniform spacing be- 
tween block letters does not give a good appearance. For example, 
the letters H I N in the word “WASHINGTON” will be too close 
together with a uniform system. Meinhardt’s system gives variation 
in spacing for Gothic stvle or any variety of plain letters without 
shade. The height of the letter is.divided into 16 parts, and one of 
these parts is taken as the unit of spacing, the chart giving the num- 
ber of units to be used between any combination of letters.. For ex- 
ample in the word WASHINGTON, instead of using a space between 
H and I corresponding to the width of the main stem of the I, 
as would naturally follow with the ordinary system of spacing, the 
space is made four units or twice the width of the stem, The work 
is one well worth the attention of those interested in ornamental and 
practical lettering. 


PUNCHES, DIES AND TOOLS FOR MANUFACTURING IN 
Joseph V. Woodworth. 483 pages, 6x9 inches. 
tions. Published by Norman W. Henley & Son, New York. 
Price, $4.00. 

This work is gotten up in the same style as Mr. Woodworth’s 
former book on dies—‘‘Dies, Their Construction and Use, etc.’’-—and 
is intended to be a companion and reference volume to accompany 
same. This book devotes much attention to sub-press work which is 
coming to be of more’ and more importance as improved methods of 
manufacturing *such machines as typewriters, computers and similar 
products are developed. The sub-press principle makes each combina- 
tion of punch and die a unit which may be brought into use at any 
time without the need of an expert to set up the press. Its general 
use tends to greatly simplify press working. A large part of the 
work has already appeared in the columns of the trade papers, having 
been contributed by various writers. The work is therefore largely one 
of compilation, aided by the author’s expert knowledge on the subject. 
The book is timely and is one that should be appreciated by die- 
makers and others interested in modern methods of interchangeable 
manufacture of machine parts, 
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ENGINEERING IN THE UNITED STATES. By Frank Foster. 115 pages, 


5%, x9 inches. Published by the University Press, Manchester, 
England. 

This book is essentially # report made by Mr. Foster. who was a 
Gartside Scholar of the University of Manchester. Gartside scholar- 
ships were established in 1902. being open to certain university stu- 
dents to enable them to travel abroad and study existing industrial 
conditions in Germany Switzerland and the United States. This work 
is an account of Mr. Foster’s experience in the United States and is 
a very readable and interesting work, although few Americans will 
read it and agree with all that Mr. Foster has said. It strikes one 
who is well acquainted with American conditions that some of Mr. 
Foster’s observations are superficial and in some cases have illustrated 
what we presume is the traditional British lack of humor, especially 
when he dilates on the relations of superintendents and their men. 
However, the work as a whole gives evidence of very careful and sys- 
tematic investigations of our industrial conditions. ‘Fhe writer not 
only visited many shops but worked in many as an ordinary work- 
man for wages without favor, hence he was “up against the real 
thing.” 

Moprrn AMERICAN MACHINE TOOLS. By Prof. C. H. Benjamin, 320 
pages, 54% x9 inches. 134 illustrations. . Published by Archibald 
Constable & Co., London. 

This work was compiled by Prof. Benjamin, of the Case School of 
Applied Science, Cleveland, Ohio, at the instance of the London pub- 
lishers, for the purpose of conveniently acquainting Europeans with 
the general characteristics of the American machine tools. It is con- 
sequently gotten up with this in mind and is a sort of amplified 
eatalogue giving features of the various American lathes, planers, 
radial and upright drills, shapers boring mills, milling machines, 
gear cutters, grinding machines, key-seaters, punching and shearing 
machinery, ete., with brief descriptions derived from the author’s 
knowledge and various catalogues. together with what has been pub- 
lished in the technical press. The work is gotten up in fairly good 
style considering the difficultics of such a work. A compilation of 
this sort should be of much value to a considerable class, not only 
abroad but here as well, who are desirous of being posted on the 
general characteristics of various’ machine tools and to obtain the 
matter in convenient form for reference. We should expect that its 
use in certain engineering schools will follow, where it is desired to 
give the students an idea of the scope and importance of the modern 
American machine tool. : 


Tue leading feature in the January issue of the Century is Mr. 
Roosevelt’s latest essay, “The Ancient Irish Sagas.’’ Other contribu- 
tors of noteworthy papers are Cardinal Gibbons and Prof. Henry Fair- 
field Oshorne. The serial story, “The Shuttle,’ by Miss Burnett, is 
continued, and the issue abounds with numerous short stories and fine 
art features. : - 
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NEW TRADE LITERATURE. 


FULTON MACHINE AND VISB Co.. Lowville, N. Y. Catalogue of the 
Reed universal. vertical and horizontal swivel vise. The jaws and 
both swivels are clamped with one operation of the lever. 

THe New Era Mere. Co., Kalamazoo, Mich. Booklet, “All About 
Babbitt Metals,’ containing valuable information for superintendents 
and master mechanics on the subject of babbitt metals. 

THE CAR INTERCHANGH MANUAL. published by McConway & Torley 
Co., Pittsburg, Pa., and which was reviewed in the December issue, 
is sent free on request to those interested. We mentioned the price of 
25 cents, but the distribution is free. 

INGERSOLL-RAND Co., 11 Broadway, New York. Form X 36 entitled 
Rand “Imperial,” Type 10, Air Compressors giving a detailed descrip- 
tion of the more important parts of the compressor and containing 
many half-tone and sectional drawings of the machine. 

T. R. ALMOND Mre. Co., 83 Washington Street, Brooklyn, N. Y. 
Pamphlet describing Almond adjustable electric lamp fixtures. and 
telling of some of their varied uses. ‘These fixtures are flexible, being 
constructed in a way similar to the well known Almond flexible tubing. 

JOSEPH DIXON CRUCIBLE Co., Jersey City, N. J., have published a 
booklet calling attention to the advantages of Dixon’s Ticonderoga 
flake: graphite as a cylinder lubricant for air compressors. Those 
who are interested in air compressors or drills should obtain a copy. 

THb MARK FLATHDR PLANER Co., Nashua, N, H. Bulletin No. 7 on 
Flather planers describing and illustrating the different types. The 
first page contains a general description of their product, detailed 
specifications of which will be submitted upon request. 

E. W. Buiss Co., 5 Adams Street, Brooklyn, N. Y., 1906 catalogue 
describing and illustrating the various dies, presses and special ma- 
chinery built by this comvany. It contains 578 pages, among which 
is included an alphabetical index of the subject matter. 

Gro. V. CRESSON Co.. Philadelphia, Pa., have issued catalogue B 
for 1906 on power transmitting machinery.’ It is a cloth-bound book 
containing 349 pages, including many useful tables and illustrated 
by excellent engravings. A complete index of the contents is given 
in back of book, . 

THE ABRASIVE MATERIAL Co., Philadelphia, Pa. 
logue for 1907 of emery and corundum wheels. Descriptions of the 
product together ,with price lists are given. The materials used by. 
this company are constantly being tested and thus a high standard 
of efficiency is maintained. 

THE Hispy-WoL_F MACHINE Co., Cincinnati. Ohio., have redesigned 
their line of portable electrical hand drills and have succeeded in re- 
ducing the weight of them considerably. This is a very desirable fea- 
ture in portable toois, as the lighter they are the less they will tire the 
user in handling them. The company now have in press a new 
catalogue of their newly designed portable electrically driven drills. 

THD BRIDGHPORT SAFETY HMERY WHEEL Co., INC., Bridgeport Conn. 
New catalogue for 1907 treating of emery wheels and grinding ma- 
chinery. e book calls attention to the changes which have been 
made in their former line of grinding machinery and illustrates other 
lines recently brought out. A new line of edge and surface grinders 
is being brought out which is not shown in this issue. Those inter- 
ested may obtain blueprints and prices upon request. . : 

HeINRICH DrbymR. Berlin, Germany. Catalogue (in German) of ma- 
chine tools and appliances. principally American, This handsomely 
illustrated catalogue lists and describes Bullard boring mills, Hendey- 
Norton milling machines; Whitcomb-Blaisdell lathes, Newton milling 
machines, Cincinnati tool grinders, Morse grinding machines. Garvin 
vertical milling machines, Hartford, automatic screw machines, etc., 
and several other American machine tools; some foreign machines are 
also included. : 

THE REEVES PULLEY Co., Columbus, Indiana, have sent us an im- 
pressive list of the large metal working concerns using the Reeves 
variable speed transmission. These names include The Western Wlec- 
tric Co., Chicago, Ill.; American Tool Works Co., Cincinnati, Ohio; 
American Car & Foundry Co., Detroit, Mich.; Atlas Engine Works, 
Indianapolis, Ind.; GA. Gray Co., Cincinnati, Ohio; Niles Tool 
Works Co., Hamilton, Ohio; Westinghouse Electric & Mfg. Co., Pitts- 
burg, Pa., and many others. 

THE NEw Process Raw Hipp Co., Syracuse N. Y. Catalogue of 
raw hide pinions giving a hint of the difference between the “New 
Process” and other raw hide gears. The catalogue contains a price 
list of pinions from 2 inches to 15 inches outside diameter and 1 inch 
to 10 inches face. It also contains a partial list of prominent users 
of the ‘‘New Process” pinions. The catalogue is sent out in a strong 
manila “wallet’? which will be found convenient for carrying papers 
in the pocket, for which it was designed. j 

GISHOLT MacHiIn®n Co., Madison, Wis. Catalogue of the Gisholt 
universal tool grinder, and Gisholt lathes and boring mills. This 
handsomely gotten up piece of advertising literature is principally 
devoted to the Gisholt grinder illustrating the loss of time and pro- 
ductive effort which follows the old method of each individual machine 
operator grinding his own tools. It contains a reduced view of the 
chart which accompanies each Gisholt grinder, showing the correct 
angles for grinding lathe tools, and other matters of interest to ma- 
chine shop managers. 


MANUFACTURERS’ NOTES. 


THE Wm. W. GANG Co., Cincinnati, Ohio. are making extensions and 
improvements in their factory which will give them about 3,500 square 
feet additional! floor space. 

Top Hispy-WoLrF MACHINE Co., Cincinnati O.. advise that they have 
received from Washington a diploma and honorable mention on their 
exhibit of portable electrical drills and grinders, at the Liege, Belgium 
exhibition. 

THE QUEEN CITY PUNCH AND SHBAR Co. are now located at 208-212 
Lawrence St.. Cincinnati, O. and will soon be ready with a full line’ 
of punches, shears and straightening and bending machines. Mr. C. F 
Mayer is president of the company and C. F. Heinss is secretary and 
treasurer. 

Top MUELLER MACHINE Toot Co., 216 W. Pearl St., Cincinnati, 
Ohio, have been incorporated. and the company will erect a new and 
up-to-date machine shop at Colerain Avenue, near Draper Street. to 
accommodate their increasing business. It is expected that the new 
shop will be completed some time next spring. ; 

Tur International Railway Master Boiler Makers’ Association and 
the Master Steam Boiler Makers’ Association meet in joint convention 
at Cleveland, Ohio, May 21. 22 and 28, 1907, to‘organize one grand 
body of foremen boiler makers.. Further information may he obtained 
from the secretary of the latter association, Mr. J. H. Smyth, 284 
Totowa Avenue Paterson, N. J. 

J. H. WaAcrennonrst & Co., Youngstown, 0.. have recently made the 
following sales of blueprinting machines: Oklahoma City Railway Co., 
Oklahoma: Ohio State University, Columbus O.; G. D. Peters & Co.. 
Moorgate Works. London, England; Griffin Wheel Co., Chicago, IIl.; 
Alvey-Ferguson (Co., Louisville, Ky.; New England Structural Co., 
Boston, Mass.: Eugene Dietzgen Co., Chicago, Ill.; American Steam 
Pump Co.. Battle Creek. Mich. 

Tun Briturncs & SpencuR Co., Hartford, Conn., have decided to 
open a Canadian branch for the manufacture of drop forgings and drop 
forging machinery. It will be known as the Canadian Billings & Spen- 
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THROUGH THE SIMPLON TUNNEL. 


A. R. BELL, 


The new trans-Alpine route between Switzerland and Italy 
effected by the completion of the Simplon Tunnel has been 
one of the most notable engineering triumphs of the country. 
This road forms the sixth railway route over the Alps. The 
first tunnel constructed was that between Austria and Styria 
in 1848 on the railway through the Semmering pass. This 


line forms the through route between Vienna and Venice. 
The Semmering tunnel is less than a mile in length, but long 
and severe grades have to be encountered on either side to 
reach it. The Mont Cenis followed next in 1861-1870, about 


Fig. 3, Paris-Milan Express at Brigue, with Electric Locomotive Attached 

and ready to Enter the Simplon Tunnel, 
7%, miles long. The expresses from Paris to Turin and Rome 
are the principal ones traversing it. Then came the Arlberg 
between Switzerland and the Tyrol, about 5 miles long. The 
Brenner route was opened in 1867, but has no very long tun- 
nels. A. great undertaking was completed in 1882 by the 
opening of the St. Gothard, 91%, miles long, and which took 
10 years to construct. The scenery on this route is the grand- 
est of any, and several viaducts, galleries, and shorter tunnels 
had to be provided before the main one could be reached. Sur- 
passing the St. Gothard in length by over three miles, the 
tunnel just completed through the Simplon will prove of 
immense benefit to the district of Italy, of which Milan is the 
chief city. It is over 12% miles long and has occupied 61% 
years in building. 


The diligence road over the Simplon was constructed by 
order of Napoleon in 1805 mainly for military transport, but 
has been used during many years for tourist traffic. A mag- 
nificent triumphal arch in Milan commemorates the opening 
of the pass, and during the past year the opening of the tun- 
nel has been appropriately acknowledged by the Milanese in 
a grand international exhibition. 

The traffic through the Simplon tunnel is now entirely 
worked by electric power on the three-phase system, the cur- 
rent being derived from dynamos and turbines driven by 


Fig. 2. Paris-Milan Express with Steam Locomotive about to be 
Detached at Brigue. 


Fig. 4. Entrance to the Simplon Tunnel at Brigue. 


The power plants are situated at Brigue on 
At these places 
electric ones 


water power. 
the Swiss side and Iselle on the Italian. 
the steam locomotives are detached and 
substituted. 

The absence of the suffocating atmosphere met with in the 
St. Gothard and Mt. Cenis tunnels is very noticeable when go- 
ing through the Simplon. The time taken to go through the 
tunnel is about 25 minutes. 

The contract for constructing the tunnel was left to Brandt 
Brandau & Co. in 1898, and the start was made from both ends 
soon after. The estimated progress was at the rate of 32.35 
feet per day, but the actual average advance was less than 
this. Early in 1901 considerable interruption was caused by 
an inrush of water from a spring. The cutting through was 
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completed in 1905 and the enlarging to necessary dimensions 
completed in six months. At present only one tunnel is 
finished, but the second one is partly made. 
The entrance at Brigue is 2,250 feet above sea level, and 
that at Iselle 2,073 feet. The summit of the tunnel is almost 
exactly under the frontier line, and is 2,312 feet above sea 
level, with about 7,000 feet of solid mountain overhead. The 
gradient from the Swiss end is 1 in 500, and that from the 
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up to 1,500 horsepower. It is driven from a main transmis- 
sion shaft by two Escher-Wyss turbines, each of 600 
horsepower; the fall is 146 feet. The alternator is excited 
from a 95 horsepower dynamo. An automatic regulator is 
provided to adjust the capacity of the water resistance in ac- 
cordance with the load on the line, so that the alternator is 
always kept fully loaded and therefore no risk of any serious 
variation of speed. All the instruments and controlling appar- 


Fig. 2. Ganz & Co. Electric Locomotive for the Simplon Tunnel. 


Italian 1 in 143. There is a short level stretch near the middle. 
The extreme width of the completed tunnel is 16 feet, and 
the height 17 feet. Three thousand five hundred workmen 
were employed in its construction, and the estimate for cost 
was $13,490,000. 

In the central station at Brigue there is one three-phase 
alternator rated at 1,200 horsepower at 160 revolutions per 
minute, but which is capable of supplying temporary overload 


atus are fixed on one board from which connections are made 
with the conductors and rails by means of overhead wires. 
At Iselle there is one three-phase alternator rated at 1,500 


horsepower. It is direct coupled to a double-ended turbine from 


Picard & Pictet, of Geneva, each of the turbine units being 
capable of. developing 750 horsepower. The set runs at 960 
revolutions per minute with a fall of 460 feet, and is fitted 
with a sensitive governor which keeps the speed nearly con- 


February, 1907. 


stant. This set can be overloaded up to 1,800 horsepower and 
even more. The excitation current is taken from a continuous 
current machine of 95 horsepower, and 125 volts, which was 
formerly used in the tunnelling operations. 

The line is divided into five sections: 1. Brigue station to 
northern entrance to tunnel. 2. Northern half of tunnel. 3. 
Crossing in middle of tunnel. 4. Southern half of tunnel. 5. 
Southern end of tunnel to Iselle. Section switches are pro- 
vided at Brigue, at Iselle, and in the middle of the tunnel. 
Telephonic communication enables the staff in charge to trans- 
mit orders. 

The overhead line outside the tunnel is suspended on cross 
wires strained between steel poles placed on each side of the 
track. In the tunnel the conductors are carried on cross 
wires which go from one side to the other and are fixed by 
means of gun metal bolts cemented into the walls of the tun- 
nel. The cross wires are fixed about 83 feet apart on the 
straight portions, and about 40 feet apart on the curves. 

The rails themselves form the third conductor and have 
been bonded by a special system. The fish plates form the 


Fig. 3. First Electric Locomotive for the Simplon Tunnel, built by Brown, 
Boveri & Co. 


conductors. Perfect contact is insured by cleaning the joints 
with a sand blast and covering the contact faces with a spe- 
cial paste which prevents oxidation. 

The locomotives are of the bogie type with five axles of 
which three are driven by motors. The motors are placed 
between the three pairs of driving wheels and both drive 
on the middle axle by means of a bar coupling them rigidly 
together. The axle in turn drives the other two by means of 
a coupling rod. The following are the leading dimensions of 
the locomotives: 


Length between buffers............ 
Total length between axles....... aes 
Distance between driving axles..... 
Distance between bogies........ 
Diameter of driving wheels........ 
Diameter of smaller wheels........ 


40 feet 6 inches 
31 feet 10 inches 
16 feet 1inch 
23 feet 
5 feet 4144 inches 
2 feet 914 inches 


Weight on driving wheels........ .. 42 tons 
Total weighty: oie... chee BOP 62 tons 
Normal output of two motors...... 900 horsepower 
Maximum output of two motors... .2,300 horsepower 


Normal speed..42 miles per hour and 21 miles per hour 
Drawbar pull at 42 m. p. h..7,700 lbs. nor., 20,000 max. 
Drawbar pull at 21 m. p. h..13,500 lbs. nor., 31,000 max. 


The traction motors are each rated at 450 horsepower and 
work with three-phase current at 2,700 to 3,000 volts. Their 
momentary overload capacity is as high as 1,150 horsepower 
per motor at the higher speed. At the lower speed they are 
rated at 390 horsepower, but can be overloaded continuously 
up to 575 horsepower. 
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THE SIMPLON TUNNEL ELECTRIC LOCOMO- 
TIVE EQUIPMENT. 


FRANK C. PERKINS. 


The Simplon tunnel is about 12.5 miles in length and is the 
longest railway tunnel in the world. It was decided by the 
Swiss and Italian governments to operate trains through this 
great tunnel exclusively by means of electric power and the 
Swiss and Italian commissioners chose the three-phase high 
tension alternating current system as installed by Ganz & Co., 
of Budapest, Austria-Hungary. 


Fig. 4. Bearing of Connecting-rod and Side Rods on Middle Crankpin. 


A most careful investigation was made of the various elec- 
tric railway systems now in operation by the general director 
of the Federal railways, officials of the Swiss Post, as well 
as a special Italian and Swiss Commission for the study of 
electric traction, which included the well known = engineers 
Thormann and Boveri, of Brown, Boveri & Co., of Baden, 
Switzerland. 

After inspecting the electric lines and power stations in 
northern Italy, including the Morbegno hydro-electric plant, 
the Lierna transformer sub-station, the Valtellina railway and 
the Milan-Porto Ceresio electric line which uses the multiple 
unit system, with current supplied from the Tornavento power 
house and the Galarato sub-station, a decision was made. 


Fig. 5. Rotor of Brown, Boveri & Co. Electric Locomotive. 


The accompanying illustrations show the construction of 
the Ganz & Co. Simplon Tunnel locomotive, also the 
first 1,000-horsepower Simplon locomotive No. 365, built at 
Baden, Switzerland, by Brown, Boveri & Co. and the Brown, 
Boveri Simplon locomotive completed at the time of the open- 
ing of the Simplon tunnel in 1906. The three-phase electric 
engine No. 365 is shown in end view; also the rotor of one of 
the motors, Fig. 5, is shown which develop normally 575 horse- 
power each with a maximum capacity of 1,150 horsepower. 
This gives a total maximum power of 2,300 horsepower for 
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this locomotive which is capable of hauling a heavy train of 
passenger cars through the tunnel at the rate of about 45 
miles per hour. This latest type is 40 feet 5 inches long over 
the buffers and has a wheel-base of 16 feet for the driving 
axles and a total wheel-base measuring 31 feet 10 inches, 
while its weight is 124,000 pounds. 

After a careful study of the details of construction of the 
new Ganz electric locomotives of the three-phase type, the 
motors and controlling apparatus as well as the track and 
overhead construction of the Valtellina railway, the sub-sta- 
tions and power plant, it was considered best to adopt the 


Fig. 6. Twin Motor of Ganz & Co. Locomotive. 


three-phase system with a pressure of 3,000 volts and a fre- 
quency of 15 cycles per second. Trial runs were made for 
ascertaining the loads of the trains, the working of the elec- 
tric locomotives on level track and while ascending and de- 
scending heavy grades. Tests were also made of starting and 
stopping heavy trains by this commission of 12 Swiss and 
Italian officials and electrical engineers. 

There is every reason to believe that all of the steam rail- 
way lines in Northern Italy will soon be electrified, current 
being transmitted from hydro-electric stations in the Italian 
Alps. Electric locomotives have been decided upon as most 
satisfactory for the Simplon tunnel service on account of the 
ease of transfer of trains to and from steam-driven railway 
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Fig. '7. Water Rheostat. 


lines and the electrified railways, as it will undoubtedly be 
several years before all of the railways will use the electric 
power. Ultimately it may be found best to utilize motor cars 
more extensively instead of locomotives, but during the period 
of change from steam power to electric power the electric 
locomotive is considered to be the best, as more flexible, where 
both steam and electric systems of propulsion are in use. 

The first six electric locomotives to be placed in service in 
the Simplon tunnel are of the gearless type, the wheel axles 
operating at the same rotary speed as the electric motors. 
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These new locomotives have a double set of coupling rods. 
and cranks with two pairs of motors connected in “cascade” 
and mounted, one pair on each shaft side by side. Hach shaft 
runs in rigid bearings in the frame, the motors being mount- 
ed midway between the three driving axles with their centers 
about 9 inches above the level of the wheel centers, leaving 
space for an outside stator 114) feet in diameter greater than 
if directly coupled to the axles. Each locomotive has a pair 
of very stiff coupling rods with direct connection by cranks 
to the two motor shafts. 

Two balanced weights are provided for counteracting the 
weight and centrifugal force of each of the side-rods, these 
weights also balancing the motor shaft cranks. Dead points 
are avoided by having the cranks set at ninety degrees and 
secondary coupling rods are provided which exert horizontal 
driving forces upon the wheel crankpin. 

In addition to the three driving axles these Simplon tunnel 
three-phase locomotives have each a trailing pony truck and 
a leading pony truck with a single axle and a pair of wheels 
33%4 inches diameter. These locomotives each weigh 124,000 
pounds, the three driving axles each having wheels 60 inches 
diameter and carrying together about 84,000 pounds of the 
total weight of the locomotive. 

* * * 


SOME METHODS OF MAKING WROUGHT 
METAL CAR-WHEELS. 


E. D. SEWALL. 
In the fourth and fifth decades of the 19th century, while 


railroad transportation was still comparatively new, and the 
weight and strength of cars were being rapidly increased, the 
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Fig.1. Early French Method. 


probiem of making safe and dutable car-wheels enforced itself — 
upon engineers, and its solution was widely sought. Very 
naturally attention was then directed to the production of 
integral wheels of wrought metal, and although it would ap- — 
pear to be a simple enough matter to forge or press a car 
wheel, practical difficulties arose in attempts to make so com- 
paratively large and complex a die-forging within reasonable 
cost and of such quality as to warrant intrusting to them 
human lives. oes. 

Successful methods of making car wheels of cast iron, suit- 
able for the weights and speeds of that period, were then de- 
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vised, which destroyed for the time, and long postponed the 
demand for an integral wrought wheel, until, in recent years 
the higher train speeds, greater car weights, cheaper steel, and 
improved methods have encouraged the commercial manufac- 
ture of wrought steel car wheels of great durability. 

One of the earliest methods of making wrought car wheels, 
patented in England, consisted in heating a circular slab of 
wrought iron, or a pile made of bars and scrap, thicker but 
of smaller diameter than the wheel, placing the slab in a die 
very roughly approximating the shape of one side of a car 
wheel and compressing or hammering it by means of a die of 
similar configuration. The rough shaped blank thus formed 
was repeatedly heated, placed in properly shaped dies, and 
hammered progressively all around by hammer dies having 
the shape of a sector of the wheel blank, and finally com- 
pressed at a low heat in a finishing die by a hammer of proper 
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Fig. 2. Early English Method. 


configuration. When the forged blank became cold the axle 
hole was bored and the tread turned in a lathe. 

With the design of obtaining a wheel of very high quality, 
the following method, shown in Fig. 1, was developed in 
France near the middle of the last century. Rolled bars of 
iron or steel slightly wedgeshaped in cross-section were 
coiled upon a mandrel into rings having a weight about equal 
to that desired in the finished wheel. The bar was coiled so 
that its wide edge would form the outer surface of the coil. 
By so doing, the stretching of the outer edge and compression 
of the inner edge, due to the bending operation, thinned the 
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outer and thickened the inner edges so that the layers of the 
coil when wound would become of equal thickness and lie 
parallel, the wedge section being transformed into a rectangu- 
lar section. The ring was then heated to a welding tempera- 
ture and the layers welded into a solid annulus, which, by 
treatment in different dies, was expanded and forged into a 
solid wheel. 

Another English method of making wrought car wheels 
from previously worked iron consisted in rolling a bar having 
a section which, on one edge, was that of the tread and flange 
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of a car wheel, and the remainder of which was a plate of 
the thickness of the web and of a width equal to the radius 
thereof, but lying in a plane parallel with the tread surface, 
instead of perpendicular thereto, as in the. finished wheel. 
See Fig. 2. A suitable length of such bar was then bent into 
ring form and its ends welded together. The cylinder thus 
formed was then placed in a die shaped to conform to the 
tread and flange portions. The web portion was then bent 
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Fig. 4. French Three-part Wheel, Welded. 


inward by means of cup-Shaped drawing dies into the approxi- 
mate shape of a car wheel but without a hub. A wrought 
metal tube was then inserted in the central opening and upset 
by properly shaped dies to the form of the finished wheel. 
The blank was then reheated and welded into one mass. 

A similar English method (Fig. 3) consists in rolling a 
plate having a thickened tread and flange portion on each 
edge. From this plate two shapes, each suitable for making 
a wheel were sheared by a zigzag cut lengthwise of the cen- 
ter. Hach shape thus formed had four triangular projections 
on one edge, the point of each projection forming an angle of 
90 degrees, and on the other edge the thicker tread and flange 
portion. This scalloped bar was then bent and its ends welded 
together. The four projecting triangular portions were then 
bent inward and forced downward until the edges of the tri- 
angles met and formed the web of a wheel blank. A hub 
piece was then inserted and the whole heated and welded in 
suitable dies. 

In order to avoid the difficulties incident to forging a large 
slab it was early proposed in France to Separately produce a 
wrought hub, a wrought rim, and a web stamped from rolled 
plate, each having beveled edges to provide for lap-welding the 
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Fig. 5. Krupp Wheel Structure. 


parts together. These three parts were then assembled in a 
matrix having the contour of the wheel, as indicated in Fig. 
4, and the whole welded and finish forged into a wheel. 

By the German Krupp method (Fig. 5) a long bar was 
rolled of a length sufficient when coiled upon itself to produce 
a disk equal in diameter to the intended wheel. Each end 
of this bar was wider than the main portion, one end, A, being 
of a width equal to the depth of the hub and the other, B, 
equal to the depth of the rim. This bar was preferably rolled 
with a groove on one side and a corresponding rib upon the 
other. It was then wound upon itself over a mandrel, the 
wider end forming the inner portion for the hub, the outer 
end forming the portion for the rim, and the intermediate 
portion, C, forming the web. The rudimentary wheel thus 
formed was heated white hot, placed in a matrix and welded 
and forged into a car-wheel for which great strength and dura- 
bility has been claimed. 

With the increasing use of steel as structural material, meth- 
ods of making car-wheels from solid masses of steel have been 
developed. Most of these methods have consisted in casting 
a steel blank approximating the wheel in size and shape, and 
then rolling the web and tread, or the tread alone, to weld the 
pipes and blow-holes, which are incident to steel castings, 
and to compact the surface metal. Some processes, however, 
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contemplate more thorough working of the steel for the pur- 
pose of securing greater strength, and to couple with this 
thorough kneading such rapidity of operation as to enable the 
production of a wheel at a single heating to save time and 
labor and to avoid waste of metal by oxidation. In most of 
these processes a steel ingot is first cast of a length consid- 
erably greater than the thickness of the hub, and of a diameter 
much less than that of the wheel. 

Fig. 6 illustrates a method which starts with the produc- 
tion of a steel ingot which is pressed or hammered into a flat 
disk of about the thickness of a car-wheel. As the pressure 
applied endwise on this ingot will somewhat stretch the peri- 
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Fig. 6. Steel Ingot Wheel Making. 


phery and possibly develop cracks or radial checks therein, the 
disk is set up on edge and hammered by dies shaped to form 
the tread and flange and solidify them. The axle hole is then 
punched, the blank placed flatwise in a properly shaped die 
and pressed therein by a mating die into the form of a finished 
car-wheel. In this process two heatings are necessary, a 
high heat for the rough forging and a low heat for the final 
pressing and finishing. 

Another method designed to finish forge a steel wheel at 
one heat is illustrated in Fig. 7. This method consists in tak- 
ing an ingot of metal of suitable size and shape, preferably 
round or octagonal, and placing it with its axis perpendicular 
to the faces of flat dies and by vertical blows bringing it to a 
diameter slightly less than the diameter of the blank and of 
somewhat greater thickness. Then convex forming plates are 
placed successively upon the upper flattened faces of the 
blank, which, under the action of the hammer, displace metal 
and form the rudimentary flange. The lower die, with its 
centering-plug and shoulder, is changed into a forming die 
by placing upon the shoulder a wall-ring bored to the form 
which the tread and flange is to take. Into this forming die 
the blank with its rudimentary flange is placed. The blank 
is ‘driven home into the wall-ring so that when the onset of 
the dies is complete the flange is turned downward and out- 
ward. The flanged blank is then turned upside down and 
pressed out of the wall-ring. Then it is placed between dies 
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having raised collars on their working faces of similar sec- 
tion and size, surrounding and concentric with the hub pocket. 
The lower die is so formed that besides the collars its top 
forms a centering plug and shoulder for the wall-ring. By 
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the action of the dies the metal around the hub is displaced 
and forced radially outward into the rudimentary rim, leaving 
part of the plate between the collars. The rim and web are 
enlarged by means of loose plating rings or collars used in 
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Fig. 8. Schoen System. 
pairs between the dies. Successively larger pairs of rings 


are used until the forging is almost equal in diameter to the 
finished wheel. The forging is then removed and upon the 
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shoulder of the lower die is placed a wall-ring which is so 
made that when in poSition it alters the die to a finishing 
die. The upper die and lower die with the wall-ring, and a 
final pair of collars, form a matrix for the finished wheel. 
The forging is then placed therein, resting upon one of the 
loose collars. The mate of this collar is then put in position 
on top of the forging. The upper die is lowered, driving the 
collar home, thus forming the finished wheel. 
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drawn blank is then flattened out and the tread portion forged 
in dies. 

A recent invention in making forged steel wheels starts 
with an annular ingot of steel considerably thicker and less 
in diameter than the finished article. By this method it is 
designed to forge the completed wheel at one heating. The 
central opening in the ingot is designed to receive the excess 
of metal flowing into it from the forging operation and the 
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Fig. 9. Method for Making Car-wheels by one Heating. 


In the German Ehrhardt method (Fig. 10) a hot ingot or 
blank of steel; (or several of them), of square or hexagonal 
section, of a weight equal to that of a finished car wheel, is 
placed in a cylindrical die and a hole punched through by 
means of an expanding punch. One of the rings thus formed 
is then placed in a matrix having the shape shown, and a 
plunger having a projection on its end considerably smaller 
than the opening in the annular blank is brought down upon 


Fig. 10. Ehrhardt Method. 


it, thus shaping the blank and causing the metal to flow both 
outward and inward, thus providing for a very rapid reduc- 
tion. The blank is then placed in another die and another 
Plunger forced into it, cupping the blank still more. This 
cuplike blank is then forced through a draw die by means of 
a@ properly shaped sectional punch and the walls drawn so as 
_to lay the fibers parallel with the die axis, thus imparting to 
the blank the tough fiber resulting from drawing steel. This 


pressure of the dies is so distributed that the interior portion 
of the ingot will be forced to the central opening whence the 
most of it may be subsequently removed by the punch when 
the axle hole is made, and whatever may remain will be in a 
position where it cannot materially weaken the wheel. The 
series of dies are illustrated in Fig. 9. In the center of each 
of the two preliminary pairs of dies are punches spring 
pressed toward each other. When the annular portions of the 
dies enter the hot metal it flows outward toward the rim and 
also inward against the punches which yield to excessive press- 
ure. The metal is thus allowed to flow freely, rapid forg- 
ing is thereby accomplished and the poorer portions of the 


ingot squeezed into the central opening whence it is removed 


by the punch which sizes the axle opening. 

In ‘the Schoen method, Fig. 8, the blank is obtained from 
selected rolled stock free from pipings and other defects. The 
blank is sheared of a size greater than the wheel and by the 
first. operation is die-pressed to form a rudimentary hub and 
the web adjacent to the hub. In this operation the metal is 
spread radially, but the excess of metal around the outside 
acts as a confining band, thus preventing the checking that is 
apt to occur when the diameter of a metal blank is increased 
by expanding it. After the preliminary forging, as above, the 
blank is sheared to the size of the wheel. It is then examined 
for defects that may possibly be developed by the spreading 
action of the dies. Such defects, if there be any, may be read- 
ily detected on the sheared surface and the blank then dis- 
carded early in the process before much work has been done 
upon it. The blank, if perfect, is then confined around its 
edges and other dies brought into action to complete the ex- 
terior of the hub, reduce the web and form a flanged rim. 
When the dies have been closed to perform these operations, 
a punch is forced through the center to complete the axle 
hole. The forged wheel is then subjected to the action of a 
rolling machine to finish the reduction. The wheel is then 
dished by means of dies, and the thread trued by segmental 
die sections forced radially against the tread. During this 
truing operation the faces of the die segments are treated 
with oil, which with the comparatively cool dies has the effect 
of chilling the rim, and the tread is completely finished with- 
out any subsequent machining. 
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The snow conditions this year on the northern transconti- 
nental lines are the worst experienced in ten years, and at 
this time the rotary snow plow is one of the most important 
features of the equipment of those roads. These mechanical 
snow fighters have played a most important part in the his- 
tory of railroading in the West, and have greatly benefited 
conditions attending the use of the wedge plow. The rotary 
is adapted to removing snow of any character and of any 
depth, quickly and easily, with no danger to equipment or 
men. To cope with drifts 15 to 20 feet high, something besides 
brute force is required. The old method of bucking drifts of 
this character with the wedge plow with six or seven heavy 
locomotives behind it, resulted in many casualties among rail- 
road men engaged in this dangerous work. The rotary will 
bore its way through drifts packed in a hard icy mass in front 
of the plow with perfect safety to those operating it. Hxcept 
in the most extreme conditions, one heavy consolidation loco- 
motive provides sufficient power for its propulsion. The rotary 
herewith illustrated is the largest ever built, and was recently 
“completed at the Cooke Works of the American Locomotive 
Company for the Denver, Northwestern & Pacific Railway. 
This plow will clear a cut 13 feet 4 inches wide. The wheel 
consists of ten cone-shaped scoops, fitted with knives which 
adjust themselves automatically into cutting position. The 
wheel is encased in a drum, which is provided with a reversi- 
ble hood operated by an air cylinder, so that the hood may be 
turned to either side to suit the direction in which the wheel 
is turning. The boiler is of the locomotive type with Belpaire 
firebox. The engine consists of two horizontal cylinders with 
slide valves operated by the Walschaerts valve gear. The plow 
is carried on a steel I-beam frame, and is mounted on two 
4-wheel steel frame trucks. To prevent the derailment of the 
plow, the front truck is provided with ice cutters and flangers. 
The ice cutters are attached to a frame hung on the forward 
end of the front truck and operated by means of an air cy- 
linder, so that it may be raised and lowered in. crossing frogs 
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or switches. The flangers are hung in the rear of the truck 
and connected to the axle and are also operated by an air 
cylinder. With the ice cutter and flanger in perfect working 


order, it is absolutely impossible for the rotary to be derailed 
by ice or snow. The halftone, below, of a cut made by one of 
these plows, shows the clear rail which they leave. 
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Fig. 1. Cut in Huge Snowdrift, made by the Rotary Snow Plow. 


Fig. 2. Denver, Northwestern & Pacific Railway Rotary Snow Plow, built by Cooke Works of the American Locomotive Co. 
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THE MANUFACTURE OF SHOT-GUNS AT THE 
ITHACA GUN COMPANY’S WORKS. 


W. L. McLAREN, 


The accompanying halftones show some views taken re- 
cently in the works of the Ithaca Gun Co., Ithaca, N. Y., and 
will serve to help in conveying an idea of this branch of 
manufacture as it impressed the writer. The Ithaca Gun Co. 
was established in 1880 and incorporated in 1904. The busi- 
ness was started by Messrs. L. A. Smith and George Liver- 
more, and is entirely devoted to the manufacture of double- 
barreled shot-guns of different sizes and.grades. No cheap 
guns are manufactured, but only high-grade firearms, many 
of which are highly ornamented and finished, and priced as 
high as $300. 

The barrels are all imported; they come in boxes contain- 
ing 50 pairs of barrels each, rough-turned and rough-bored to 
within 0.030 inch of finished size. The lower-priced guns are 
fitted with the famous Cockerill steel plain black barrel; then, 
next in price comes the laminated twist steel barrels; then 
in order are barrels of Damascus steel, following which in 
quality come the Krupp-Essen fluid steel barrels with their 
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signed and made by the company for the manufacture of shot- 
guns. 

After going through various milling operations on the lug, 
the barrels are polished and sent to the finishing room where 
they are rusted with chemicals from five to six days, accord- 
ing to weather conditions. This rusting brings out the figure 
or pattern of the barrels; the iron blackens while the steel 
shows white, producing the well-known twist and Damascus 
effect. The fluid steel barrels of course show no such varia- 
tions of color and are finished to a dead black. 

The frames are received in the shape of rough drop forg- 
ings and are mostly machined by milling operations. One 
interesting operation on the frames is that of forming the 
“pall,” as it is called, on each side of the frame. The table 
of the milling machine is fed longitudinally until the work 
reaches the point where the ball is to be machined. Here a 
trip is thrown which engages the circular feed of an auxiliary 
table and an instant later another trip is sprung, throwing 
out the first feed. Of course the reason for throwing one feed 
in before letting out the other is to avoid leaving a mark on 
the surface, which would surely follow the stopping of the 
first feed before throwing in the circular feed. The frame now 


A.—Rough-forged Frame. B.—Milled Frame. 


‘Rough Tube for Barrel. F.—Pair of Finished Barrels. 


stamped trademark showing a little soldier holding a gun; the 
last and highest grade in price are the guns with Whitworth 
fiuid steel barrels, these barrels all being numbered and ac- 
companied by a certificate. In case of breakage or failure 
through a flaw “jt is up to the manufacturer” to replace them. 

The first operation on a pair of shot-gun barrels is to turn 
them to size, and then to chamber the breech for the cartridge 
shell. It requires at least five operations to remove the 0.030 
inch stock left by the barrel makers, After being bored to 
size the barrels are hand polished with emery and the oppo- 
site sides of a pair of barrels are milled for the lug which is 
brazed in. The steel rib joining the barrels is then brazed in 
and the assembled barrels are mounted in the milling machine 
and the rib milled concave. The next operation is “matting’’ 
the rib, which is done on a special machine, the top surface of 
the rib being knurled or matted with a single revolving tool 
mounted on the end of a spindle controlled by a cam. The 
cam causes the tool to raise’and lower every half revolution 
to conform to the concave surface of the rib. The table is 
fed one nikt cut for ‘each revolution of the tool, producing 
much the same effect as a knurling tool would on circular 
work. This machine is one of many special machines de- 
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C.— Finished Frame. D.—Barrel under Construction, showing Belgian Method of Forging. E,—Imported 
G—Finished Stock, H.—Stock Partially Turned. 


revolves through a half circle while the cutter mills both the 
flat and the curved surfaces. Various shaped cutters, accord- 
ing to the style of the frame, are used, the principle of the 
cutters being a combination of a plain and corner-rounding 
cutter. The ball formed is in reality a quarter of an ellipsoid. 
The diameter, measured vertically as the gun is held in shoot- 
ing position, is about as 5 is to 4 to, the diameter in the other 
direction. To get this curve. requires some careful calculation 
and setting, and there are four of these special milling ma- 
chines for this particular operation. 

There is a slot in the lower side of the gun frame where 
the lug of the barrel fits when the gun is closed and locked. 
For years this slot had been machined by milling and broach- 
ing, until very recently a Hendey-Norton oscillating milling 
machine, as shown in Fig. 4, was installed for this work. This 
machine does the job in quick time and very accurately. The 
cutter is mounted on the end of a U-shaped arm attached to 
a spindle which oscillates. The center of the cutter is coin- 
cident with the extension of the spindle axis. Various sized 
cutters are used,-of course, for various sized slots; the teeth 
have no clearance and cut in both directions. The holes for 
the slots are drilled first, the same as formerly. The slot 
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that is worked out by this operation is plainly shown at C, 
in the first cut, it being the rectangular slot in the centey 
of the machined frame. The work is mounted on the table 
and fed up while the cutter oscillates back and forth, remov- 
ing the metal with each forward and backward stroke. In 
this manner it is possible to machine by an operation ana- 
logous to milling those parts which an ordinary milling cutter 
could not reach. (For a description of the Hendey-Norton 
oscillating miller see MACHINERY, April, 1905.) 

The smaller parts of the guns such as triggers, guards, and 
lock mechanisms, are either drop forged or punched from steel 
stock; all parts are made from the best grade of steel ob- 
tainable. Each piece, except the smallest parts of a lock, is 
numbered and this system of numbering extends to the wood- 
en stock and fore-end. The frames are not casehardened until 
after being fitted to the stocks. The casehardening process 
requires 214 to 3 hours heating in the fire and is done in-a 
pack of bone and charcoal. It requires an experienced man 
to produce the beautiful effects so noticeable on the casehard- 
ened parts of guns. The trigger guards are blued chemically. 

The stocks and fore-ends are made of black walnut, the wood 
being mostly imported. They are rough turned on a rough 
turning gun-stock turning lathe, and are then passed on to 
another machine which completes the operation, both these 
machines, of course, being essentially of the Blanchard type 
of turning lathe. Next the stocks go to the inlaying machine 
which carves out the recesses for the inset metal parts to fit 
in. At H is shown a stock partly turned, and at @ is one 
finished so far as machining is concerned, the rest of the fin- 
ishing work before done by hand with sandpaper, etc. 

The shop is driven by a 21-inch Morgan & Smith waterwheel 
working under a 39-foot head at 390 R. P. M. At this speed 
and head the wheel develops about 105 horsepower. A steam 
plant is also provided to run the works if necessary during 
low water periods, but it is seldom called into service. Dur- 
ing the busy season in the fall and winter the plant runs 
night and day, the average production being about. 80 shot- 
guns a day. = 

While being shown through the works I was introduced to 
Mr. Bob Edwards, foreman of the barrel boring department, 
who is, I am informed, the oldest gun borer in the United 
States. Fig. 9 shows him in the characteristic attitude of ex- 
amining a barrel and indicates the simple, not to say primi- 
tive, equipment with which the delicate work of straightening 
a barrel is done. 

Mr. Patch, the superintendent, who has been with the com- 
pany over twenty-three years, informed me that there are over 
100 separate milling machine operations on each gun and 
these operations of course do not include the many drilling, 
reaming and other operations. 


* * & 


Plumbers’ solder, or wiping solder as it is commonly called, 
is composed of 40 per cent tin and 60 per cent lead. It has 
the interesting and valuable feature that at certain tempera- 
tures it takes the form of a pliable mass, allowing it to be 
easily handled and molded to produce the characteristic form 
of plumber’s wiped joint. This operation of wiping is briefly 
described by the Valve World as follows: “The parts to be 
joined are first freshly tinned at the points of contact, to 
remove the oxide, and then firmly placed and secured in 
position. The melted solder is poured on the parts for the 
purpose of heating them. As the parts become hot the solder 
becomes cool, taking on the pliable form above mentioned, and 
is easily manipulated by the mats in the hands of the me- 
chanic, when the joining is completed.” It might be added 
that the ability to make a wiped joint is the principal stock 
in trade of the average plumber as distinguished from a 
steam fitter, and that no good reason for maintaining this 
ancient method of making plumbing connections exists in 
general. There are a number of mechanical joints on the 
market which have the merit of cheapness, ease of application, 
and which can. be readily disconnected in case of needed 
repairs. Needless to say, the plumbing fraternity have worked 
tooth and nail against the general adoption of this needful 
improvement, which is bound to come sooner or later, never- 
theless, 
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A MID-WINTER PICNIC AT SANDY HOOK. 


R ELF. 


When secretary and president-to-be Hutton, at the Wednes- 
day morning session of the A. S. M. E., finished his ex- 
planation of the pleasure and instruction. to be derived from 
the trip to Sandy Hook, I was so much impressed that I 
immediately made my way to the desk on the floor below 
where the tickets were sold, and bought one. I was pleased 
to discover, after some questioning, that the ticket was good 
not only for the railroad journey but for lunch as well— 
going at least, and perhaps on the way back also. The day 
before the event, Thursday, was very nasty, and it had begun 
to look as though the party for the proposed trip would be 
a small one, but Friday morning dawned bright and clear 
with nothing more disagreeable in sight than a 40-knot breeze 
and a temperature hovering around zero, so a majority of 
the members changed their minds about staying in town and 
hastened to the ferry station instead, where a great many 
tickets were sold. Some of them took their wives and other 
female relatives with them, despite the warning Prof. Hutton 
had given that it was likely to be a disagreeable trip for 
them. 

There were ten cars in our train when it left the station 
of the Central Railroad of New Jersey at Jersey City, and 
they were all just about full. Probably there were 600 of us, 
more or less. The train was like most excursion trains, 
rather hesitating in its movements, and not given to making 
up its mind very rapidly. It hesitated some time before it 
worked up courage to cross the draw in Newark Bay, and 
had a still longer period of indecision before the combined 
efforts of the train force and the earnest prayers of the ex- 
cursionists, gave it courage to cross the Raritan at Perth 
Amboy. During this state of indecision, we were out on an 
open causeway with no obstructions of any size between us 
and the North Pole whence the wind was coming. Some 
people in our car had friends in the next, and some people 
in the next car had friends in ours, so we were never in any 
doubt as to what the weather was outside. It must be said, 
however, that this deliberation of movement had the advan- 
tage of giving us all a very clear and vivid impression of the 
geographical features and industrial development of western 
New Jersey. 

Enter—The Caterer. 

It was about this time, an hour or so from the time the 
train started, that the caterer began to show signs of life. 
We had been wondering for some little time how he was 
going to handle us all, but he evidently knew his business. 
The front car appeared to be his storehouse. At intervals 
of two or three minutes a procession of waiters would pass 
along the aisle, some of them carrying large packages of 
square pasteboard boxes, and others with things in their 
hands that looked like watering pots with the sprinklers re- 
moved. From such of these pots as had their spouts turned 
in my direction it was possible to detect an odor which at 
once detracted one’s attention from the landscape outside of 
the window. Two bundles of boxes and two watering pots 
were deposited at the rear end of each car, and then the dis- 
tribution commenced. Hach member of the party was given 
a box about 614 inches square and a little glass of drinkable 
—either red or yellow, according to his principles. The ca- 
terer displayed very good judgment in deciding on the con- 
tents of these little boxes; each contained a napkin, a dried 
beef sandwich, a chicken sandwich, two hard boiled eggs, a 
little package of salt and pepper, a small cake, a big red 
apple, and a pickle. After one box had been emptied it was 
entirely possible to get another. After this we arrived. at 
Sandy Hook. 

Special Courtesies to Foreigners. 

When the train stopped at the entrance to the government 
reservation out on the bleak and windy sea coast, a number 
of the military officers of the place were there to welcome us. 
Here again we stayed several minutes, during which time our 
interest was diverted by the passage through each car of a 
member of the party deputed to inquire of each if, on his 
word of honor, he would be willing to admit that he was an 
American citizen. Every one in our car seemed to be guilty, 
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but apparently this was not the case throughout the train, 
for a few minutes later an officer, accompanied by a soldier 
with a megaphone, made his way down through the aisle 
with a train of attending foreigners behind him. As he en- 
tered each car he announced: “Will all members of the party 
in this car not citizens of the United States please attach 
themselves to the party which I am to lead? Special cour- 
tesies will be shown them.” After the excitement caused by 
this incident had had plenty of time to die away, the train 
started up again and we made our way toward the north end 
of Sandy Hook, where the proving grounds and the fortifica- 
tions of Fort Hancock are located. 


An Interview with a Big Gun. 


First the train was backed up on a long Y-track to the 
place where was set up the great 16-inch gun recently built 
for coast defence service. Here Brigadier-General Crozier, 
Chief of Ordnance, met us and, as we assembled on the plat- 
form around the breech of the big gun, made a little address 
of welcome, giving a brief description of the manufacture and 
capabilities of this immense piece of ordnance, After a lot 
of figures as to weights, muzzle velocities, powder pressures, 
etc., which slip out of one’s mind as rapidly as they are 
given, he told us that the gun had been built to see whether 
we could do it or not. He was happy to be able to tell us 
that the experiment had been a complete success in every 
particular; that the various laws relating to gun design and 
construction which had proven true in the case of small sizes 
had also held good in this, and that all the calculations had 
been found correct. He told us that so far as any present 
vessels of possible enemies are concerned, 12-inch guns are 
big enough, so for the present no more of the 16-inch size 
are to be built. It is a pleasure and a satisfaction to know, 
however, that we can build them if we want to. 

The gun is a monster. Some of the party climbed up on 
top of it and went out to the overhanging end. Two or three 
other inquisitive ones piled a couple of boxes on an empty 
barrel and climbed to the top for a view into the throat of 
the creature, at imminent risk of having their shins barked 
for their pains. A crank was applied and the breech was 
opened and closed for our benefit. The movements involved 
in this motion are very interesting. The process is a con- 
tinuous one. First, a worm meshing in worm-wheel teeth in 
the breech block gives it a partial rotation to unlock it; the 
worm is not only a worm in one direction, but is a spur gear 
as well in the other; as soon as it has ceased to act on the 
worm wheel, it takes hold of a rack on the side of the breech 
block and backs it out of the chamber. On reaching the ex- 
tremity of its movement in this direction, the continued 
movement of the handle through the action of the connecting 
bevel gear between the crankshaft and the worm wheel shaft, 
swings the block and its carrier around to one side, leaving 
the chamber open and unobstructed for the projectile and the 
charge of powder. The gun is set up on a temporary foun- 
dation in the sand, just rugged enough for the purpose of 
trial firing. 

From here we plowed our way through the sand and dense 
undergrowth of scraggly, thorny shrubs to the shore, where 
a couple of targets were set up, one of them being a sec- 
tion of the armor of the Iowa, the other of the battleship 
Tennessee. These are to be fired on by guns further up the 
beach to determine the effect produced under varying condi- 
tions. We then--returned again from the beach to the train, 
and were taken back to the main line and started for the 
proving grounds, but not until President Taylor, President- 
elect Hutton, and Generals Crozier and Murray had had their 
pictures taken at the breech of the 16-inch gun. 


The Proving Grounds. 

At the proving grounds we again debarked. Here were all 
sorts and sizes of rifles, mortars, field guns, rapid-firing guns, 
etc. These are mounted on concrete platforms with concrete 
buttresses or bulwarks behind them, presumably provided 
so that if anything bursts, the fragments will hit the mass 
of concrete and not go beyond it. Back of these is a high 
tower of steel with a large room on top from which the firing 
is directed and observations taken. .We passed along the 
platforms from gun to gur, examining the mechanism, look- 
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ing into muzzles and working various handles and levers, 
and then we were all grouped on the concrete structure in 
back and the firing commenced. A 6-inch rapid-fire gun, 
throwing a cast-iron shell, was twice discharged. There was 
nothing very depressing about the report from this gun, and 
the nervous members of the party began to feel reassured. 
Next came five rounds from a 15-pound gun fired in remark- 
ably fast time. T’'wo or three other reports were heard from 
different parts of the platform and then, at a signal from 
the officer in charge, a 10-inch rifle on a disappearing car- 
riage arose from its bed as lightly and gracefully as a feather, 
without shock or sound of any kind. After a little delay due 
to the arranging of the electrical connections of the speed 
indicating mechanism, the order was given to fire, and we 
stuck our fingers in our ears and gritted our teeth. A dull, 
heavy report followed and the gun was down in its bed again. 
Several seconds after, I neglected to take my watch out so I 
do not know just how long, out toward the east somewhere 
a white cloud of spray shot into the air to a considerable 
height, and a great flock of gulls which had been floating on ~ 
the water arose, filling the air with the flash of light from 
their wings. Their excitement could be very plainly seen 
through the glasses. 


Gun Maneuvering and Sub-caliber Practice. 


From here we made our way to Fort Hancock, whose bat- 

teries we were to inspect. Brigadier-General Murray, Chief 
of Staff of the United States Army, led the procession and 
explained the guns and fortifications as we went along. From 
the front there is little to be seen that would cause one to - 
suspect that dangerous weapons are concealed here; there is 
a simple bank of sand and nothing else. Down behind it, 
however, are all the great rifles, crouched on their haunches, 
ready to spring up and show fight at a signal from the officer 
who controls them. For our benefit General Murray had one 
of these monsters maneuvered, he explaining the movements 
as they took place. The catch holding the gun in its lower 
position was released and the counterweight threw the rifle 
into place above the level of the parapet. Then, a light touch 
on the controller swung the muzzle to the right and to the - 
left, and up and down. Of course when the gun is fired, the 
recoil seats it again in its recumbent position, but in this 
case, since no firing was done, it was brought down by hand, 
two men turning the crank and working hard to do it. 
‘ We were then shown some sub-caliber practice. We were 
told that this sub-caliber practice is largely responsible for 
the proficiency in marksmanship which the American artil- 
leryman has shown. A, small barrel, perhaps 2 or 3 inches 
bore, is placed inside the chamber of the big gun, being held 
in a truly central position by supporting disks. The weight 
and charge of the smaller projectile are such that its tra- 
jectory bears a definitely determined relation to that of 
the large projectile. It is thus as useful for target prac- 
tice as though the $200 or $300 required for a single discharge 
of 12-inch ammunition was expended. It was some little time 
before they could get around to firing this sub-caliber ammu- 
nition. The passing body of visitors, not realizing that it 
was desired to fire the gun, all preferred to pass by its muz- 
zle end, and each one stopped to gaze into the gloomy depths 
of its throat. Owing to the inconvenience of discharging the. 
gun under such circumstances, everyone was allowed to satis- 
fy his curiosity before the firing commenced. The sharp 
“spat” of this sub-caliber ammunition was so ridiculous when 
compared to the heavy reports we had just heard, that a 
number of us became quite brave, and gathered about the 
barrel of the gun, even getting to the point of leaning up 
against it and placing our hands on it. No one, however, 
showed any further desire to pass in front of the muzzle, 
although, so far as one could see, that would have been a 
perfectly harmless proceeding. 


Sandy Hook as a Winter Resort. 


After this exhibit, a long, chilly, windy walk took us to 
the mining casemate, where a description of the principles 
of sub-marine mine defence was given us. One great advan- 
tage of this lecture and exhibit was the fact that it was held 
in a hole in the ground entered only by a tunnel. Although 
open to the sky, this pit was so deep that there was not much 
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of any wind. After this respite, we turned our backs 
on the shore batteries and made our way toward the center 
of the peninsula where the mortar batteries were located. 
One could not help thinking, as he plowed through the sand 
and turned his face away from the biting wind, that life in 
this part of the world in winter, at least, possesses few 
charms. The officers and men were going about in fur caps 
and huge gloves, the women and the children of the post were 
all indoors, and all the inhabitants except the officers—whose 
dignity forbade them—seemed to enjoy slapping their chests 
as long and as hard as they could, when they had nothing 
else of particular importance to occupy their time. When, 
however, the soldiers were in line, receiving and executing or- 
ders, they were as straight and still and attentive to business, 
and as little conscious of the elements, as a soldier is sup- 
posed to be. 
A Salvo from the Mortar Battery. 

The mortar battery proved to be one of the most interest- 
ing exhibits of the day. The formation of the earthworks 
is that of a series of deep pits in the ground, possibly 40 or 
50 feet deep or more. These pits are connected with each 
other by tunnels and have smooth concrete sides. At the 
bottom of each is a group of four 12-inch mortars, looking, 
as one man expressed it, like a lot of big bull dogs. We were 
to witness the firing of a “salvo’—that is to say, the 
simultaneous discharge of four of these guns at one time, It 
was explained to us that mortars were always aimed by the 
indirect method; as the enemy’s ships are approaching, their 
range is rapidly obtained, calculations, facilitated by instru- 
ments provided for the purpose, are made to determine at 
what angle and in what direction the mortars shall be point- 
ed, and then, after the aim has been taken, they are dis- 
charged. They cannot of course be fired point blank at the 
approaching vessel, but are aimed up in the air. The mis- 
siles go to a tremendous height and, in falling, come down 
nearly vertically on the deck, the weakest point of the ap- 
proaching vessel. Strange as it may seem, the science of 
mortar firing has been developed to such an extent that they 
are fully as effective as rifles aimed directly at the object it 
is désired to hit. ¥ 

Nowhere, as when we were grouped on the verge of these 
pits, did we realize so well at once the beauty of the day 
and the force and coldness of the wind. Long heavy swelis 
were coming in from. the southwest, whose tops, as they 
broke on the beach, were shattered by the gale from the 
north and whirled in a line of flashing spray that extended 
as far down the coast as the eye could reach. The herring 
gulls, which swarm the harbors of our Eastern cities during 
the winter, were flying in great flocks through the air or 
resting in countless numbers on the undulating surface of 
the ocean. A couple of huge freighters, from the East [n- 
‘dies perhaps, or some other foreign place, were steadily 
ploughing toward the great city to the north of us. Nearer in 
and to the southward, a little tug could be seen making her 
way toward us along the shore. 

Meanwhile they had been loading the four 12-inch rifle 
mortars below us. The projectiles and powder bags were 
pushed into place, the breech blocks were closed, and the 
guns were aimed in accordance with instructions given by 
the officer who stood with us on the parapet—and then we 
waited for the firing. These guns looked very business like, 
all standing at attention with heads up, ready to do as they 
were told as soon as they were told to. Then came a dull 
boom and a trembling in the ground, and the pieces were 
fired. Away up in the sky, so far up that they were almost 
out of sight (in fact they finally did disappear) were four, 
or was it only three, little black specks side by side, headed 
in this round-about fashion for the definite little point out 
in the ocean at which they had been aimed. A few seconds 
later a column of spray shot in the air, and we knew that 
the projectiles were back to sea level again. The little tug 
shifted its course, and gave us a wider berth. 

After this, from our elevated station, we were treated to 
the sight of an explosion of a mine laid in the sand. So far 
as one could see it lay in about the direction of the territory 
we had been tramping over some hours before. Over this 
same spot were also exploded, one after the other, four shells, 
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two loaded with black and two with smokeless powder. These 
were fired from a point half a mile further back at the prov- 
ing grounds. Again, congratulating ourselves that we had 
gotten away from that spot earlier in the day, we made our 
way back to the train and started for home. 


: A Lesson in Journalism. 

The papers in the city had a surprise for us when we re- 
turned. “Foreign spies at Sandy Hook—Attempt by foreigners 
to witness gun tests at Fort Hancock—Tried to board spe- 
cial train of engineers—Attempt believed, however, to have 
been foiled.”—A sensation was caused when word was passed 
from car to car that President Hutton was holding up mem- 
bers and guests and requiring them to give evidence of their 
American citizenship.” There were seven of the disappointed 
aliens in all; two Germans, an Englishman, a Japanese, a 
Frenchman, a Canadian, and a Scotchman. It seems that 
they were allowed to witness the tests at the proving grounds, 
but were entertained during the rest of the day in a comforta- 
ble steam-heated room in the post library, while the rest of us 
were shivering around the fortifications of Fort Hancock. 
One had the impression at the time that this “special cour- 
tesy” that was shown to the aliens was merely a matter of 
red tape and nothing more, but the newspaper reporters evi- 
dently saw a chance to make something startling out of it, 
and they gave a very interesting exhibition of the way in 
which most startling news is manufactured. 


ee 


GRADUATED CURVE FOR DRAWING SYM- 
METRICAL LINES. 

Many curves drawn by means of the so-called French curve, 
such as the ellipse, hyperbola and parabola, require that the 
same parts of the French curve are used on each side of the 
axis of symmetry. The regularity of the curve and the degree 
of perfection of the symmetry will then depend on one’s ability 
to reproduce in proper sequence on one side of the curve the 
parts of the French curve used in drawing the other side 
first. The cut shows a curve graduated on its edges with some 
arbitrary divisions, say, in eighths. At every fourth one of 
these divisions a number is placed, starting with one at any ~ 
convenient point on the curve and increasing by one until the 
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Draftsman’s Graduated Curve. 


graduations come back to the starting point. If the curve is 
made of celluloid the figures may be put on in black, so that 
when the curve is turned over with the figures down, they 
can be seen readily. If the curve is made of an opaque sub- 
stance the numbers must be put on both sides. The numbers 
on the back should exactly coincide with the numbers on 
the face, and should proceed around the curve in the same 
order. In the cut the graduations are not shown all around 
the edges of the curve, but in graduating a curve they should, 
of course, be carried all around.—Browning’s Industrial Maga- 
Zine. 
* * * 

According to recent reports the largest wireless telegraph 
station in Hurope is at present being erected at Norddeich, 
Germany, by the German postal department. The range of 
this station will be a circle of 950 miles radius and it will 
cover practically the whole of Hurope, reaching as it will St. 
Petersburg at the north, and Naples at the south. The height 
of the tower of this new wireless telegraph station is 275 feet. 
Experiments undertaken so far have been successful in trans- 
mitting messages to steamers on the Norwegian coast, 650 
miles away, across the Baltic as well as a considerable portion 
of the Scandinavian peninsula. 
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MACHINE TAPS. 


ERIK OBERG. 


As the name implies, the machine tap is used for nut tap- 
ping in tapping machines, the same as the tapper tap which 
was treated of in the December issue of Macuinery. It was 
mentioned in that issue that the names of these two taps are 
often confused. From a manufacturing point of view, how- 
aver, there is distinct difference between the two kinds of 
taps. The tapper tap embodies, in fact, the very simplest 
design possible for its purpose. It cannot be successfully used 
in many instances where the machine tap will be satisfactory. 
The machine tap being threaded and relieved in a different 
manner recommends itself for use in very tough material, and 
for heavy duty. 

The general appearance of the tap may be seen from Fig. 4. 
It consists of a threaded portion B, having a straight part D 
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Fig.1. Diagram of the Echols’ Thread, 


and a chamfered portion #, and a shank C which is provided 
with a square, enabling the tap to be securely held in a chuck 
without danger of slipping. The extreme end of the threaded 
part is provided with a secondary chamfer, the purpose of 
which is to facilitate the entering of the tap in the hole in the 
nut blank. The diameter of the shank should be from 0.01 
to 0.02 inch below the root diameter of the thread, the same 
as for tapper taps and for the same reason, viz., to permit 
the threaded nuts to slide freely over the shank. 


Turning and Threading. 

In turning machine taps the straight portion of the threaded 
part must be left a certain amount oversize. The reasons for 
this were set forth in the article upon tapper taps previously 
referred to. The amount which the tap should be left over 
the standard diameter before hardening may, for general pur- 
poses, be between the limits of from 0.0005 inch to 0.0015 
inch for sizes not over 1% inch diameter, from 0.001 inch to 
0.002 inch for sizes between 1%, and 1 inch, from 0.0015 inch 
to 0.003 inch for sizes between 1 and 2 inches, and from 0.002 
inch to 0.0035 inch for sizes between 2 and 8 inches in 
diameter. 
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Fig. 2; Section of Machine Tap and Fluting Cutter. 


The main difference between tapper taps and machine taps 
will be found in the threading and relieving of the taps. 
While the tapper tap is threaded straight for the whole length 
of the threaded portion, the machine tap is threaded on a 
taper for a certain distance from the point.. The length of 
this taper thread, and also the length of the part chamfered 
on the top of the thread depends, of course, primarily upon 
the conditions under which the tap is to be used: the material 
to be tapped as well as the length of the nut. When making 
taps in large quantities, however, whether for the market or 
for shop use in a large establishment, it is evidently impossi- 
ble to know beforehand exactly what the taps will be used 
for, and certain standards must necessarily be adopted.. Expe- 
rienced makers of machine taps adhere to the rule of cham- 
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fering about twenty to twenty-five threads on the top of the 
threads and taper the root of the thread for a distance equiva- 
lent to eight or nine threads from the point. Formulas will 
be found below which will give the length of the chamfered 
part and the length of the taper thread for various sizes of 
taps; these dimensions will be so selected as to provide for a 
length equivalent to at least twenty and eight threads, respec- 
tively, on standard thread taps. 

While a long taper on a tap is desirable in regard to dimin 
ishing the amount of stock that each tooth of the thread will 
remove, it has the disadvantage of making the cutting edges 
toward the point of the tap very broad with a very small 
space between them. This impairs the cutting quality of the 
tap, inasmuch as the action is rather that of reaming than 
of cutting. It is in order to overcome this disadvantage that 
machine taps are tapered in the angle of the thread for some 
distance from the point. This makes the width of the tooth 
smaller and increases the cutting qualities of the tap consid- 
erably. This taper in the angle of. the thread constitutes one 
of the principal differences between the machine tap and the 
tapper tap, the latter being simply chamfered off on the top 
of the threads. If we analyze the action of the tap when pro- 
vided with too many cutting edges we will find that the metal 
is either ground down very fine, and an unnecessary amount 
of power is consumed in performing this, or some teeth may 
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. Fig. 3. “Hook” Flute. 


in fact not cut at all, simply compressing the metal, making 
the work of removing it still harder for the next cutting edge. 
On the other hand, a short taper takes away a great amount 
of the chip room necessary for the removed metal. While 
this may not be of great consequence in regard to a hand 
tap where the motion is slow and the tap is often reversed, 
it is of great importance in regard to machine taps and. 
tapper taps where the cutting speed is high and always in 
one direction. The tap as well as the nut to be threaded is 
liable to be injured if ample space for the chips to pass away 
from the cutting edges is not provided. 

An ingenious method of decreasing the number of cutting 
edges, as well as increasing the amount of chip room, is em- 
bodied in the “Echols’ thread,” where every alternate tooth is 
removed, as shown in Fig. 1. The removal of every other 
tooth in one of the lands evidently is equivalent to the re- 
moval of the teeth of the continuous thread in every other 
land of the tap. It is therefore obvious that taps provided 
with this thread must be made with an odd number of lands, © 
so that removing the tooth in alternate lands may result in 
removing every other tooth in each individual land. If there 
were an even number of flutes, the cutting away of the teeth 
in alternate lands would result in removing all the teeth from 
certain lands and none from the remaining ones. Machine 
taps are often provided with the Hchols’ thread. 


Fluting. 

In considering the fluting of machine taps we find another 
difference from the tapper tap. The former tap requires 
greater strength on account of its harder service, and at the 
same time as much chip room as possible. The flute that 
best fills these requirements may, however, not be the flute 
commercially possible for the purpose, because the factor of 
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cost is greatly important, and unusual or formed shapes of 


cutters will cost more in themselves and also require slower ~ 


cutting speed. In the article about tapper taps, two forms 
of flutes were shown. Another form of flute introduced by 
the Pratt & Whitney Co, for machine taps is shown in Fig, 2, 
This latter form is to be recommended in all cases where a 
tap of unusual quality is required. The tap will not break as 
easily, and the chips are carried off in a more satisfactory 
manner. A certain kind of flute of late used extensively by 
certain concerns is the “hook” flute, shown exaggerated in Fig. 
3. This flute provides for a keener cutting edge, and is recom- 
mended for very tough materials. Some users, however, do 
not look upon this flute as favorably as others, and opinions 
vary considerably as to the superiority of this flute, excepting 
if the “hook” be made very slight. It is advisable to make 
the lands fairly narrow as compared with hand taps, inas- 
much as this will increase the chip room and but slightly 
decrease the strength, the reason for the wide lands of hand 
taps being not reasons of strength but of good guiding quali- 
ties. If provided with a straightsided flute with a radius in 
the bottom, which is largely used by manufacturers, this 
radius may be approximately determined by the equation: 


R being the radius in the bottom of the flute and D the diame- 
ter of the tap. In the case of a fluting cutter such as shown 
in Fig. 2 the radius A should be about one-eighth and the 
radius B about one-third of the diameter of the tap for taps 
with five flutes. For taps with four or six flutes these radii 
should be slightly larger or smaller, respectively, relative to 
the diameter of the tap. The numbers of the flutes for various 
diameters are given below: 2 


Diameter No.of Diameter No. of Diameter No. of 
of Tap. Flutes. of Tap. Flutes. of Tap. Flutes. 
4 4 a 5 2 5 
5 4 5 Q1 6 

16 
tay yr 4 1 5 24 6 
ve 5 14 5 22 6 
:! 5 14 5 3 6 
8 5 13 5 

Relief. 


Machine taps are relieved as. well in the angle of the thread 
as on the top of the thread for the whole of the chamfered 
portion, or in other words, the diameter measured over the 
heel of the thread should be smaller than the diameter meas- 
ured over the cutting edge; the diameters measured in the 
angle of the thread at the same respective places should also 
differ in the same manner. The straight portion of the thread 
in a machine tap is for sizing only, the same as in the case 
of a tapper tap, and should as a rule not be relieved. How- 
ever, the same as was said about the relief of the straight 
part of a tapper tap applies here also. In hardening machine 
taps they should be drawn to a temper of about 430 degrees F. 
This temperature should, perhaps, vary for different kinds of 
steel, but the figure stated will be found to constitute a good 
average. 

Dimensions. 

In the following are given two sets of empirical formulas 
for the most important dimensions of machine taps. In the 
formulas: 

A =the total length of the tap, 

B=the length of the thread, 

C =the length of the shank, 

D=the length of the parallel part of the thread, 

'#=the length of the chamfered part of the thread, 

F =the length of the taper threaded portion, 
'@=the diameter of the tap. 

For taps up to and including 2 inches in diameter, the fol- 
lowing formulas will be suitable: 

A=5%G+ 3%, 
B=2%4+1%, 
C=3%G4+ 2%, 


Die 4G: 3-16, 
ae 194. G +1 1-16, 


3G+1 
po 
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For taps 2 
will be: 


inches in diameter and larger the formulas 


A=3 4+ 9%, 
B=1%G6+ 3%, 
O=144+ 6%, 


DD. % G47 15-16, 

E=1% G+ 25-16, 
2G+38 

= aaoeeaa? 


The table below is based upon the formulas given. All 
dimensions are given in convenient working sizes, and are 
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Fig. 4. General Appearance of Machine Tap. 


DIMENSIONS OF MACHINE TAPS. 
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approximate in such cases where the formulas give values 
which cannot be expressed in even fractions, or give fractional 
values inconvenient for working figures. 

* * * 


THE SPOTTER IN THE SHOP. 


There may be a better word to express just the same mean- 
ing as is expressed by the above title, but if so it is not in 
the dictionary, and it wouldn’t look well in print, and there- 
fore this will have to stand. 

We all have met him; he works in every shop from Maine 
to California. Sometimes he has charge of a department, 
but he seldom gets as high up as that. He depends more 
upon his capillary powers to hold a job than he does upon 
his ability as a workman. If you are a good workman you 
need never object to his presence in the shop; in fact, it is 
often of advantage to a good man to have him; but we all 
detest the principle which allows or compels an employer to 
use him. He must be regarded by the firm as a necessary 
evil that cannot be avoided, somewhat similar to the use of 
cotton waste; you use itl, and get all you can out of it, and then 
chuck it out of sight as soon as you are done with it. 

I have worked in shops where there were one or more in 
every department, and everything said or done went to the 
office on the “underground” route as soon as it happened. But 
it does not pay to act as a “spotter” when the old man is 
not of that kind of stuff as to appreciate your efforts. A good 
thing of this kind happened at the works of the * * * 
Company many years ago, which has the merit of being true. 
One of the men went to the “Professor” with a tale of woe: 
“There is a man up in room 16 who has a shop down in the. 
basement of his house, and he is experimenting all the time 
evenings, and he steals all his stock in the shop.” “Is that. 
so?” said the “Professor,” very much interested. ‘Well, if 
you will kindly tell him this for me, that any time he has 
any trouble stealing all the stock he needs or wants, let me 
know, and I will see that he has an order for all that he 
needs.” It was a clear case of the spotter getting left. 
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One more case that came up will show the disadvantages of 
the “spotter system.” A foreman had in his department a 
large amount of work stowed away under the bench. It was 
piece work; had been inspected, passed and paid for, and was 
simply stored there with the knowledge and at the wish of 
the foreman of the stockroom, who didn’t have room to 
receive it. The spotter didn’t know all this and thought it 
was piece work that was being held back and hadn’t been paid 
for, and was done with the connivance of the foreman. Now, 
all you boys who read this, and have done contract work, will 
know just what I mean, so Mr. Spotter puts in his report to 
the office. The whole matter could have been investigated and 
settled without any trouble and without the foreman’s knowl- 
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. “Caused by breaking off a tap at the bottom of a deep hole.” 


edge, but instead of\ that, Mr. Spotter was so sure about the 
matter that the foreman was called on the carpet to explain. 
When he had done this to the complete satisfaction of the 
management, as he turned to leave the office, he couldn’t help 
giving them this shot: “If you had only waited until you 
got the next report from that spotter of yours, it would have 
saved you all this trouble.” A. P. PRESS. 

Mr. Eprror: The above was written while recovering from 
a bad attack of the blues, caused by breaking off a tap at the 
bottom of a deep, deep hole in a big casting. IRIEL TSE 

. * co * 


Everyone working at the bench, desk or drafting table 
likes to have plenty of light, but as the direct glare of sun- 
shine is intolerable, it is generally necessary to screen off 
the light of windows on the sunny side of the building with 
shades or ground glass so as to subdue and diffuse the light 
and thus relieve its intensity. Unfortunately this usually 
means that a large part of the light is shut out. A scheme 
which subdues and diffuses the light without greatly reducing 
its volume was described by Mr. W. J. Thompson at a recent 
meeting of the Illuminating Engineering Society in New York. 
He hangs a large sheet of tracing cloth over the windows; 
the light coming through the tracing cloth is apparently as 
bright. as the direct sunlight but it is diffused, lighting up a 
room in very much the same manner as an ordinary skylight. 
He tried the tracing cloth scheme after trying to get proper 
illumination in other ways, using screens, awnings, shades, 
etc., but has found that the tracing cloth shades answer the 
purpose the best of all. The hint is one well worth considera- 
tion in the drawing room and is a scheme easily tried as the 
material is always at hand for a trial. It may be that the 
simple tracing cloth scheme answers the purpose for which 
expensive prismatic glass arrangements are often installed; 
that is, to throw light to the dark side of a room. 
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MAKING BLANKING DIES TO CUT STOCK 
ECONOMICALLY.* 


C. F. EMERSON. 


A most important point for the diemaker to bear in mind 
in making blanking dies for odd shapes is to lay them out 
so that the minimum amount of metal will be converted into 
scrap. In fact, hardly too much stress can be laid upon this 
one point alone. It is an easy matter to waste a considerable 
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Fig.1. Plan of Blanking Die. 


percentage of the stock by lay-outs which may appear to be 
fairly economical. The diemaker should make a careful study 
of the most economical relation of blanking cuts to one anoth- 
er and to the stock. It is the object of the following article 
to point out by actual examples how stock can be saved which 
might be converted into scrap if the diemaker is not constant- 
ly watching out for possible economies. As an illustration, it 
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Fig. 2. Section of Stock after having been run through Die in Fig. 1. 


sometimes happens that by laying out the dies so that the 
blanks are cut from the strip at an angle of 45 degrees, as 
shown in Fig. 2, a considerable economy of metal can be 
effected over a right-angle arrangement, that is, one in whicn 
the dies are set so as to cut the blanks straight across the 
strip. The angular location permits the use of narrower 
stock and materially reduces the amount of scrap metal. Fig. 
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Fig. 3. Another Example of Blanking Die. 


1 shows the plan of the die, and needs little or no explana- 
tion as the manner in which it is laid out is obvious; the 
plan of the strip shown in Fig. 2 also clearly shows how the 
die is laid out. . 
Another method that is often used to save metal is that 
shown in Figs. 4 and 5. This method is used where the re- 


* This article is a continuation of the articles on die-making by Mr. 
Emerson, which appeared in the June, 1906, and October, 1906, issues. 


February, 1907. 


quired amount of blanks does not warrant the making of a 
double blanking die; also when, unavoidably, there is a con- 
siderable amount of stock between the blanks after the strip 
has been run through as shown at A in Fig. 4. To save this 
metal the strip is again run through in a reverse order after 
the manner shown in Fig. 5, thereby using up as much of the 
metal as it is possible to do. 
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Fig. 4. Stock after having once been run through Die in Fig. 3. 


Besides blanking and piercing the blank when running the 
metal through the first time the holes numbered 4, 5, and 6, 
Fig. 3, are also pierced. This is done for the reason that 
when the metal is run through the second time it prevents 
cutting of “half blanks” by “running in,” or, in other words, 
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Fig.6 A Third Example of Blanking Die. 


the liability of cutting imperfect blanks by cutting into that 
part of the metal from which blanks have already been cut. 
This guiding action is effected by three pilot pins in the 
blanking punch (not shown) which engage in the three 
pierced holes, made when the strip was run through the first 
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Fig. 7. Stock after having been 


Fig. 8. Stock having twice been run 
run through Die in Fig. 6 once. 


through Die in Fig. 6. 

time. The pilot pins engaging with the pierced holes cause 
the second lot of blanks to be cut centrally with the holes; 
also to be accurately centered between the portions of stock 
from which the blanks have already been cut. When this die 
is in use the metal is run through in the usual way from 
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holes numbered 1 and 2 in Fig. 3, and the line B is the center 
line of the blanking part of the die. The line OC is the center 
line that shows the center of the next blank to be cut and is 
laid out 58/64 inch from the line B. This dimension is fixed 
by the fact that the widest part of the blank is 25/32 inch 
and the bridge between the blanks is 3/64 inch, the sum of 
which equals the distance from center to center of adjacent 
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Fig. 5. Stock after having been run through Die in Fig. 8 twice. 


blanks. The line D is the center line for the blank (QO, Fig. 5, 
that is cut when the metal is run through the second time, 
and is made at 0.414 inch or one-half of 53/64 from the line 
C, Fig. 11, inasmuch as the blank is cut centrally between that 
part of the metal from which the blanks A and B, Fig. 5, are 
Cuts 


First Stroke of Press Second Stroke 


Scrap Punchings 


Strip of Metal from which Blanks are Cut 
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Fig. 10. Blanking Die for Producing Links. 


Fig. 6 shows a double die for blanking and piercing brass, 
producing the shape shown in the sketch at the left; it is 
laid out so as to save as much of the metal as practically 
possible without added expense in so far as the operation of 
blanking and piercing is concerned. By referring to Figs. 
7 and 8 it can be seen that the strip of metal from which the 
blanks are cut is run through a second time for reasons that 
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Fig. 9. Appearance of Stock after each successive Stroke of the Press. 


right to left until half of the required amount of blanks are 
cut, after which the piercing punches for the holes are taken 
out and the metal is run through again and the other half 
of the required amount of blanks is cut. 

In laying out this die which is done after the manner shown 
in Fig. 11 the line A is used as a center line for the piercing 


will be given. One reason is that wider metal can be used by 
doing so which in itself is a saving in so far as the cost of 
metal is concerned. Wide brass can be bought at a lower 
price per pound than narrow brass; the other reason is that a 
strip of metal 1/16 inch wide and as long as the entire length 
of the strip is.saved on every strip that is run through. If 
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not be amiss to state that the distances from the 
center of A; to B, B to CG, C to D, and D to OC, as 
shown in the strip marked “fourth stroke” are each 
25/64 inch, or half of 25/32 inch. 

While the dies shown in Figs. 10 and 18 are com- 
monly known it may not be out of place to say a 
few words with reference to them as they form 


an important part in the economical production of 
sheet metal goods. The first or Fig. 10 shows a 
die that is used to produce from narrow ribbon a 
long blank with rounded ends and with a hole 
pierced in each end. The principal features of this 
style of die are that there is very little waste of 
material in the production of the blanks, as will 
be noted from the sketch of the scrap punchings 
shown at the left, and the other feature is that by 
the aid of an adjustable stop, not shown, almost 
any length of blank can be made without altering 
or resetting the tools after they have been set up 
in the press. The working part of the die is laid 
out a little to the left of the center so as to give 
sufficient length for the gage plates which are fast- 
ened to the die by 14-inch cap-screws. These gage 
plates are used to keep the metal in position while 


Fig.11. Layout of Die shown in Fig. 8. 


narrow metal were used there would be a waste of \% inch of 
metal (i. e., 1/16 inch on each side) of every strip run 
through. But on two strips from which no more blanks can 
be cut than from the wider strip shown in Fig. 8 there would 
be a waste of 144 inch of metal. On the other hand, by using 
wide metal the waste would be only 3/16 inch, as indicated 
in the cut. Fig. 12 shows how this die is laid out and should 
be sufficiently clear to explain itself and thus requires no 
further words. ; 

To fully understand the manner in which the metal is 
gradually worked up after each stroke of the press, short sec- 
tions are shown in Fig. 9. At the first stroke four holes are 
pierced and two plain blanks—with no holes—A A are cut out. 
At the second stroke there are also four holes pierced and 
the two blanks BB are cut that have the holes pierced at 
the previous stroke. At the third and fourth strokes the holes 
begin to match in with each other, as shown so that when 
the metal is run through it will look like the strip shown in 
Higaae 

It should be borne in mind that four holes are pierced and 
two blanks are cut at each stroke of the press; also that the 
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it is being fed from right to left as the blanks are 
cut from the strip- 

Fig. 13 is a combination piercing and shearing die 
and is used for producing the 1-inch square washer 
shown in the cut. The principal feature of this die 
is that there is no waste of metal in producing 
the blank, only, of course, the %4-inch round punch- 
ing taken from the center. The strip of metal in 
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Shearing Edge of Die 
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\"Cap Screw 
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which the Blanks are Sheared. 
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Fig.18. Blanking Die for Square Washers. Shaded Portions in Die 
indicate parts punched out from stock 
this case can be fed from right to left or front to 


back as preferred. 
* * * 


An interesting note in the columns of a contem- 
porary describes a new refrigerator which is “lined 
with solid white stone mined in the company’s own 
quarries.” The statement is made that this stone 


is almost zce cold itself and is therefore specially 
well qualified to keep the provision chamber at a 
low temperature and save ice. It is a not uncom- 


mon idea that any material which feels cold to the 


Fig. 12. Layout of Die shown in Fig. 6. 


metal is fed after each stroke a distance equal to the distance 
from the center of A to the center of B, as indicated in the 
strip marked “second stroke,’ Fig. 9, and which is 25/32 
inch (see Fig. 12). By way of further explanation it may 
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hand must necessarily be a good refrigerating me- 
dium. As a matter of fact the colder a piece feels 
the poorer it is as an insulator, and insulation is 
largely the secret of refrigerator efficiency, of 
course. The feeling of cold is due to the conduction 
of heat away from the hand. The best insulator is 
that which feels “warm.” No simple covering will 
: keep a chunk of ice better than a thick woolen 
shawl. The shawl has no warmth in itself but is an excel- 
lent non-conductor of heat, hence it preserves the ice from 
melting better than almost any other material so long as it 
keeps dry. 
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APPRENTICESHIP HDUCATION. 


ENTROPY. 


While I have to thank Mr. Strong for his good opinion as 
expressed in his article (November issue), I thank him more 
for the opportunity which he seems to give me to sum up 
the various articles on apprentice education which I have 
written from time to time under various pen-names. I have 
tried in the past to present my plan a bit here and a bit 
there, seeking to interest as many as possible and knowing 
that the very men whom. [ wish to reach are the busiest and 
have the least tendency to begin to read long and learned 
articles. While the subject is more or less of a hobby with 
me I am still sufficiently disinterested so that I can take any 
suggestions in the spirit in which they are sent. My work 
in this line is not for my personal gain at all, for while I 
would like to be in at the start of any school or shop organi- 
zation I do not care to follow it up for a livelihood. With 
this in mind as well as to persuade Mr. Strong that my plan 
as a whole covers his point I will put the whole thing as 
concisely as possible. My plan involves a shop and revolves 
about the shop as its central idea. The shop must be a com- 
mercial shop—absolutely must. Preferably it should make a 
‘large enough range of work so that it may train the boy with 
mechanical ability and incapacity for fine work as well as 
the boy to whom close measurement is a pleasure. 

Then there must be a school in which should be taught 
those things which are of direct use to a machinist, foreman, 
or master mechanic. No others. This must be religiously 
adhered to. Otherwise the result will be that some ambitious 


teacher will make a third-grade engineering school of it.- 


The control of the school must be from the shop to secure 
its subordination. The division of time should, for commer- 
cial reasons, be made such that half the boys are running 
machine tools all the time. The other half should be divided 
between school-room work, drafting, and hand work. The 
_ length of time which the boys stay in either division should 
not be over a week. 
Pay. 

For any man to be content he must feel that he is making 
a good thing of it. You can pay a man in money or in some- 
thing which he can reasonably expect to turn into money 
later. With boys of the class that we must expect to take, 
money is the best with which to appeal. If they are to be 
paid in money it must be an equitable payment for what is 
done. As Mr. Strong hints, when a boy goes into a shop he 
is enthusiastic and works around lively. As soon as he gets 
so that he can do something commercially well he finds that 
he is kept in it as long as he will stand it, without increase 
of pay. He does not feel that he is being treated right if he 
does a man’s work without a man’s pay. His employer tells 
him that it has cost him good money to teach the apprentice 
to do this work. If the apprentice has any head for mathe- 
Matics at all he can figure pretty close to what it has cost 
the firm to have the foreman stop and make fun of him a 
few times and show him about once how to do a little job. 
No wonder he gets listless. 

Instead of paying by the hour, pay by the piece. For fin- 
ished work done acceptably pay a little less than the journey- 
man’s rate to cover increased length of time the apprentice 
ties up a machine. Charge the boy a certain amount for 
teaching him each step of his progress. Have him pay cash 
or work it out by keeping at this one style of job after he 
has gotten so he can work a commercially acceptable job. 
If he wants more money to spend or to live on let him work 
on this same job till he has earned enough to satisfy him. 
The average boy would stay on the job till he was really 
pretty expert at it, and I think be very content. The em- 
ployer would know just how he was coming out at the end 
of the term of apprenticeship. If a shop is not already on a 
piecework or premium basis it would mean quite a little work 
to arrange for the apprentices so that they would get a con- 
sistent course and have their piecework or premium rates 
fair to both sides. 


Class of Boys to become Apprentices. 
The present and ever present need of the shops is for 
skilled workmen who can work with judgment. If such boys 
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as now go to technical schools are selected they will become 
good machinists, but they will not be content to stay machin- 
ists long. They will want to and will go higher. It is apart 
from my purpose to discuss the relative merits of engineers 
trained in this way and those trained in technical institu- 
tions. But this seems sure to me that for an apprentice sys- 
tem to be successful from a manufacturer’s point of view its 
recruits have to be from a stage in life where $15 or $18 a 
week looks big. To such boys the possibility that if they are 
diligent they may become leading hands or foremen, or that 
occasionally one may rise to be a master mechanic, a superin- 
tendent, will be enough to attract them. The examination 
then for admission to such a school should set an upper 
limit above which a candidate should not pass, as well as a 
lower limit, which he must equal. 


Foremen and Teachers. 

To ask the regular shop foreman to take apprentices under 
his charge and give them the attention they need is an in- 
justice to him. His business is to produce work, not teach. 
He has to earn his salary if he does his. legitimate work. 
More than that, it is rarely the case that a foreman who is 
good with the boys is good for much as a foreman. While 
school-room teaching in addition to the present loose method 
in the shop would be better than nothing I hope no one will 
think that I prefer the makeshift which I suggested in the 
August issue to this main plan. In a shop I would suggest 
a room partitioned off, as they do in Lynn, from the rest of 
the shop, but I should keep the boys there full two years of 
their course in contact only with the best of leading work- 
men. 

These instructors should be men of experience but they 
should be young enough to have active interest in their work 
and they should know that their future pay will depend ex- 
clusively on results obtained. The instructor in machine 
work should be a good clean-cut mechanic whose experience 
and judgment renders him capable of all grades of work, and 
who can take hold and show the boys. The instructor in the 
school room should be some young man, say a draftsman 
with technical education who has been out long enough to 
have forgotten all his calculus and most of his trigonometry, 
a man who knows what methods will give solutions of every- 
day problems with the least mental effort. No teacher of 
the usual educational type need apply. No one will do who 
Gannot pick up out of his memory a lot of really useful prob- 
lems. 


How a Small Shop can Afford to Start a School. 

if should say that a shop with a dozen boys is the lowest 
number possible. More will be better. With so few boys the 
shop instructor might do some work himself at the lathe or 
bench though I mistrust that it would pay to have him right 
around the.boys all the time, even with so small a number. 
For equipment give them tools already in use in the shop. 
Not the most antiquated in design but something modern. 
If badly worn let the best of the boys repair them. Have 
them keep the tools up in good shape too. The reason for 
putting the boys all in one room for so long a time is this. 
Almost all shops have a pacer, or a man who sets the gait at 
which the rest go. Such a man makes it impossible to get 
an apprentice to set any faster pace. What is wanted is men 
who follow no pace but their own. They are wanted badly 
enough so that they can command their own price and their 
own hours within reason. If the boys do not know anybody 
else’s pace and are paid piece or premium rates they will, as 
they grow expert, tend to set a pace which will make them 
valuable to a point of healthful independence. 


Cost. 

This is not a philanthropic scheme at all. Unless it pays 
it neither will be done nor ought to be done. Unless boys 
can be held by nothing more than their own self-interest 
they ought not to be held. The old-time apprentice system 
said to a boy: “Come in and I will teach you a trade. But 
you must put yourself entirely in my power, be my slave 
for a term of years.’ In itself it was an admission that 
when the boy found out how he was to be treated he would 
quit if he could. Unless a contract is mutually agreeable it 
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is a poor contract for either party in the long run. Under my 
plan we will say to a boy: “Come in and for a certain price 
we will teach you to do a certain job. We will guarantee 
you work at fair pay on that job long enough so that you 
can afford to pay our price. Then if you want to learn 
another step of the trade we will teach it to you and you 
shall pay us for doing it. You may leave any time that you 
think you have learned enough. If you come in you must 
attend our school and get what you can out of it.” Under 
this plan it is perfectly feasible to so set piece work or pre- 
mium rates that the proprietor may know pretty closely 
where he will come out at the end of the year. He ought to 
come out a trifle ahead. The boy’s self interest will keep 
him working on a job long enough to get some money ahead 
which will insure his dexterity. His self-interest will make 
him take up the next job as soon as he can afford it and will 
make him learn as fast as he can so that he can get to mak- 
ing money. His self-interest will keep him faithful in school 
for just the’ same reason that men are faithful to their cor- 
respondence school work. 

The thing which yet remains to be accomplished before 
anything can be started is to persuade manufacturers that 
for their own safety in the future the country needs skilled, 
intelligent, native workmen; men, who can stand on their 
own bottom and do the work which is needed to keep this 
.. country commercially ahead of the world, and men who need 
hide behind no organization to command the respect of their 
employers, and men who can and will bring skill and judg- 
ment to their work so that they may command compensation 
beyond the dream of any organization. 
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WHIGHT OF TIN PLATES. 


The accompanying table by Mr. Horace Chrisman, Hast 
Pittsburg, Pa., contains some very useful data on tin plates. 
It includes the different denominations of tin plates and the 
corresponding number of the United States standard gage; 
also the nearest Brown & Sharpe gages and the actual thick- 
ness in decimals of an inch. The thickness of tin plate varies 


WEIGHT OF TIN PLATE PER SQUARE FOOT. 


Trade | Pieter Ozs. U.S. Nearest | Thickness in 
Designation | Pound |TinPlate |Standard| B.&S. |Decimal Parts 
of Gage. \Tin Plate. Gage, Gage. of an Inch. 
| | 
LCS ae seee 0.5 8.0 30* 28* 0.0125* 
1D ENS Sots oreo 0.625 10.0 28 26 0.015625 
Les easier brO Tid eet oe 264 24 0.018980 
TACAK pesicatestss Vie oe Ue les 3) 204 24 0.020300 
LPO. O.©.S8 Fs Tors 0.9 | 144 25 23 0.021875 
19:0:9.@. ©. re 150 16.0 24 22 0.02500 
DO Semis ee aos are 0.64 10.25 28 26 0.015025 
DR ie so Seieeaee 0.83 13.25 204 24 0.020800 
DA Agere ater (P80, OF) LO 2 24 22 0.02500 
DX XS eka we pW hy Resa 23 21 0.028125 
DAX AX alah. 1.25 | 20.0 22 20 0.081250 


* Thickness of black sheet before tinning. 


according to the coating of tin retained on the surface of the 
sheet. About two or three numbers of Brown & Sharpe gage 
should be added to the above columns marked with the aste- 
risk to get the thickness of tinned plates. 
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There is a decided difference between a true mathematician 
and one who is “quick at figures.’ The true mathematician 
is a logician; he deducts certain facts and relations by a 
course of reasoning and proves them by calculation. If the 
figures do not prove his deduction he is more likely to look 
for the fault in the calculation than in his course of reason- 
ing, for its very logic denies the possibility of error. The 
one quick at figures must, of course, be something of a logi- 
cian but there is the difference that the first uses calculations 
as the means to prove a logical deduction, while the other 
always uses concrete quantities to get a definite result, and 
with, perhaps, only a dim idea of the mathematical principles 
involved. The use of a general expression to cover all possi- 
ble cases of a given problem does not appeal to the “figurer” 
but it is just what the mathematician always seeks. 
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TEMPERING HOLLOW MILLS AND OTHER 
> TOOLS, 


J. F. SALLOWS. 


The art of tempering high-class tools is understood by few 
mechanics; the majority of them know little or nothing what- 
ever about tempering even so common a tool as a cold chisel. 
They think that standard sized tools bought in large quan- 
tities by factories throughout the country, which are stamped 
“B. & S,,” “P. & W.,” or some other well-known firm name, 
must be O. K., and often they would give a great deal to 
know just how to temper iools as well as these are tempered. 
This blind faith sometimes is the cause of amusing incidents. 
I have known a machine shop foreman to send a number of 
machine steel pieces into the smith to be annealed so they 
could be drilled. Upon investigation it was found that a new 
drill was too soft to drill anything except lead or pine, but 
after hardening, the pieces referred to were easily drilled. The 
fact of the matter is that the foremen and men under them 
often take for granted that because a drill is a twist drill and 
bought from a well-known concern it must, of course, be per- 
fect, but if it were made in the shop where the work was | 
being done and proved faulty they would very likely blame 
the man who did the tempering—even if it was done as it — 
should be. 


Fig.1. Punch and Die having a Good Record. Hardened, but not Drawn. 


In my experience of twenty-seven years on nearly all kinds if 
of tools I find that each and every kind of tool has to be 
tempered in a way that suits its individual peculiarities and 
the class of work which it is intended to do. For example, I 
would not temper a tool for cutting brass the same as one for 
cutting machine steel, but nothing is more common than to 
find a smith tempering all lathe tools alike. This lack of dis- 
crimination is the cause of a great deal of trouble in all large 
plants. The man about to use the tool does not inform the 
smith who tempers it what the tool is required to do. There 
fore, it is impossible to give general satisfaction. The smith 
who does the tempering blames the steel, and the one using 
the tool blames the smith and the tempering. As an example 
of my system I will write at this time about tempering hollow 
mills and explain what I claim to be the only correct method — 
of tempering them to give satisfaction. ; a 

I cannot explain—nor can anyone else satisfactorily—why 
it is necessary to heat a tool up to a high lemon color and 
quench it off in cold water, then clean it all over, polish, rub, 
and perhaps spend ten hours time ‘on what could be done in 
two hours. This may seem like a radical statement, but it 
will not appear so when I can prove to you that I can temper 
a three-inch mill and have it ready for work in twenty min- 
utes. I have seen large tools hardened and put on the bench 
to be cleaned all over before being drawn to a light or dark 
straw as the case may require, but I never could find out — 
whether the color was’ that of pea straw or rye straw (we © 
can, by the way, draw machine steel to a nice straw). I have i a 
seen three punches tempered and drawn to the same color; “a 
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one was too soft to be of any use and the other two broke 
similar to cast iron. The difference in action was due to the 
' way in which they were heated. Drawing a tool carefully 
to color cannot let you out if you do not watch your harden- 
ing heat. But, to return to the tools on the bench to be 
cleaned; when the man was ready to do the cleaning he found 
instead of having six tools he had eighteen parts of tools. 
The blame for this catastrophe was laid to the steel when 
the workman himself was at fault for going at a job he knew 
nothing about; before he was ready to relieve the so-called 


Fig. 2. Mandrel and Handle with Hollow Mill Mounted for Hardening. 


internal strains they had relieved themselves, but why have 
internal strains to relieve? If the tempering smith will tem- 
per tools as I am about to explain he will have no internal 
strains to bother with, and the workman will have a milling 
cutter that will do more work and give better satisfaction 
than any internal-strain-relieved straw-colored tool that was 
ever tempered by any smith in any shop. As an example the 
accompanying halftone, Fig. 1, shows a 7/16-inch punch and 
die that has punched 100,000 holes in 14-inch machine steel, 
or the equivalent of 25,000 lineal inches. The punch and die 
are still at work; it is interesting to know that they were 
never drawn to a straw color and I am sure that neither is 
troubled with any internal strains. 

A smith doing tempering should do no welding and should, 
when not employed at tool work, be at some kind of work 
that can always be done at a low heat; then by following the 
rules laid down here he can become an expert on hollow 
mills as well as other tools. My equipment and method are 
as follows: 

Fig. 2 shows a hollow mill A, mounted on a stud or man- 
drel B which is made of machine. steel to fit the mill and 


Machinery,N.¥. 
Fig. 3. Rig for Hardening Side Milling Cutters. 


provided with a washer # and nut C. The stud must closely 
fit in the slot of the hollow mill, as shown at F. The end of 
the stud opposite the threaded end is tapped out with a pipe 
tap for the pipe handle D, which is used for handling the 
work when heating and hardening, the handle being a half- 
inch pipe about 24 inches long. This same pipe handle will 
do for a large variety of different sized studs. Of course if a 
furnace is provided for heating tools of this kind a pipe han- 
dle will not be necessary, but if only an ordinary forge is 
used for tempering and hardening this scheme is desirable. 
It is quite necessary to have a good mill file at hand to test 
the hardness of tools, for sometimes in my experience I have 
known the toolmakers to send out tools made from machine 
steel, and insist on having them hardened and tempered. In 
such cases the file is the only method of showing the toolroom 
_foreman his mistake, I have experienced this trouble more 
than once and know whereof I speak. 
Build a fire in the tempering forge with charcoal lumps 
about the size of a hen’s egg. Place the hollow mill 
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assembled as shown in Fig. 2 on the fire and cover with 
charcoal; shut off the blast and let the tool heat with the 
charcoal until it has reached a nice bright heat, then take out, 
dip into a solution of salt and water in the proportion of 
about 1% pint of salt to 2 gallons of water. Be sure that the 
salt is well dissolved. Do not let the milling cutter cool in 
the water, but when the red is all gone remove from the 
water, let the tool dry and plunge in a crock of fish-oil. Leave 
the cutter there until cold enough to handle, then take out, 
remove the nut and washer, take the cutter off and send it to 
the toolroom to be put to work. Perhaps the smith will not 
be successful with the first one hardened and tempered by 
this method but a few trials will lead to success, 

When tempering milling cutters of the type shown in Fig. 3 
the smith must have a small, high fire and put on the blast 
lightly, turning the tool constantly until ready to dip. Then 
dip in salt water the same as directed for the hollow mill. 
The result is no warping or cracking and no internal strains 
in any cutters tempered in this manner, and they will stand 
more hard work than if tempered in any other way. In ex- 
planation of the rig used for tempering the milling cutter 
shown in Fig. 3, A is the cutter, B the stud, C the washers, D 
the nut, # the pipe for handling. The washers protect the 
body of the cutter from heating and only the teeth are heated 
to the hardening temperature. The consequence is that there 
is no necessity for drawing the temper of the body of the cut- 
ter inasmuch as it has never been heated to the hardening 
heat; consequently it is always left soft. 

A serious trouble with heating tools to remove internal 
strains aside from those already mentioned is shown in the 
case of a solid reamer. Suppose a solid reamer is held over 
the fire to remove internal strains. The result is that the 
thin edges which are the cutting parts are heated much quick- 
er than the internal parts, and are softened, so much, perhaps, 
as to render the tool useless, but by hardening as just directed 
and taking the reamer out of the water before it is cool and 
putting it into fish-oil its toughness is preserved and at the 
same time it does not get any softer than it was when it was 
removed from the water. 

[The method recommended by Mr. Sallows, of course, is 
radically different from general practice, although strictly 
analogous to the common practice of hardening and tempering 
chipping chisels and similar tools. If a milling cutter, hollow 
mill or any other expensive tool can be successfully hardened 
on the points of the teeth only we are sure that the practice 
is one to be recommended for several obvious reasons. If 
there are serious objections let us hear what they are.—Eb- 
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SLIDE VALVE ENGINE PROPORTIONS. 


The accompanying tables on plain slide valve engine pro- 
portions, including cylinders, connecting-rods, valves, pistons 
and piston-rods, crossheads, crankshafts, crankpins, crank- 
disks and eccentrics, were compiled by Mr. C. R. McGiahey, 
while superintendent of Lombard Iron Works, Augusta, Ga. 


PISTON, PISTON-ROD AND CROSSHEAD. 


O = entire length of piston-rod. 


A G O F 
x10} Vos: Wate hearer raha” fe eo) 288 b °8 
Bx 1Odeeaett 8S) Baa ee Bee Rete Ad to Bo) O88 bus 
9x12 Weebl BF. do hole ep 9a | 5 | + | 288 | 10 

10 x 18) don Sh deems Go 5 fea | 288) 10 
{1x 12 ee 8s Pope eeretioe ba 4 | 88° | 11E 
12x14.) el gt a ee Beietog Posy tid (88. tte 


We are assured by Mr. McGahey that the tables of dimensions 
represent the most advanced and best known practice with 
this type of steam engine. The tables are of the same order 
as the dimensions of equal section and concentric piston rings 
contributed by Mr. McGahey in the February (1906) issue. 
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ECCENTRIC, CRANKSHAFT AND CRANE-PIN. 


J = travel of valve. J = width main bearing. A = width main bearing 
pillow block, 


k——D 


f 


—y1ke—¢G 


Cylinder.| A B (G D E PUG | NeL Nf Fea Lees 
7x10| 42 | 28/39”! 23 |138) 1 |1¢]62/2 | 7 |. 82] 138/24 
8x10| 42 | 98/33 | 22/128] 1 |14/64/2 | 7 | 82/138] 22 
9x12/ 54/3 |48 | 34/24] 14 [12/8 |23] 84/10 |23 | 28 
10x12/ 54/8 [48 | 34/24] 14 /12/8 [24] 84/10 |24 | 2% 
11x14/ 57 | 88/58 | 38 | 212] 18 |2 |84/22/10 | 124] 2,%,| 3 
12x14] 57 | 88 158 | 32 [232] 18/2 [84/22/10 | 123) 22, | 3% 
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the cutting edges, which are further apart to insure that the 
width of the land would be equal in all cases. That this is © 
impracticable when fluting reamers in any large quantities is 
easily apprehended, as it would necessitate raising or lower- 
ing the milling machine table for each flute being cut. In the 


_Leitschrift fiir Werkzeugmaschinen und Werkzeuge, a method 


is shown employed by the large machine tool firm of Ludwig 
Loewe & Co., Berlin, Germany. The principle of this method 
is clearly shown in the accompanying cut. A formed cutter, 
eccentrically relieved, is employed which, instead of form- 
ing only the flutes, forms the actual land of the reamer, thus 
insuring that every land becomes equally wide with the others. 
The depth of the flute is determined by the depth of the por- 
tion of the cutter in front of the cutting edge of the reamer 
and it is easily seen that all the flutes will be equally deep. 
That this method will be more expensive than the one com- 
monly employed, in which the lands are permitted to become 
wide or narrow according to the amount the flutes are broken 
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N=NUMBER OF STUDS 


CYLINDER, VALVE AND VALVE SEAT. 


tae 


M=WIDTH VALVE SEAT 
Machinery, N. ¥. 


Diamet Length of 
Biemeter | Tenth) 4 | Be | Pk |e fe eT) 
7 10 175 16 & 13 133 1g 5g $ 24 it $ = 63 by 
8 10 lis 16 g 13 133 1g og t 24 ts #4.) See 64 6 
9 12 18 | #.) Be | dee | 18 | St | Be ee) ae Tg 2 i 82 | 8 
10 12 1 ew ee Waa eos 1 6 2: | SE i tae 4 |e 83 8 
11 14 13 16 4 14 lis 24 98 te 8 | #R 1 z= 103 10 
12 14 13 it 3 14 118 28 £ 18 Sau ee it 3 108 10 
FORGED STEEL CONNECTING-ROD. up, is evident, but it cannot be disputed that the general 
Dimensions all in inches. appearance of the reamer will be greatly improved. The 
greater expense in making reamers in this manner will 
depend on two factors. In the first place, the eccentrically 
relieved cutter will cost more to produce than the ordinary 
Cylinder.| 4 | B | C DN AEN Gaerne. tae ot 
ats ER) aed Oe) Cane era | aN ee ee a 
| | | 
7x10 | 314) 68 | SE) 24°54} Be ) 84) 4b 189 13 | 18] 18) 88 
8x10 | 314| 68 | 54 | ¥ | St | BF | 8h | 48 134 13 | 12) 18] 38 
9x12 /362| 74:16 | Z/] 54 | 42/8815 14 |3h\ en) 1e) 4g 
10 x 12 | 362) 74 | 6 4 | 54 |.42 | 88) 5 |4 | 82/24/18] 44 
11x14/438 | 8 | 68 | 14 | 62 | 42 | 82 | 54 145)4 | 28/14) 45 ae 
12x 14 | 43 | 8 | 6§ | 14 | 64 | 4¢ | 82 | 54 | 445) 4 | 28/14) 4¢ os et: 
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NEW METHOD OF MILLING THE FLUTES 
OF REAMERS. 


In milling the flutes of reamers it is customary to mill them 
so that the cutting edges will not come an equal distance from 
one another. This prevents chattering and permits the use 
of an even number of flutes. The difficulties encountered in 
milling the flutes on unequal distances, or breaking up the 
flutes as it is commonly termed in the shop, are that if all 
the grooves are milled to the same depth the remaining land 
evidently will be wider in the case where the distance from 
cutting edge to cutting edge is larger than it will be in the 
case where this distance is smaller. To overcome this it 
would, of course, be possible to mill the flutes deeper between 
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German Method of Fluting Reamers. 


fluting cutter. In the second place, the cutting speed cannot 
be as high with a cutter of this description as it could be with 
an ordinary milling cutter. On the other hand, it is possible 
not only to gain the advantages mentioned above in regard 
to width of land and depth of flute, but incidentally there is 
also gained the possibility of giving to the flute a more cor- 
rect form to answer the requirements of strength as well as 
chip room, which are often by necessity overlooked on account 
of the straight sides forming the flutes which are necessary 
to adopt when using the ordinary straight-sided fluting cutter, 
with milling cutter teeth of the common shape. While it can- 
not be expected that this method will be used to any great 
extent on account of its drawbacks from a commercial point 
of view, it is ingenious and well worth attention. 
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ITEMS OF MECHANICAL INTEREST. 


WOODEN LOCK-JOINT COLUMN. 

The Woodworker illustrates a method: of making column 
joints which, on account 
of its ingenious interlock- 
ing device, may deserve the 

* attention and interest of 
others than woodworkers. 
As seen from the cut, the 
finished column _ consti- 
tutes a solid, which cannot 
be disintegrated by any 
other means than by slid- 
ing one of the interlock- 
ing parts out in a longi- 
tudinal direction. Hvident- 
ly it cannot be assembled 
in any other way, either, 
than by sliding in the last 
section from the end. 
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Method of Making a Wooden Lock- 
joint Column. 


PAPER MILK BOTTLE. 

Here is an item of mechanical interest for this page quite 
out of the usual run, but it is nevertheless of much general 
interest. It is a paper milk bottle designed to replace the glass 
bottles now generally used. The paper bottle is claimed to 
have the advantages of less cost, much less weight, greater 
cleanliness, no expense for washing and return transporta- 
tion. When it is known that the ordinary glass milk bottle 
weighs as much as the milk, 7. e., two pounds for a quart bottle 
it at once becomes apparent that the bottles represent half 
the dead weight when milk is transported in this shape. The 
dead weight loss is still greater in that the bottles have to be 
returned. The paper bottle 
is designed to be used only 
once and then thrown away, 
thus saving all cost of re 
turned transportation, and 
also washing. The bottles 
are made in three sizes, 
quarts, pints and half-pints, 
the material used being 
three-ply spruce wood fiber 
paper rolled into a frustrum 
of a cone. The bottoms are 
secured by an _ ingenious 
lock, and it is claimed that 
the inverted bottle will sup- 
port a load of 200 pounds 
without collapse. The lid is 
an inverted cup fitted into 
the lumen of the bottle and 
having a contact with the 
sides of % inch. Removal is facilitated by four tabs which 
permit of finger hold. The whole bottle including the bottom 
and top is covered with a coat of paraffine which more or less 
completely impregnates the paper. The cone shape facilitates 
packing, as they may be assembled in “nests,” putting one 
inside another and thus saving much space. An idea of the 
Saving of weight may be gained from the fact that 150,000 
paper bottles may be shipped in an ordinary freight car, the 
weight being only about six or eight ounces each as against 
about thirty-two ounces with glass. 


Paper Milk Bottle. 


SQUARE HOLE GRINDING MACHINE. 

An unusual machine for an unusual operation—the grinding 
of square holes, as indicated in the title—has been designed 
and is being put on the market by C. W. Burton, Griffiths & 
Co., Ludgate Square, Ludgate Hill, London, E. C. The spe- 
cial operation for which the machine is needed is that of 
finishing square holes in the hardened gears used in automo- 
bile speed transmission cases; it is intended to do away 
with the slow and costly lapping operation which has hitherto 
_ been resorted to for truing up these surfaces in getting rid of 
the distortion resulting from the hardening operation to which 
they are subjected. It is also applicable to the finish- 
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ing of dies of various kinds and other hardened parts having 
internal flat surfaces difficult to reach by ordinary means. 
The work is fastened on the faceplate at the right of the 
machine. This faceplate, which is 12 inches in diameter, is 
mounted on a spindle having a 4-inch diameter hole to per- 
mit gears or pieces with projecting bosses to enter the end of 
spindle and thus make the clamping more convenient. In the 
case of the plain machine this faceplate has indexing notches 
and is provided with a locking lever. A cross slide operated 
by a screw and hand wheel, graduated to 0.001 inch, gives the 
necessary adjustments for feeding. This machine is adapted 
for grinding parallel holes only. The universal machine, in 
addition to grinding parallel holes, will grind tapered ones, the 
work carrier having an angular adjustment both above and 
below the horizontal axis and a circular movement around its 
base. Where required the machine can be furnished with self- 
acting travel of the work carriage on the bed at extra cost. 
The vital feature of the machine is the method of supporting 


Square Hole Grinding Machine. 


and driving the emery wheel. This wheel, of small enough 
diameter to enter the square hole which it is desired to finish, 
is mounted on a transverse axis at the outer end of the long 
bar shown. The short spindle which carries the wheel at 
one end is mounted on ball bearings set as far apart as pos- 
sible and carries a grooved pulley at the opposite extremity. 
An endless belt, made from a leather ring rolled until the 
edges have been rounded, is used to drive this short spindle 
and the wheel fastened to it. As will be readily understood 
from the cut, the spindle, emery wheel, belt and bar are all of 
such proportions that they can enter bodily the hole which is 
to be finished. In order that the maximum of stiffness may be 
obtained in the support of the grinding wheel, it is recom- 
mended that a separate bar be used for each size of hole, 
with separate spindle and wheel for each. The price of one 
bar and its attachments is included with the machine. 

A small speed multiplying countershaft is used to transmit 
the motion from the countershaft belt to the wheel. The bar 
is carried on a vertical slide adjustable by the handwheel 
shown. The countershaft is supported by a mounted arm 
with spring tension so as to prevent vibration in the driving 
belt from affecting the emery wheel bar as it would be liable 
to do if attached rigidly to it. This precaution, in addition 
to the use of an endless belt for driving the wheel spindle, as- 
sures the freedom from jar and vibration necessary for accu- 
rate work. The vertical adjustment of the slide permits the 
grinding of flat, broad surfaces greater than the diameter of 
the wheel. The work is ordinarily traversed by means of a 
rack and pinion operated by a hand wheel. 

* * * 

Where any apparatus, such, for example, as a small jib 
crane, has to be operated by hand power and which requires 
a. considerable exertion of a man or a number of men, the loca- 
tion and throw of the crank become important. Apparently, 
experience has shown that a height of 32 inches above the 
ground or platform for the crankshaft and a crank length of 
about 16 inches (32 inches throw) suits the average laborer 
best. For light exertion the crank length should be made only 
about one-half this diameter, or, say, 8 inches, and should be 
elevated so that the crankstaft is, say, about 40 inches above 
the floor level. 
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THE PERILS OF RAILWAY TRAVEL. 


Going around as fast as the printing presses of the country 
can spread it is this statement credited to James J. Hill, the 
railroad man. It concerns us all: “Every time I undertake 
a railroad journey nowadays I wonder whether it is to be 
my last. The thing has grown to be uncertain. It is a fact, 
of knowledge to every railroad man, that in this day from 
two to three trains enter at times into every block of every 
system in the country. There is danger in it.’ We are not 
in a position to know whether this has actually been said by 
Mr. Hill or not but the newspaper that gave out the original 
statement, claimed to have it on good.authority. In all events, 
such an opinion seems to be fully justified at ‘the present 
time, and warranted by the three fearful accidents which were 
reported during the last few days of the past year. The situ- 
ation is of supreme importance, and there can hardly be too 
much said upon the subject, nor can too strong words be 
used. We all have to make use of the railroads, and it is 
rather unpleasant to realize each time we enter a railroad 
car that we practically take our lives in our hands. The 
perils of sea were once referred to as the most dangerous of 
all, but to-day we cannot for a moment hesitate to say that 
one is far safer on an ocean liner than on an American ex- 
press train. 

* * * 
RAILWAY IMPROVEMENTS OBSOLETE BEFORE 
COMPLETION. 


An illustration of the rapidity with which some great engi- 
neering structures become obsolete is the magnificent Hoboken 
terminal of the Lackawanna Railway now nearing completion. 
This terminal is situated on the western water’s edge of the 
Hudson, being a ferry and railway terminal. When completed 
it will have six ferry slips, a unique train shed of large area 
and a station building, the like of which does not exist in 
this country, so far as strength, solidity and durability are 
concerned. It is a steel frame building of very heavy design 
protected in every part with concrete and exteriorly with cop- 
per sheeting. ‘The whole terminal structure will probably 
cost considerably over $1,000,000, but the development of the 
tunnel systems under the Hudson River, of which the Penn- 
sylvania and McAdoo tunnels are examples, promises very 
shortly to make railway terminals on the western side of the 
Hudson unnecessary, especially for the commuter traffic. The 
ultimate development of suburban passenger traffic promises 
to be such that passengers will be deposited on Manhattan 
Island from the west without change of cars, going under 
the river to either downtown or uptown terminals. The diffi- 
culties of the ordinary railway terminal which requires ex- 
tensive storage space for-.cars is entirely overcome by the 
loop system. The cars discharge the passengers: and proceed 
on the return trip with only a very short stop, therefore when 
the major part of the traffic entering New York City makes 
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the passage without change of cars, the present elaborate 
housing facilities referred to must of necessity be among the 
examples of largely useless engineering structures. 

* * * 


THE BOOTLICKS OF THE PRESS. 


It is a painful and somewhat nauseating spectacle to note 
the frantic truckling of some of our railway contemporaries 
to the corrupt commercial interests that dominate or seek 
to dominate our railway systems. Anything that these pi- 
rates propose or put into effect is all right or is smoothed 
over in words calculated to palliate their commercial crimes _ 
or make them out as only venial sins at most. On the other 
hand, let any one raise his voice in protest at some of the 
many railway abuses that have grown up in the past few years 
and it is drowned in a chorus of noisy yapping no matter how 
exalted his position or how disinterested his efforts may be. 

Our readers should not lose sight of the fact that there are 
two distinct classes in railway circles; those who have come 
in from the commercial side and those who have worked up 
from the bottom and are truly railway men. We believe that 
this latter class is composed, .in general, of honest men who 
earn their living in a more or less thankless service, but 
who love it above all others. To such the truckling of the 
press referred to has no attraction. They resent the crimes 
and mismanagement of their superiors aS much as any one 
else, and any publication which seeks favor by such a policy 
is making a bad mistake. ; 

Our American railways are magnificent properties which 
are sharing in the enormous increment of wealth that has 
come with the present era of prosperity, but the men who 
move the freight, who make up trains, and risk their lives, 
health and reputation every day have shared very meagerly 
in this prosperity—unless we accept that the working of 16 
to 18 or even 24 hours at a stretch without sleep, for a 
trifling overtime pay is such a sharing. When the practical 
railroader comes to his own the financial cormorants of Wall 
Street will no longer dominate the policies of our railways, 
and the yappers of the press will need to print something of 
practical value if they would have many readers. om 

* * * 


RECIPROCAL DEMURRAGE. 

On the principle that “what is sauce for the goose is sauce 
for the gander’ a bill has been introduced in Congress by 
Congressman Martin B. Madden of Illinois which provides 
that demurrage charges may be preferred by shippers if the 
railways do not provide suitable facilities for handling ship- 
ments within reasonable time. If a shipper has asked for a 
less number than twenty-five cars it shall be the railway’s 
duty to provide them within three days, and if for more than 
twenty-five cars are requested the time allowment is ten days. 
If the carrier fails to provide the cars within the time limit 
it shall forfeit to the shipper $1.00 for each day’s delay and 
shall also be liable for all damages suffered by the shipper. 
The bill gives shippers forty-eight hours in which to load 
cars after delivery. If held longer than this period demurrage 
at the rates of $1.00 per day for the car is given the carrier. 

Like almost all proposed railway laws this one may be 
unfavorably criticised but it has elements of justice. Many 
shippers have felt keenly the favoritism accorded to some 
shippers who are supplied cars in plenty, while other ship- 
pers must wait long periods for cars, oftentimes on a falling 
market. In the case of perishable goods it is of the utmost 
importance to all concerned that cars be provided at almost 
instant notice. Whether this is a physical possibility depends 
upon the number of cars a railway has at its disposal and 
the judgment with which they are distributed at the begin- 
ning of the shipping seasons. The present era of prosperity 
due to enormous crops all over the country has demonstrated 
very clearly that our railway facilities are inadequate, es- 
pecially in the point of having cars sufficient to handle the 
crops. Acceleration of freight movement would greatly relieve 
the condition. It has been shown that the average freight 
movement is only about 61.6 miles per day, a most absurdly 
low rate of movement, due almost entirely: to lack of terminal 
facilities and the policy of loading locomotives to the utmost 
limit of their capacity. 


“a 
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THE PRINCIPLES OF RATIONAL DESIGN. 


When writing the comment in the January issue, on’the dif- 
ference in design in three bevel gear generating machines 
made by three different firms, each of whom had the same ob- 
ject in view, we were reminded of a conversation held some 


time ago with a machine tool designer whose name is familiar « 


to the readers of MACHINERY. This designer made the asser- 
tion that there is but one design possible to suit a given set of 
requirements. Curiously enough he took this very case of 
the generation of the bevel gear aS an example and explained 
with some detail the mental processes which had evolved a 
machine of this type he had recently developed. In the first 
‘place, range and capacity must be determined as the prime 
limitimg requirements. Then the other considerations which 
enter into the design—the theoretical, constructional and 
commercial factors which make or mar the success of the 
machine, must. be carefully considered. It was his belief 
that, with these requirements carefully listed, analyzed and 
followed, there must in any given case result a definite de- 
'sign—definite, that is, in everything except the most unim- 
portant details. He was, indeed, quite confident that if the 
memory of this machine were blotted from his mind, upon 
undertaking the task again, the new lay-out would be prac- 
tically identical with the first. - 

When one comes to think about ieiSeelberoe trues that 
this procedure represents an ideal to which the designer will 
more closely approximate as he becomes more skillful? Its an- 
tithesis is surely all too common in shops which have not yet 
emerged from the Egyptian darkness of the days of “cut and 
try.” Under these latter conditions, when a new device is to 
be worked out, a roughly constructed trial machine is built 
and set to work. The feed is too slow—it is speeded up; the 
machine has not enough belt power—the 5-step cone is re- 
moved and a 38-step cone substituted; these two handles inter- 
fere in certain positions—the controlling mechanism is rear- 
ranged to correspond; and so on, the resulting machine giving 
in its final and “perfected” form plain evidences of the hap- 
hazard way in which it was developed. Of course there must 
always be some factors in the design of a machine which are 
experimental, especially those which have to do with the 
commercial success of the device. But the successful de- 
Signer is he who, from his own experience and from his 
ability to use the experience of others, can reduce to a mini- 
mum the indeterminate factors of the problem. With all 
these indeterminate factors finally determined in accordance 
with the state of the art at a given time, the ideal designer 
_ would perhaps pursue a train of thought resulting in a ma 

chine whose every detail of construction was pre-determined 
from the moment when he first put pencil to paper. 


* *F * 


CONSIDERATIONS ON THE PERMANENCE OF 
CONCRETE STRUCTURES. | 


Those of our readers who are familiar with Boston will 
remember the Emancipation Statue in Park Square, where 
the Old Colony depot used to be. A concrete-steel garage, 
which is being erected here, seems to have aroused conSider- 
able interest among the inhabitants of that learned town. 
There is certainly something which appeals to the imagination 
in the idea of a monolithic structure, made without joint or 
seam. A light-hearted Herald reporter, referring to the above- 
mentioned building, has thus relieved his mind, paraphrasing 
the words of Napoleon’s famous speech before the Pyramids 
of Ghizeh: “Fire cannot touch it, it can never wear out, all 
the king’s horses and all the king’s men could not budge it. 
Some day Mr. Lincoln will say to the bronze darkey: ‘Rastus, 
from yon reinforced-portland-cement-concrete-steel automobile- 
Sarage forty centuries look down upon you.’ ” 

There is, however, a serious side to this concrete-steel 
question, if the new material is anywhere nearly as perman- 
ent as we are led to believe. Europeans have long scoffed 
at the ephemeral character of our structures and the condi- 
tion of perpetual change which is characteristic of our great 
cities. This condition, which now bids fair to be modified at 
least, has nevertheless been our salvation so far as the archi- 
tectural beauty of our buildings and their fitness for their 
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purpose is concerned; there is scarcely a building over twenty 
years old devoted to business in New York City, whose de- 
struction would draw a tear from any eye for other than fin- 
But now that we are beginning to build in 
this new material for future generations, it becomes the 
solemn duty of the designers and owners of each new struc- 
ture of any importance to question themselves earnestly as 
to whether the design possesses enough grace of form and 
fitness for its purpose, to make it acceptable to our great- 
grandchildren’s children. In structures designed for purely 
mechanical uses, with dimensions mathematically determined, 
there usually exists a simplicity and appropriateness which 
is in itself a near approach to beauty. In the case of other 
structures, however, it would seem as if the interests of the 
public were almost of sufficient importance to require the ap 
proval of the plans by a building commission, not only from 
the standpoint of safety, as is now done, but from artistic 


considerations as well. 
* * * 


KNOWING THE REASON ‘ WHY.” 


When Charles B. Dudley said that the technical graduate 
who knows the reason “Why” will in a short time in practical 
life distance his fellow student who simply had covered a 
certain amount of ground and stored up a large array of 
facts, he struck the true keynote of success in the field o1 
engineering. And this is true not only of technical grad- 
uates. It is equally true of any man in any Station in life. 
The man who simply knows that certain things are so, with- 
out knowing the reason “Why,” without having grasped the 
underlying principles, will find little use for his knowledge. 
The ability of application of principles is the secret of the 
success of most designers of machinery, and far more of 
men engaged in structural or civil engineering. It is very 
seldom that identically the same conditions reappear in the 
problems to be solved in either case. The machine designer, 
for instance, except in the case of machines which have near- 
ly become standardized, meets with new conditions in every 
new machine he plans. The mere knowledge, however, com- 
plete and intimate as it may be, of the construction of anoth- 
er machine helps him but little. But the principles applied 
are nearly always the same. If he knows why certain trans- 
missions of motion work better in one case, and others in 
another, if he knows why the heaviest strain on the parts 
necessarily must come in this direction and not in that, why 


the method of oiling which was very superior in one case 


would be a failure if applied to the conditions in hand, and 
so forth, if he knows why all these things are as stated, then 
he is far better equipped for the design of an efficient ma- 
chine than if he had studied machine design for years as a 
matter of memory as is often done in technical schools. 

This is the reason why so often men who have had no 
particular technical training but long practical experience 
are so often promoted to positions where the design of ma- 
chines is either directly or indirectly their duty. It is not 
their practical training itself which fits them for these places. 
There are plenty of cases where men of little or no actual 
shop training have reached the highest efficiency in machine 
designing: It is because practical shop work usually teaches 
a man the reason “Why.’ The man who has no desire to 
learn the reason why, may work like an automaton at his 
machine in the shop for a dozen years and know less of the 
principles governing his work than does the apprentice with 
a mechanical and inquisitive mind after six months. 

The technical school which teaches its students the reason 
“Why” rather, than a great mass of facts, is the school that 
will in the end gain the best reputation. The principles 
of engineering can be taught, but their application is easier 
learned by actually doing, performing, than from text-books. 
The technical graduate who is equipped with a thorough un- 
derstanding of the reason “Why” is the one possessed of the 
greatest asset for life, no matter what be the actual amount 
of formulas and rules crammed into his head. And the young 
man, whether he be a technical graduate or not, who is de- 
sirous of fully understanding what little he knows, rather 
than to know a great deal which he does not understand, he 
is the one who, other things being equal, will succeed. 
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CURRENT EVENTS, TECHNICAL AND MECHANICAL—LEADING ARTICLES OF THE MONTH. 


A new method of producing stronger iron castings, known 
as the Doherty process, injects a small quantity of dry steam 
into the cupola with the air blast. It is claimed that the 
resulting castings are 25 per cent stronger, and that they are 
cleaner and easier to machine than when produced without the 
steam blast. : ; 


A 3%%-inch rock drill, at full work, has been found to re- 
quire 28 to 32 indicated horsepower at the compressor, but 
the actual power used against the rock was determined in a 
certain case to be only 1.7 horsepower. On the basis of 28 
horsepower at the compressor, consequently, the efficiency of 
power at the drill bit was only 6 per cent.—Scientific Amer- 
ican. 


Experiments made in Germany by Messrs. Erdmann and 
Kothner of Charlottenburg indicate that a substance having 
the characteristics of cork may be made by the action of 
acetylene on copper in the presence of heat.. As yet, however, 
the product lacks the strength necessary for it to be a com- 
plete substitute for cork, and the probabilities are that. it 
can never be made so. 


The Societé Alsacienne d’Electricité, of Strasburg, Ger 
many, has constructed an indicator for extremely high speeds, 
according to designs prepared by the inventors, Messrs. Hos- 
pitalier and Charpertier. The usual apparatus is replaced by 
a photographic arrangement by means of which a negative is 
produced instead of the usual pencil card» The instrument 
has been successfully used at speeds of 2,000 revolutions per 
minute.—Railway Review. 


As a result of the practical tests which have been in opera- 
tion in Sweden, with a view to electrifying the whole of the 
railway system of the country, the government is building at 
the Falls of Gullspang a large electricity station capable of 


producing not less than 150,000 H.P. According to the cal-' 


culation of experts, it is expected to result in reducing by 
$400,000 annually the consumption of British coal.—The Me- 
chanical World. 


The statistics of cars and lecomotives ordered in 1906, as 
compiled by the Railway Age (December 28, 1906), show that 
in 1906 5,642 locomotives, 3,402 passenger cars and 310,805 
freight cars were ordered by the various railway companies. 
The number of locomotives and freight cars ordered show a 
falling off from the number ordered in 1905, being respectively 


6,265 and 341,315. The number of passenger cars ordered in 
1905 was 3,289. ; 


The earliest search for-iron on the Vermillion Range and 
in Minnesota was in the vicinity of Tower and Soudan in 
1861, but, because of the lack of transportation facilities, no 
development was possible until the present Duluth and Iron 
Range Railway, chartered in 1874, was completed in 1888 
and the actual opening up of the district was accomplished. 
At the present time ore is being taken from a single shaft on 
which 300 men are employed, where formerly there were 
thirteen shafts operated and 1,800 men were employed at 
one time. The season’s shipment for the Soudan mine is 
stated to be approximately 225,000 tons of ore, 


Tin-foil, which is extensively used for wrapping tobacco, 
certain food products, and other articles of commerce, is a 
combination of lead with a thin coating of tin on each side. 
According to the Valve World it is made in the following man- 
ner: First, a tin pipe is made of a thickness proportionate 
to its diameter; proportion not given. This pipe is then filled 
with molten lead and rolled or beaten to the extreme thinness 
required. In this process the tin coating spreads simultane 
ously with the spreading of the lead core and continuously 
maintains a thin, even coating of tin on each side of the 


center sheet of lead, even though it may be reduced to a thick- - 


ness of 0.001 inch or less. 


. 


It is reported that Dunwoodie & Jackson, Glasgow, Scot- 
hand, have introduced producer gas plant as a substitute for 
gasoline engines, which, it is claimed, secures a considerable 
saving. The apparatus has been used on a 314+H.P. Star auto. 
mobile and a 30-H.P. industrial vehicle with satisfactory 
results. Hither coke or charcoal may be employed, and it is 
stated that a 30-H.P. vehicle can be run for one hour on 19% 
pounds of coke and 2 gallons of water. This represents an 
outlay for fuel of 6 cents per hour. The engine to which the 
apparatus is attached can be started from the cold in five min- 
utes. The plant consists of a producer, fuel hopper, blowse 
to supply air, small pump for feed water, gas cooler and air 
mixing valves and water tanks: The weight of a plant for a 
40-H.P. car is stated to be less than 250 pounds.—Horseless 
Age. 


A chimney 506 feet high will be built at the Boston & Mon- 
tana smelter, Great Falls, Mont., to carry off the gases from 
the smelting furnaces; it will be the highest chimney in the 
world, as the highest at the present time is 460 feet, a chim- 
ney at Freiburg, Germany. The stack is designed to have an 
inside diameter at top of 50 feet, and an outside diameter at — 
bottom of 75 feet. The location of the structure is 3,535 feet 
above sea level. The chimney top will be 742 feet above the 
charging floor of the furnaces. The Alphons Custodis Chim- 
ney Construction Co., of New York, N. Y., which has the con- 
tract for building the chimney, is putting up a brickyard © 
near the site, for making the perforated radial brick of which 
the main shell will consist. The construction of the chimney 
is estimated to take a year’s time, and will cost about $200,- 
000, exclusive of the foundation. The total weight of the 
structure approximates 16,600 tons.—Engineering News. 


A simplified method for transforming readings of the Fahr- 
enheit thermometer into Centigrade values and vice versa is 
given in the Naturwissenschaftliche Rundschau. The ordi- 
nary formula: 


5 
C=— (F—32), 
9 


where C is the number of degrees in Celsius or the Centigrade 
system and F in Fahrenheit’s, is not adapted for very rapid 
ealeulation. This formula, however, may be written: 

1 ) ) 
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The three first terms in the series in the first parenthesis 
are usually near enough for any ardinary conversion. To. 
transform, for example, 88 degrees F. we have 88 — 32 =—56, 


d 
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‘which calculation can easily be performed. 


Shipments of iron ore from the important deposits in the 
north of Sweden to foreign countries are restricted by gov-, 
ernment regulation. In view of the favorable condition of - 
the iron market the mining company had secured leave to 
ship 400,000 tons additional in 1906 and 600,000 tons addi 
tional this year. The stipulated quantity is 1,200,000 tons a 
year and an increase of 300,000 tons for this year had al- 
ready been granted. In view of the fact that these natural 
deposits are in no way indebted for their existence to the 
present individual exploiters, but may’ be regarded as a gift 
of nature to the whole nation, and to coming generations as 
well as to the present, such government restriction is in no 
way out of place. In other respects than this the Swedish 
people have taken care of the interest of the future genera- 
tion. Being one of the greatest lumber-producing countries 
in Europe the supply of lumber would gradually diminish if 
provisions were not made for the annual replanting of the 
forests. For this reason the laws of the country provide that 
a certain per cent of the area covered with forests shall be 
replanted yearly. 
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The Seamless Tube Company of America, which is affiliated 


with the Pittsburg Steel Company and whose works are situ- ° 


ated at Monessen, Pa., has recently purchased four 300-horse- 
power Allis-Chalmers compound wound, non-reversible direct- 
current motors. Speed variation will be obtained by means 
of shunt field regulation and each motor will be furnished 
with a starting panel, including an automatic circuit breaker 
and switch. One motor will be connected by gears to a 20-inch 
two-high mill for rolling tubes. One will be direct-connected 
to a mill for piercing steel billets, and two will be connected 
by gearing to cold drawbenches for cold drawing tubes. The 
invasion of steel works and rolling mills by electric power 
has been revolutionary. It is doubtful if ten years ago the 
most sanguine friends of this means of power transmission 
would have predicted the common adoption in so short a space 
of time of electric power for driving heavy rolling mills. The 
line of improvement in this class of machinery which has done 
more than any other to encourage its adoption in. mill oper- 
ation has been that of developing a high torque at starting. 
Thus far the use of electricity has reached no limit in iron 
and steel works operation, and its more recent success, in driv- 
ing the heaviest rolling mill, leaves apparently little that can- 
not be conquered. : 


We have received a little booklet from the Decimal Associ- 
ation, 605 Salisbury House, London, England, giving Lord 
Keivin’s views on the advantages of the metric system and 
the opinions of several other eminent Englishmen, etc. The 
arguments are pro-metric and about what might be expected 
from scientists not intimately acquainted with the practical 
difficulties of introducing the metric system into manufactur- 
ing plants where the English system is established. A sug- 
gestion for the convenience of translation of metric and Eng- 
lish units is worthy of notice, although it only applies where 
no great accuracy is required. It would apply to the rougher 
measurements, such aS are required for railway rails, struc- 
tural steel girders and other material of construction. These 
may be translated from the English measurements of inches, 
quarters, eighths, sixteenths, etc., to millimeters with a dis- 
crepancy amounting to 1-128 in one inch, as follows: 

By taking 1 inch=25.6 millimeters in place of 25.4 milli- 


meters, ; 

then 1-2 inch =12.8 millimeters. 
1-4 inch= 6.4 millimeters. 
1-8 inch= 3.2 millimeters. 
1-16 inch= 1.6 millimeters. 


1-32 inch= 0.8 millimeter. 
1-64 inch= 0:4 millimeter. 
1-128 inch = 0.2 millimeter. 


Two great engineering schemes are at present under con- 
sideration in England. The first one is the revived proposi- 
tion of connecting England and France by a tunnel under 
the English Channel. Although a bill has been deposited in 
Parliament for the incorporation of the Channel Tunnel Com- 
pany there is room for doubt whether the scheme will ever 
be carried out. Admitted that it is feasible from an engi- 
neering point of view, would the tunnel be able, for instance, 
to successfully compete with large railway ferries, if such 
were installed to ply between Dover and Calais? However, 
we congratulate those in authority for having finally decided 
that there are no military objections to the tunnel, as it has 
been always claimed that the tunnel would offer a great op- 
portunity for an invading army. How that can. be, we on 
this side find hard to understand. The most desirable posi- 
tion in which we, for instance, could place an invading army 
seems to be in one of the tubes under the Hudson river. But 
then, we are only laymen in military matters. 

The other great engineering undertaking to be financed in 
England but to be carried out in South Africa is ‘the trans- 
mission of power by means of electricity from the Victoria 
Falls to Rand, a distance of: about 700 miles. The original 
proposition provides for a transmission of 50,000 H. P., but 
it is intended to increase this to 150,000 H. P. While this 
seems an enormous undertaking, there seems to be greater 
feasibility as well as usefulness in this latter proposition 
than in the tunnel scheme. 
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SHOCK-ABSORBING HUB FOR MOTOR CARS. 

The Practical Engineer shows a new type of wheel hub 
devised to prevent destructive vibrations from being trans- 
mitted to the body of the vehicle from the axle. The hub, 
called the shock-shifting hub, is filled with steel balls loosely 
The weight of the axle, carry- 
ing the vehicle, automatically forms the vacant space A as 
shown in the cut, and this space is constantly maintained 
when the wheel is in motion. Any shock to the wheel from 
the road may be considered as traveling up a spoke situated 
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Shock-absorbing Hub. 


as B and the ordinary course of such a shock is direct to the 
center of the axle C. Owing, however, to the mobile condition 
of the balls resting on one another and always ready to slip 
over each other, revolving on their own axes, a row of balls 
beneath the axle (marked D in the diagram) is immediately 
displaced. These balls are forced across the vacant space A 
and, followed by other balls, cause the shock to pass into the 
ball chamber in the backward moving half of the wheel. The 
road shock is thus broken up in its transmission, almost ab- 
sorbed, and prevented from ever reaching the axle. It is 
claimed that the movement of the car is extremely steady, 
because there is no reactiondry shock on the wheel such as 
invariably must result where springs are utilized or even 
where rubber alone in any form is applied to lessen the vibra- 
tion. 


AUTOMATIC DRILL GRINDER. 
Zeitschrift fiir Werkzeugmaschinen und Werkzeuge, Nov. 15, 
1906. 

The cut illustrates a.device which is the subject of a recent 
German pattern for grinding twist drills. Only the headstock 
of the machine is here shown. To the headstock frame 4A, 
which is slowly fed along the-bed of the machine toward a 
grinding wheel placed at a suitable angle to it, is journaled 
the revolving bushing B driven by a continuously rotating 
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Automatic Drill Grinder: 


pulley @. The bushing B is bored eccentrically to carry drill 
holding bushing D, which may be changed to suit the diameter 
of the drill being ground. A threaded cap acting on the 
tapered and split end of this sleeve serves to hold the drill 
firmly. D is free to revolve in B except for the restraining 
action of spring plunger F, which seats in either of the two 
shallow grooves milled opposite each other on the inner face 
of collar G as shown. Collar G is fast to sleeve D ‘and re- 
volves with it. Attached also to D is the double-winged stop 


B22 


cam H whose radial faces are adapted to engage with the fixed 
stop J on to the headstock casting. 

The operation of the mechanism as just described is as 
follows: With the parts in the position shown and pulley 0 
rotating in the right-hand direction, stop cam H is in posi- 
tion to be free from stop J, so that CO, B, and sleeve D, with 
the contained drill, revolve as one piece under the influence 
of plunger F' seated in the groove in the face of collar G. This 
revolution of the drill about an eccentric axis past the angular 
face of the wheel grinds the end of it in a form to give suit- 
able clearance to the cutting edge. At the end of half a revo- 
lution from the position shown, the upper leaf of stop cam H 
has been brought around in contact with stop J which arrests 
the motion of G, D, and the work. Continued movement on 
pulley C and sleeve B raises the drill, carrying its axis in a 
semi-circular path without, however, rotating it. This path 
carries the cutting edge treated away from the face of the 
grinding wheel. Plunger / was of course unseated from the 
groove in collar F' as soon as stop cam H came in contact with 
J: At the completion of the second half revolution, however, 
the parts are again in the position shown in the cut, except 
that the plunger # has dropped into the other groove in its 
opposing collar and the other lip of the drill is ready to be 
sharpened. The process is thus a continuous one and only the 
gradual feeding forward of headstock A toward the wheel is 
needed to give a suitable form to the cutting edges of the 
drill. 

[This device is very interesting as an example of the in- 
genious accomplishment of a somewhat complicated operation 
with very simple means, but in the matter of building a prac- 
tical machine upon the principle here illustrated, we are in 
some doubt. The adjustments that would be required to fit the 


device to drills of different sizes would be so cumbersome as 


to apparently limit the usefulness of the scheme.—Eb1Iror.] 


HARDENING STEEL BY ELECTRICITY. 
There are about sixty different methods of hardening steel, 
each of which has its advocates, and no one of which is suited 


for all sizes and shapes of articles, or for all kinds of steel. - 


One way which has not yet come into general use is hardening 
by electricity, and is described by Garnier in the Geme Civil. 
The process is simple and the appliances necessary neither 
complicated nor costly; neither is any great amount of previ- 
cus experience in this particular manner of hardening re- 
quired. The tool to be hardened is put in electric connection 
with the positive pole of the battery or other source of cur- 
rent; in similar connection with the negative pole there is a 
cast-iron tank fuli of carbonate of potash dissolved in water. 
The current is regulated by a rheostat. The tool is plunged 
to the desired depth in the solution, just as for hardening in 
the. usual maner; the current is then switched on and the 
. tool heated to the same degree as would be required in ordi- 
nary hardening. When the proper temperature has been 
reached and held for the desired time, the current is switched 
oif and the tool left in the bath, which latter, by the simple 
act of switching off the current, is at once converted into a 
hardening bath. 

- Another method, which permits of hardening places on the 
surface of pieces, where the dipping process would not accom- 
plish the desired object, is local heating with the electric arc. 
Here the tool or other article is laid on a copper block, and 
an ordinary arc carbon held in a safety holder; the electric 
connections with holder and block being made, the carbon 
pole is touched to the piece to be locally hardened. Of course 
the heating is both intense and local; the work-piece is at 
once plunged in the ordinary hardening bath, and when one 
place is hardened the next may be heated, and so on. The 
electric current may also be used to draw the temper of a 
hollow object. Instead of using a red-hot iron rod to plunge 
in the bore, a cold rod is employed, which is used as a resist- 
ance in the circuit of a secondary current of about two volts 
tension. The temperature of the iron rod gradually rises, and 
when the work-piece has reached the desired color, the cur- 
rent is shut off. This method is said to produce less liability 
to cracking than the old-fashioned way of drawing the tem- 
per with a hot rod. It is particularly recommended for large 
hollow mills. The great advantage consists in the perfect 
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regulation possible by means of a rheostat, and in the possi- 

bility of getting exactly the same temperature every time for 

similar objects, once the right heat and color are attained. 
RiGe 


SIMPLE LOCOMOTIVE BELL RINGER. 

The Railway Master Mechanic illustrates and describes a 
simple locomotive bell ringer, which is operated by compressed 
air. The special features of advantage of the device are its 
durability, simplicity of construction, and minimum air con- 
sumption. The mode of operation is as follows: Air enter- 
ing at port A starts the piston B upward, which movement 
promptly closes the inlet port, the expansion of the air com- 
pleting the stroke of the piston. When the bottom of the 
piston reaches port D, enough air exhausts to allow the weight 
of the bell to force the piston down, closing the exhaust and 
compressing the air in the chamber, which compression, with 
a slight addition of air at intake keeps the bell in motion 
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Simplified Locomotive Bell Ringer. 


with the least consumption of air. It will be noted that there 
are no valves, packing rings or oil cups required, as oiling the 
ball bearing lubricates the piston through a small oil hole 
shown in the cut. At C the bell crank yoke is shown with 
its adjustable connecting rod and ball, the latter fitting in the 
socket fF. 


THE POULSEN SELECTIVE SYSTEM OF WIRELESS 
THELEGRAPHY. 

A new system of wireless telegraphy that gives considerable 
promise of solving the extremely difficult problem of selec- 
tivity, i.e., the transmission and reception of a number of 
messages in the same field of force simultaneously and without 
interference, has been devised and tried out by Valdemar Poul- 
sen, the well-known inventor of the telegraphone. Ever since 
1897, when Sir Oliver Lodge applied to wireless telegraph 
transmitters and receptors the combination of open and closed 
circuits, and introduced the methods of tuning the circuits 
at either station individually and syntonizing them collec- - 
tively, have persistent efforts been made by physicists and 
others to secure a suitable degree of resonance by providing 
the proper values of inductance, capacity, and resistance, and 
when these conditions prevailed, it was concluded the receiy- 
ing resonator system would respond to a specific radiating 
oscillator system and to this one only. 

These efforts seem to have met with a measurable degree 
of success in the case of Poulsen’s system, which differs 
greatly in principle from that of Marconi, the former making 
use of what is termed undamped electric waves. The differ- 
ence between these waves and those employed in Marconi’s 
system is not easy to explain to one who is not an electrical 
expert; but using sound waves as an analogy the difference 
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may ‘be roughly illustrated by comparing the electric waves 


used in Marconi and similar system to the violent agitation . 


caused by a pistol shot, and Poulsen’s undamped electric 
wayes to the continuous vibration of a tuning fork, and just 
as a pistol shot will cause all the strings in a piano to vibrate 
and a tuning fork only the particular string giving the same 
note, so undamped electric waves exercise a selective influ- 
ence of much greater delicacy than the violent discharge used 
in the present systems. One great advantage promised for 
the new waves is the possibility of tuning them and varying 
their length and amplitude so greatly that multiplex teleg: 
raphy may be carried on without the risks of interference to 
which present systems are so liable... Many attempts have 
been made to solve the problem of producing undamped elec- 
tric waves of a sufficient high frequency and energy for prac- 
tical purposes, and Poulsen’s success is attributed to his hav- 
ing ascertained the peculiar properties manifested by an 
electric arc when immersed in an atmosphere composed of or 
containing hydrogen, whereby he has been able to obtain a 
million or more vibrations per second. 

It is stated that a dozen messages have been transmitted 
and received between aS many experimental sets by means 
of this new selective system without interference; and if this 
extraordinary result-can be duplicated over distances of 50 
or 100 miles, as the experiments thus far made between the 
inventor’s two Danish stations indicate, an advance will have 
been made that, in its importance, will be second only to the 
introduction of wireless telegraphy itself. ’ 


THE INFLUENCE OF TEMPERATURE ON THE FRAGILITY 
OF METALS. 


M. G. Charpy, in Memoirs de la Societe des Ingeniurs Civils, 
Paris, October, 1906. 

This paper deals with the determination of the liability of 
steel to break from shock, as affected by the temperature, The 
results obtained show such a marked change in the rigidity 
of the specimens at different temperatures as to indicate that 
the question is one of greater importance than generally con- 
sidered. After reviewing briefly the work done by other ex- 
perimenters, the author describes the preparation of the test 
pieces employed in his investigation. Five large ingots were 
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Fig. 1. Variations of Fragility with Temperature in:Mild Steel. 


prepared having the following characteristics: Ingot A, an 
extra mild steel of the quality generally obtained by the 
Thomas process; B a very pure mild steel made in the Mar- 
tin furnace; C a semi-mild steel made in the Martin furnace 
and submitted during the solidification of the metal to com- 
pression by wire drawing in accordance with the Harmet 
process; D a semi-hard steel containing a little nickel, made 
in the Martin furnace; HZ, a Chrome-nickel steel made in the 
Martin furnace. The following table gives the composition 
of these different steels. 
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COMPOSITION OF STEELS USED IN TESTS. 
(F Mn Cr Nt Sa JP: 

Ae 0.04. 0.338 0.02 0.05 
Brees 0.14 0.28 : 0.006 0.005 
Ob) Se 0.21 0.60 ie 0.03 0.03 
Dh See cee 0.36 0.84 peat aah, 0.01 0.01 
Le eee 0.36 0.387 1.60 8.50 0.005 0.02 


From each of the large ingots (which were carefully 
worked) smaller -test pieces were cut about 30 millimeters 
Square and 160 millimeters long. Both by microscopic exam- 
ination and by testing of specimens taken from widely sep- 
arated portions of the ingot, care was taken to insure that the 
quality of metal should be practically the same throughout. 
The tests made to determine this showed that the end had 
been practically accomplished. The test pieces were all sub- 
mitted to a prolonged temperature of about 900 degrees Centi- 
grade to remove internal strains so far as possible, and all 
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Fig. 2. Variations of Fragility with Temperature in Chrome and 


Nickel Steels. 


the bars of each metal were given an individual tempering 
treatment to give to each the minimum amount of fragility 
possible. 

In testing these specimens the bars were notched to a depth 
of 15 millimeters, the bottom of the notch having a radius of 
4 millimeters. They were then tested in a pendulum hammer 
machine, of usual type. Here they were subjected to a series 


' of rapid blows, each of which had a definite intensity in foot 


pounds or kilogrammeters. The number of blows received 
by the specimens before fracture is thus a measure of the 
resilience of that small section of the material exposed in 
cross section at the notched portion. 

The bars were placed in a bath maintained at the tempera- 
ture desired for the experiments in hand, this bath being of 
ether or of acetone for low temperatures, of water or oil for 
medium temperatures, and of chlorides or melted alkaline 
azotates for high temperatures. Each specimen was seized 
with the tongs and placed on the supports of the testing ma- 
chine, where it was submitted to the shock. The time that 
elapsed between the taking of it from the bath and the break- 
ing was always well within ten seconds, so one can be sure 
that the variation of temperature was negligible. The fol- 
lowing temperatures were experimented with: —80 degrees, 
—18 degrees, +6 degrees, +30 degrees, +97 degrees, +200 
degrees, +290 degrees, +350 degrees, +425 degrees, +500 
degrees, +600 degrees. Two oe ae of each metal were 
tested at each temperature. 

The results are graphically represented in the curves of 
Figs. 1 and 2. It will be seen that for all the steels tried, 
the resilience (which varies inversely with the fragility) in- 
creases as the temperature is raised until the maximum of 
between 100 and 200 degrees is obtained, then it diminishes, 
attaining a minimum of between 400 and 500 degrees, repre- 
senting the fragility at the blue color; then it is again raised 
as the temperature increases until the red heat is attained. 
The variations are, above all, important for the mild metals. 
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It is striking to note that for metal A the variation in pass- 
ing from +20 degrees to —20 degrees lowers the resilience 
in the ratio of 6 to 1. Metal B, which is of a similar kind 
but much more pure, likewise undergoes enormous variations, 
though they are less important from a practical standpoint. 
It is nevertheless remarkable that this metal which is able 


after suitable thermal treatment to bend back on itself in 


the notched section at the ordinary temperature, breaks like 
glass at a temperature of —80 degrees, absorbing an amount of 
work scarcely measurable, and becoming at that point much 
more fragile than the metals of Fig. 2. 

The special semi-mild steels appear to present a great su- 
periority from the point of view of the influence of tempera- 
ture on fragility. Metal # of chrome and nickel steel, which 
offers a resistance to breakage by tension of about 80 kilo- 
grams, possesses at ordinary temperature a resilience of about 
16 kilogrammeters, which descends to only about 14 kilo- 
grammeters when cooled to a temperature of —80 degrees. 

The practical conclusions which are to be drawn from this 
experiment are then: First, that by the employment of spe- 
cial steels (of the Chrome-nickel order) the dangers of the 
variation of the fragility by change of temperature can be 
almost entirely avoided, even those relating to the fragility 
at a blue heat. Second, that the increase of fragility at low 
temperatures should be taken into serious consideration in 
the case of mild steels, above all when these steels are medi- 
ocre as regards their purity, for under such circumstances 
their increase of fragility is sufficiently rapid and of sufficient 
intensity to give rise to severe accidents. 


TEST OF TWIST DRILLS AT WORCESTER POLYTECHNIC 
INSTITUTE. 


Journal Worcester Polytechnic Institute. 


Some recent experiments of great interest to toolmakers 
and machine builders have been made with high-speed drills 
at the Worcester Polytechnic Institute. To carry out these 
tests a special machine was designed and built, being excep- 
tionally strong and heavy, it having been found that the 
thrust necessary to push a drill through a piece of metal was 
very much greater than is generally supposed. An ordinary 
drill press did not permit the drills to be used up to their full 
capacity. The most important parts of the machine built are 
shown in the cut below. The range of feeds obtainable vary 
from 0.0045 to 0.0225 per revolution of the spindle. The dyna- 
mometer for registering the thrust and twisting moment of 
the twist drill when tested was very simple and efficient. A 
hollow piston with a round top to form a table was scraped 
to fit a cast-iron cylinder. The cylinder was filled with heavy 
cylinder oil and had an ordinary pressure gage tapped into 
the lower end. The gage gave the reading in pounds per 
square inch and in order to get the thrust of the drill it was 
necessary to multiply by the area of the piston which was 
about 20 square inches. 
steel band fastened to the enlarged top of the piston was 
connected to an indicator spring by means of a steel rod 
screwed into the bottom of the indicator piston. Since the 


area of the indicator piston was only % square inch, and the 


force was applied direct, the indicator spring had to be rated 


at 1% of the value it would have when used in a steam indi- 


cator. The movement of the drum of the indicator was 
obtained by passing a cord over a pulley which was attached 
to the carriage of the spindle and then fastening the end to 
a projecting arm of the dynamometer. Taking the average 
force as registered by the indicator diagram and multiplying 
by the radius of the round table gave the twisting moment. 
In none of the tests did the moment exceed 350 inch pounds 
which was obtained with a %-inch drill running at a speed 
of 328 revolutions per minute, and a feed of 0.0225 inch per 
revolution. This was the largest size drill with which tests 
were undertaken. | 

It had, previous to these tests, been found that there was a 
great variation of the thrusts obtained from drills of the 
same diameter working under the same conditions. This de- 


pends upon the fact that the thickness of the web of the 


drill varies quite widely for the same diameter of the drill] 
even on tools manufactured by the same maker. Mr, Fairfield 
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of the Worcester Polytechnic Institute has deduced from com- 
mon practice the law that beginning with a drill of 0 diam- 


eter and estimating a thickness of web equal to 1/64th inch 


the thickness of the web should increase 1/64th for every 
increase of 144 inch in diameter of the drill. Expressing this 
in a formula: If D be the diameter of the drill, and W the 


D 1 
thickness.of the web, ‘we would have W=—-+—. 
8 64 


drills used in the test had as far as possible a thickness of 
web corresponding to this formula. The drills were made of 
Novo steel and the test pieces were of cast iron of as uniform 
composition as possible. . 

Of the results of the tests, those which will mostly interest 
toolmakers are those referring to the angle of the lip of the 
drill. As is well-known manufactured drills have a constant 
angle of the lip of 59 degrees. Several tests made with a %%- 
inch drill, varying the angle of the lip from 38714 degrees to 
70 degrees, show that the 59-degree angle is not the most de- 
sirable one. In fact, the tests show that with different angles 
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Machine Arranged for Twist Drill Tests. 


of lip the thrust decreases from 70 degrees down to 45 degrees 
and then increases for any further decrease in angle. The 
twisting moment, however, does not seem to stand in any 
relation whatever to the angle of the lip but is very nearly 
proportional to the feed of the drill. From this it would ap- 
pear that a 45-degree angle ought to give the best results in 
practical machine shop work. According to the Journal Wor- 
cester Polytechnic Institute there is only one instance in 


which the 45-degree angle is given the preference ower the ~ 


common angle of 59 degrees, and that is the case of the Wm. 
Sellers Co., Philadelphia, Pa. 


RAILWAY MOTOR CARS. | 

There has of late been a great increase in the use of self 
contained motor cars for passenger service on Huropean rail- 
roads, and there has been a marked advance in the same di- 
rection in this country in cases where the railroads have 
found themselves called upon to handle a large suburban 
traffic. It is therefore of interest to note-a review of the best 
use of such cars presented to the (British) Institution of Me- 
chanical Engineers as reported in The Engineering Magazine. 
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The best method of conveying passengers, clearly, is that 
one which yields the best results in the balance sheet, and at 
the same time gives satisfaction in other “ways. The opinion 
held by most locomotive engineers, and by a large number of 
electrical engineers, on the broad and general question of 
railway electrification, is that for close suburban traffic only 
is it justifiable. It is suggested and maintained that the 
electrification of branch and main line traffic will, as a gen- 
eral rule, result in a loss to the railway company, as the 
load-factor at the power-station will be a very poor one, owing 
to the intermittent traffic. On the other hand, suburban traf- 
fic, especially if in thickly populated areas, calls for a more 
frequent service and a greater acceleration of speed than is 
attainable with ordinary passenger trains. It is obviously 
impracticable to”use ordinary trains to meet the demands of 
a frequent service, on account of the cost, the running ex- 
penses and the capital outlay being too great in proportion 
to the number of passengers. Turning then to the question 
of self-contained cars, comes the necessity for deciding the 
type of motive power. For such a service electricity is nat- 
urally considered, and in some cases the conditions are such 
that electric traction is manifestly superior. The railroad 
man, however, must look to the commercial side of the ques- 
tion, and a close examination of the subject shows that lines 
where the service is necessarily light and intermittent, and 
where the distances to be run are several miles, the power 
house would need to be large in proportion to the average 
work done; and where heavy gradients have to be worked, the 
peak load would be large in proportion to the average and 
minimum, and rapidly fluctuating therefrom. The necessarily 
large units which would have to be provided in the generating 
station to meet this maximum motor power and high peak 
load, would be costly, and consequently the capital outlay 
would be out of proportion to the work done. 

For these reasons. English railroads have found, after care- 
ful investigations and calculations, that the electrification of 
steam railroads for suburban service is not the most econom- 
ical or preferable course, but that the introduction of self- 
contained, steam cars is by far superior from the financial 
point of view. In regard to the comfort of the passengers, 
however, one would be inclined to look more favorably upon 
the electric cars. 

Disregarding the motive power the advantages of self-con- 
tained cars are plainly in evidence, and these are put forth 
as follows: Owing to the small unit, a much more frequent 
service is given with a better percentage of load to dead 
weight hauled, while the mileage cost of working is only 
about one-third the cost of an ordinary passenger train-mile. 
The facility of picking up and setting down passengers at 
line crossings, small villages, etc., makes the service more 
popular, and enables many passengers to travel who would 
not otherwise be able to. The rapid rate of acceleration 
makes the through speed higher, The experience of those 
railways who have given both an extensive trial is that the 
system is equally advantageous for heavy and sparse traffic. 
In the first case the motors sandwiched in between the regular 
trains find a traffic without taking it away from the trains, 
while in the second the traffic has been developed by the more 
frequent service. The number of steam-cars at present run- 
ning proves their utility, and it seems certain that in them 
railways have the best, and in-fact the only, effective answer 
to street-car competition. 


THE FIRST MACHINE FOR THE COMMERCIAL PRODUC- 
TION OF WINDOW GLASS BY THE SHEET PROCESS. 


Scientific American, December 1, 1906. 


The manufacture of window glass is one of the few arts 
which seem to have resisted all the efforts of the keenest 
mechanical intellects to raise it from the station of a handi- 
craft which involves much costly and cumbersome human 
‘labor, to the dignity of an automatic process. The hand- 
blown cylinder method by which the bulk of window glass 
is made at the present time is not merely very simple, but 
almost primitive even in its crudeness. The process, which 
is almost too well known to require description, consists 
briefly in blowing a large mass of plastic material to the 
shape of a cylinder of uniform diameter and thickness, open 
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at each end. It is then cut open, rolled out flat, heated and 
annealed. The only successful method which has been made 
to improve on this process was the introduction of machinery 
for drawing and blowing cylinders, and window glass to-day 
is made largely by this means, although it is not considered 
an important advance in the art. 

By far the most systematic and painstaking study which 
has been made of the whole problem we owe to Mr. Irving 
W. Colburn of Franklin, Pa. He has attacked it on every 
conceivable side, expended large sums in experimenting, built 
and destroyed machine after machine, and, after eight years, 
has produced the first commercially successful apparatus for 
drawing sheet glass of any reasonable width, thickness, 
surface and polish, desired. After a long series of failures 
along the more obvious lines of passing plastic glass through 
heated rollers (a process impracticable on account of the 
marking of the surface produced) and after a long series of 
failures in other directions, he gave up the direct solution of 
the problem for a time and devoted his energies to the manu- 
facture of window glass by the cylinder process, which he 
succeeded in improving to a-marked degree. Efficient as his 
improvements were, however, they fell far short of what 
would be expected of a machine which would be able to draw 
glass from the furnace in continuous sheets. Aside from the 
fact that the slightest touch of a roller on the surface of the 
sheet marked it to a degree that rendered it useless for win- 
dow purposes, the greatest difficulty in this was that, like all 
plastic substances, the glass as it is drawn from the reservoir 
of molten material, tends to contract more and more as the 
tractive pressure is maintained. 

To prevent this Mr. Colburn hit upon the method illus: 
trated in Fig. 1. In this plan spheres of fireclay are em- 
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Fig. 1. Method for Preserving Width of Sheet in First Machine. 


ployed, carried on the ends of long arms which are immersed 
in the glass and which are made to revolve upwardly and out- 
wardly, and away from the two edges of the sheet. These 
spheres impart an outward motion to that portion of the sur- 
face of the molten mass lying adjacent to the edges of the 
sheet, thereby counteracting that tendency to shrink and- 
draw to a thread which is the property of all such materials. 
By this means he was enabled to draw continuously sheet glass 
of any desired width and of a thickness varying at the will 
of the operator from 1-16 to 1-4 of an inch. — 

Complete success was not, however, immediate. Ribs or 
wave-like lines or strie were formed upon the surface of the 
finished product in some unaccountable way. An elaborate 
study of the conditions which caused these formations was 
now undertaken. After observations and experiments extend- 
ing over a year, it was discovered that the defect was due to 
several causes, among which was the tendency of the glass 
to receive on its surface impressions from the rough side walls 
of the pot, particularly if the point at which the glass left the 
walls was only a few inches from the point at which the glass 
entered the sheet. Moreover, the chilling influence of the at- 
mosphere on the surface of the glass, while molten in the 
working chamber, caused it to lie dormant in spots and also to 
wrinkle slightly. These defects were hardly perceptible to the 
eye, but existed nevertheless, and were bound to cause the 
disastrous wave lines when the glass entered the sheet form. 

Mr.-Colburn found that by placing near and on each side of 
the sheet a rotating fireclay cylinder D, slightly immersed in 
the molten mass (Fig. 2), and at the same time superheating 
remote portions of the glass, the difficulties were overcome. 
These rollers are rotated in opposite directions during the 
operation of drawing the sheet of glass, and serve not only 
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to impart movement to a portion of the surface of the molten 
mass away from the edges of the sheet during the drawing op- 
eration, but also to determine the area of the surface in the 
working chamber or pot, which is more or less exposed to the 
cooling influences of the atmosphere, the superheating occur- 
ring on that portion of the surface of the molten mass to the 
rear of the rollers. These rollers make but one revolution in 
from ten to thirty minutes, depending upon existing condi- 
tions, and serve also as a most perfect equalizer of temperature 
of the molten glass in the working chamber, which is an ab- 
solutely necessary factor in drawing an even thickness of 
sheet glass. A film of plastic glass adheres to these rollers 
and is carried upward and over the rollers, chilling slightly 
- in the chamber A, because of the presence of the water jack- 
ets CC, which are inserted, one on each side of the emerging 
sheet of glass. These jackets are not designed to chill or 
thicken the sheet, but,merely to screen off the heat radiating 
from the revolving white-hot clay rolls. The plastic film of 
glass on the rollers melts off entirely in the superheating 
chambers BB. 
As the sheet of glass is drawn from the mass of glass lying 
between the rollers, and as the spheres impart an outward 
movement to that portion of the surface of the mass lying im- 
mediately adjacent to the edges of the sheet, the following 
effects are observed: The molten glass at and just beneath 
the surface adjacent to the edges of the sheet moves outwardly 
and away from the central line of the sheet, thus serving to 
hold the sheet to its full width. As the sheet moves upward 
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Fig. 2. Cross-section of Perfected Continuous Sheet Machine. 


there is drawn into it some of the surface portion of the 
molten mass immediately adjacent to its two faces, and also 
some of the molten glass beneath the surface. The skin or 
surface portion of the glass in the working chamber adjacent 
to the sides of the sheet being drawn, becomes the skin or sur- 
face of the finished drawn sheet. Simultaneously the two 
rollers on opposite sides of the sheet of glass skim some of 
the surface portion of the molten glass lying between the 
rollers and the sheet of glass away, from the sheet. The re- 
sult of the combined action of the drawing of the sheet and 
the movement of the rollers is a constant skimming of the 
molten glass lying between the two rollers, so that a fresh 
portion or a new surface is constantly being exposed to the 
cooling effect of the atmosphere, which has not time to form 
wave lines on its surface before it has passed into the drawn 
sheet or over the revolving rollers. Furthermore, the rollers 
serve to bring a supply of fresh and uniformly heated molten 
glass into the area lying between the rollers and the sheet. 
The glass which is skimmed from the surface by the rollers 
and carried over them is subjected to the superheating action 
in the chambers B B, as already explained, and is melted down 
so as to free the rollers from the adhering film, and restore 
the film itself to a proper working condition. Simple as the 
expedient of the rollers may seem, it meant months of pains- 
taking observation and experimenting: before they were con- 
ceived. 


Operated by three shifts of men, of eight hours each, three 
men to a shift (one man filling in the batch to the continuous 
glass-melting tank furnace, one man watching the operation 
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of the sheet-drawing apparatus, and one man cutting off the 
glass into sheets and removing them as the sheet emerges 
from the end of the annealing leer) this machine will produce 
sheet glass continuously, month in and month out, twenty-four 
hours a day, stopping only for repairs. The glass leaves the 
machine at an approximate rate of from fourteen to twenty- 
eight inches a minute (depending upon whether thick or thin 
glass is being. drawn), and uniform quality of glass. is main- 
tained regardless of the speed at which the glass is drawn. 
Glass much thicker than the heaviest double-strength window 
glass, as well as the single-strength, can be produced with 
perfect ease, the quality being midway between the best hand- 
blown and plate glass. The surface presents a most beautiful 
fire polish. 
After the sheet has been formed it passes from a vertical 
to.a horizontal travel over an idler or bending roller into an 
annealing leer, which bending roller receives the power neces- 
sary to start and keep it in motion from frictional power 
mechanism acting in conjunction with the frictional contact 
of the traveling sheet of glass. This combined application of 
power to the bending roller prevents it from marking or 
scratching the finished sheet. The glass is rendered sufficient- 
ly flexible at the bending point,by a series of gas flames, as 


illustrated in Fig. 2. 
* * * 


ON THE ART OF CUTTING METALS.—2.* 


» FRED. W. TAYLOR 


ACTION OF TOOL AND ITS WEAR IN CUTTING METALS.t+ 
The Action of the Nose of the Tool. 

In Figs. 1, 2 and 38 is illustrated in enlarged views the action 
of a tool in cutting a chip or shaving from a forging at its 
proper normal cutting speed. It may be said in the case of 
all “roughing cuts” that the chip is torn away from the forg- 
ing rather than removed by the action which we term cutting. 
The familiar action of cutting, as exemplified by an axe or 
knife removing a chip from a piece of wood, for instance, 
consists in forcing a sharp wedge (i. e., one whose flanks 
form an acute angle) into the substance to be cut. Both 
flanks of the wedge press constantly wpon the wood, one flank 
bearing against the main body of the piece, while the other 
forces or wedges the chip or shaving away. 

While a metal cutting tool looks like a wedge, its cutting 
edge being formed by the intersection of the “lip surface” and 
“clearance surface’ or flank of the tool, its action is far dif- 
ferent from that of the wedge. Only one surface of a metal 
cutting tool, the lip surface, ever presses against the metal. 
The clearance surface, as its name implies, is never allowed 
to touch the forging. Thus “cutting” with a metal cutting 
tool consists in pressing, tearing or shearing the metal away 
with the lip surface of the “wedge” only under pressure, while 
in the case of the axe and other kinds of cutting, both wedge 
surfaces are constantly under pressure. 

After the cut has once been started, and the full thickness 
of the shaving is being removed, the action of the tool may 
be described as that of tearing the chip away from the body 
of the forging and then shearing it up into separate sections; 
the portion of the chip which has just been torn away, and — 
which is still pressing upon the lip surface of the tool, acting 
as a lever by which the following portion of the chip is torn 
away from the main body of the metal. 

It may be of interest to analyze to a certain extent the na- 
ture of the forces to which a chip and the forging from which 
it is being removed are subjected through the tearing action 
of the tool. The enlarged view of the chip, tool and forging, 
shown in Fig. 1, represents with fair accuracy the. relative 
proportions which the shaving cut from a forging of mild 
steel (say, 60,000 pounds tensile strength and 33 per cent 
stretch) finally assumes with relation to the original thick- 
ness of. the layer of metal which the tool is about to remove. 


* Abstract of paper presented before the American Society of Me- 
chanical Hngineers, December, 


+ As the purpose of these abstracts is to give the results of experi- 
ments that will be of direct value in the shop rather than to give 
a complete record of the experiments themselves—interesting though 
they are—we have of necessity left out much interesting and valuable 
matter. The limits of space do not permit the alternative of giving 
the paper complete. Copies of the complete paper can be obtained 
from the secretary of the American Society of Mechanical Engineers, 
29 West 39th Street, New York. Price, $1.00.—Ep1Tor. 
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It is, of course, impossible to accurately determine the extent 
to which various parts of the chip and forging close to the 
tool are under compression and tension, but in general the 
theory advanced is believed to be correct. 

Referring to Fig. 1, the forging being cut and the nose of 
the tool which is removing the chip are shown on an enlarged 
scale. The thickness of the layer of metal about to be re- 
moved is indicated by L between the dotted line and the full 
line which represents the outside of the forging. It will be 
observed that the chip is in process of being torn apart and 
broken up into three sections: Section 1, which is adjoining 
the forging; section 2, which comes next to it, and in which 
rupture or cleavage has started and proceeded a little way 
up from the bottom of the chip and on the left hand side, 
the shearing action having progressed as far as T.; section 8, 
in which shearing has progressed about two-thirds of the 
way to the top of the chip and is taking place at 7;. Section 4 
has been entirely sheared from its adjoining section, and has 
already left the lip surface of the tool. 

On examination of the proportions of the chip it will be 
noticed that the width of the sections into which the chip 
breaks up is at their base about double the thickness of the 
original layer of metal which is to be removed, and that their 
upper portions are not enlarged to the same extent. These 
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Fig. 1. Showing how Chip is Partly Torn and Partly Brcd from 
Body of Forging. 

sections are about three times as high as the original thick- 
ness of the layer of the metal to be removed. It should be 
clearly understood that the dimensions of the section of the 
chip will vary with each hardness of metal which is being 
cut, and also to a certain extent with the sides and back 
slopes of the lip surface of the tool. The harder the metal of 
the forging, the less will each section into which the chip 
has been broken up be found to be enlarged. In other words, 
if the same shaped tool be used in each case the chip from 
soft metal enlarges or distorts very much more than the cor- 
responding chip from hard steel. This will be referred to 
later, in explaining the reason why the total pressure on the 
tool has but little relation on the one hand to the cutting 
speed, and on the other hand to the hardness of the metal 
which is being cut. 

The chip bears on the surface of the forging, say, from point 
H to point G, and throughout this distance is under constant 
compression from the lip surface of the tool. This compres- 
sion is transmitted through each of the sections 1 and 2 of the 
chip, in the direction indicated by the small arrows, to the 
upper portions of these sections, which are still unbroken and 
act like a lever attached to the upper part of section 1 to 
to tear section 1 away from the body of the forging, as indi- 
cated at point 7,. The tearing away of section 1 is also 
assisted by the pressure of the tool upon its lower surface. 
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After this tearing action has started, the further breaking 
of the chip into independent sections would seem to be that 
of simple shearing. It should be borne in mind that in 
shearing a thick piece of steel the whole piece is not shorn 
or cut apart at the same instant, but the line at which rup- 
ture or cleavage takes place progresses from one surface of 
the piece down through the metal until within a short distance 
from the other surface, when the whole remaining section 
rather suddenly gives way. 

In shearing steel, the metal at the point of rupture is pulled 
apart under a tensile strain, although on each side of the 
shearing line the metal is under heavy compression. 

As each of the sections of the chip successively comes in 
contact with the lip of the tool, its lower surface is crushed, 
and the metai flows and spreads out laterally until it becomes 
about twice its original thickness. As in all shearing, when 
the full capacity for flowing of the metal has been reached, 
it tears apart under tensile strain from the body of the ad- 
joining metal of the forging. The compression on the chip 
from the tool still continues, however, and the chips continue 
to flow and spread out sideways at a part higher up; i. e., 
farther away from the surface of the tool, at the portions 
marked F. In the same way shearing continually takes place 
at the left side of the portion of the chip which is flowing or 
spreading out sideways. 

There is no question that shearing. takes place constantly 
along the left-hand edges of two of the sections of the chip 
at the same time, and it is probable that this action occurs 
most of the time along three lines of cleavage. 

Dr. Nicolson’s dynamometer experiments show that the 
pressure of the chip on the tool in cutting a chip of uniform 
section varies with wavelike regularity, and that the smallest 
pressure of the chip is not less than ‘two-thirds of the greatest 
pressure. From this it is evident that shearing must be 
taking place along at least two lines of cleavage at the same 
time; since if each of the sections into which the chip is 
divided were completely broken off before the tool began to 
break off the following section, it is evident that there would 
be times when there was almost no pressure from the chip 
on the tool. 

It is at first difficult to see how it is possible for the chip 
to be shearing at two or three places at the same time. It 
should be noted, however, that above the points 7, T, 7, the 
metal of the chip is still a solid part of the forging, and 
moves down at the same speed as the forging in a single 
mass, or body, toward the lip surface of the tool; and with 
sufficient force to cause each of the three sections of the chip 
to flow or spread out at the parts indicated by the three 
letters F. According to the laws which govern shearing, rup- 
ture or cleavage in each case must take place as goon as the 
maximum possibility for flowing has been reached, and in 
each case shearing must occur at the left of the zone where 
the metal is flowing. 

It is probable that after the shearing action has progressed 
in section 3 to about the point indicated by T;, the whole 
of this section gives way or shears with a rather sudden 
yielding of the metal from T7,, to the upper surface of the 
chip. It is this rather sudden shearing point which undoubt- 
edly causes the wavelike diminution in the pressure of the 
chip indicated in Dr. Nicolson’s experiments.* 


Action of Cutting Edge of Tool is that of Scraping. Cutting 
Edge not under Heavy Pressure. 

It would appear that the chip is torn off from the forging 
at a point appreciably above the cutting edge of the tool and 
this tearing action leaves the forging in all cases more or less 
jagged or irregular at the exact spot where the chip is pulled 
away from the forging, as shown to the left of 7,. An instant 
later the line of the cutting edge, or more correctly speaking, 
the portion of the lip surface immediately adjoining the cut- 
ting edge, comes in contact with these slight irregularities left 
on the forging owing to the tearing action, and shears these 
lumps off, so as to leave the receding flank of the forging com- 
paratively smooth. 

Thus in this tearing action, particularly in the case of cut- 
ting a thick shaving, while the cutting edge of the tool is 


* Manchester Municipal School of Technology, 1902 and 1908. 
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continually in action, scraping or shearing off or rubbing away 
these small irregularities left on the forging, yet that portion 
of the lip surface close to the cutting edge constantly receives 
much less pressure from the chip than the same surface re- 
ceives at a slight distance away from the cutting edge. This 
allows the tool to run at higher cutting speeds than would 
be possible if the cutting edge received the same pressure as 
does the lip surface close to it. 

There are many phenomena which indicate this tearing 
action of the tool. For example, it is an everyday occurrence 
to see cutting tools which have been running close to their 
maximum speeds and which have been, under cut for a con- 
siderable length of time, guttered out at a little distance back 
of the cutting edge, as shown in Fig. 8. The wear in this 
spot indicates that the pressure of the chip has been most 
severe at a little distance back from the edge. 

Still another manner in which in many cases the tearing 
action of the tool is indicated is illustrated in Fig. 4, in which 
a small mass of metal is shown to be stuck fast to the lip 
surface of the tool after it has completed its work and been 
removed from the lathe. When broken off, however, and 
carefully examined, this mass will be found to consist of a 
great number of small particles which have been cut or 
scraped off of the forging, as above described, by the cutting 
edge of the tool. They are then pressed down into a dense 
little pile of compacted particles of steel or dust stuck to- 
gether and to the lip surface of the tool almost as if they 
had been welded. In the case of the modern high speed tools, 
when this little mass of dust or particles is removed from 
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Figs. 2 and 8. How Hard and Soft Chips Bear upon the Lip Surface of 
Tool. The Soft Chip covers a Much Larger Area of the Lip Surface. 


the upper surface of the tool, the cutting edge will in most 
cases be found to be about as sharp as ever, and the lip sur- 
face adjacent to it when closely examined will show in many 
cases the scratches left by the emery wheel from the original 
grinding of the tool. 

With roughing tools made from old-fashioned tempered steel, 
however, and which have been speeded. close to their “stan- 
dard speeds,” in most cases after removing this “dust pile” 
from the lip surface, the cutting edge of the tool will be found 
to be distinctly rounded over. And in cases where the tool 
has been cutting a very thick shaving, the edge will be very 
greatly rounded over, as shown in the enlarged view of the 
nose of a tool in Fig. 9. 


Nature of Wear on Tools Depends upon whether it has been 
Chiefly Caused by Heat. 

The appearance of tools which are worn down so as to re- 
quire regrinding differs widely according to whether or not 
the heat produced by the pressure of the chip has been the 
chief cause of wear; and according to the part which heat has 
played in producing the wear, worn out tools may properly 
be divided into three classes. : 

The First Class.—Tools in which the heat, produced by the 
pressure of the chip, has been so slight as to have had no 
softening effect upon the surface of the tool. 

The Second Olass.—Tools in which the heat only slightly 
softens the surface of the tool during the greater part of the 
time that it is cutting, while during the latter part of the 
time heat is the chief cause of wear because, as described in 
the third class, it greatly softens the lip surface under press- 
ure of the chip. 

The Third Class.—Tools in which the heat has been so 
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great as to soften the lip surface of the tool beneath the chip 
almost at once after starting the cut, and in which, therefore, 
heat has played the principal part in the wear of the tool. 

In the first class, in which heat plays no part in the wear 
of tools, all tools (whether made from carbon tempered steel, 
or from the old style self-hardening steel, or from the modern 
treated tools) wear in about the same manner. Namely, the 
lip surface just back of the cutting edge is slowly rubbed or 
worn or ground down through the friction of the chip, as 
shown in Fig. 7. 

As the surface of the tool through the long rubbing of the 
chip becomes slightly roughened, the tool wears away some- 
what: more rapidly, but the increase in the ae of wear 
is in this case by no means marked. 

On the other hand, tools which wear according to the third 
class begin to distinctly deteriorate within from one to three 
minutes after the chip has started to cut, depending upon the 
length of time required for the friction of the chip to raise 
the tool from its normal cold state to the high temperature 
which corresponds to the combination of pressure and speed 
which produces the heat. And the moment the nose of the 
tool has reached a degree of heat at which the metal under 
the chip becomes distinctly soft, the wear then proceeds with 
great rapidity. Sometimes after arriving at a certain degree 
of softness, the heat remains approximately constant, and the 
wear upon the tool continues at a uniformly rapid rate until 
a comparatively deep groove or gutter has been worn into the 
lip surface. At other times after the lip surface of the tool 
begins to soften, it appears to become rougher and cause a 
still greater amount of friction and heat, in which case the 
wear of the tool proceeds at an. increasingly rapid rate, and 
the tool is soon destroyed. There are rare instances in which 
after the rapid wear has started, the friction between the 
chip and the tool, for some unaccountable reason, appears to 
become less and the tool slightly cools down. Cases have 
come under the observation of the writer in- which tools which 
had been running with their noses at a visible dark red heat, 
cooled off to such an extent that the chip which had been 
very dark blue in color changed to a color but slightly darker 
than a brown. This indicated a very marked diminution in 
friction, although the cutting speed was maintained at a uni- 
form rate throughout. This case, however, is of rare occur- 
rence. 

While a deep groove worn by the chip is a characteristic of 
wear of the third class, by no means all of the tools in this 
class wear into a deep groove. Most of them give out before 
the groove has had time to wear deep. After wear of the 
third class has started, tools will generally be completely 
ruined in a time varying from 20 seconds to 15 minutes, and 
the time which elapses between the softening of the lip sur- 
face and the final ruining of the tool is exceedingly irregular. 
One of two tools—which have been proved through standard- 
ization to be uniform within, say, 1 to 2 per cent, may give 
out within one minute after this action starts, while the other 
may last 15 minutes. On the other hand, occasional lots of 
tools are found which, after having been proved uniform 
through standardization, will last under this softening speed 
for approximately the same length of time. 


Reason for Adopting a Standard Test Period of Twenty 
Minutes. 


It is this irregularity in the ruining time of tools belonging 
to the third class which has led us to adopt a trial period of 
20 minutes as being the shortest ruining time from which it 
is safe to draw any correct scientific conclusions from tests in 
the art of cutting metals. 

A cutting speed which causes the tool to be ruined in a 
shorter period than 20 minutes is accompanied by such a high 
degree of heat as to produce irregularity in the ruining time; 
on the other hand, a speed which ruins at the end of 20 min- 
utes is accompanied by that degree of heat at which tools, 
generally speaking, can be depended upon to wear uniformly. 
In other words, it represents the degree of heat at which a 
lot of uniform tools will all give out at about the same time. 


Economical Cutting Speeds. 


Cutting speeds which are sufficiently slow to cause the tool 
to wear as described in the first class are entirely too slow 
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for economy. On the other hand, tools when run at the high 
cutting speeds which produce wear of the third class last so 
short a time that these high speeds are entirely out of the 
question for daily shop use. 

It is then with cutting speeds causing wear of the second 
class that we are chiefly concerned; as it is within this range 
of cutting speeds that almost all roughing tools in every day 
use should be run for maximum all-round economy. Cutting 
speeds of this class are referred to as “economical speeds” or 
“most economical speeds.’ Our experiments, therefore, have 
been practically confined to a study of cutting speeds of the 
second class. 

A cutting speed which will cause a given tool to be ruined 
at the end of 80 minutes is about 20 per cent slower than the 


Fig 4. Fig. 5. 
cutting speed of the same tool if it were to last 20 minutes. 
On the whole, we have concluded it is not economical to run 
roughing tools at a cutting speed so slow as to cause them to 
last for more than one and one-half hours without being re- 
ground. 
Some ofthe Characteristic Points of Difference in the Wear 
of Carbon Steel Tempered Tools and Tools Made 
from Old-fashioned Self-hardening Steel as 
Compared with High-speed Steel. 

With carbon steel tempered tools at standard speeds the 

cutting edge begins to be injured almost as soon as the tool 


Machinery, N.¥. 


Fig. 9. Showing how the Cutting Edge of Carbon Steel Tools 
sometimes Rounds Over. 

starts to work, and is entirely rounded over and worn away 
before the tool finally gives out, but the tool works well in 
spite of its cutting edge being damaged. While with high- 
speed tools at standard speeds, the cutting edge remains in 
almost perfect condition until just before the tool gives out, 
when even a very slight damage at one spot on the cutting 
edge will usually cause the tool to be ruined in a few revolu- 
tions. 

Carbon tempered tools and also, to a considerable extent, 
the old-fashioned self-hardening tools (such as Mushet), when 
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run at their “economical” or “standard” speeds, pass through 
the following characteristic phases as they progress toward 
the point at which they are finally ruined: “Rounding of the 
cutting edge,” “mounting of the steel upon the lip,’ and the 
“rubbing away beneath the cutting edge”; but it will be under- 
stood of course that all progress simultaneously, although 
each of these phenomena may be separately considered. 

Long before the tool is ruined the fine particles of steel or 
dust scraped off by the cutting edge begin to weld or stick to 
the lip of the tool and mount upon it sometimes from 1/16 
inch to % inch in height, as shown in Fig. 4. 

As stated above, in the case of modern high-speed tools, the 
damage caused to the tool through the action of cutting is 
confined almost entirely to the lip surface of the tool. 


Doubt- 
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Fig. 7. Fig. 8. 

less also the metal right at the cutting edge of the tool re- 
mains harder than it is directly under the center of pressure 
of the chip, because the cutting edge is next to and constantly 
rubs against the cold body of the forging, and is materially 
cooled by this contact. 

Whether the lip surface be ground away at high speeds or 
at slower speeds, the nose of the tool is generally “ruined” in 
a very short time after the cutting edge has been so damaged 
that it fails to scrape off smoothly even at one small spot the 
rough projections which have been left on the body of the 
forging by tearing away the chip. The moment the body of 
the forging begins to rub against the clearance flank of one of 
these high-speed tools at or just below the cutting edge, even 
at one small place, the friction at this point generates so high 
a heat as to soften the tool very rapidly. After a compara- 
tively few revolutions, the cutting edge and flank of the tool 
beneath it will be completely rubbed and melted away, as 
shown in Fig. 5. A tool which was still in “fair” condition 
when removed from the lathe although showing some slight 
signs of ruining is Shown in Fig. 6. 

The above characteristic of holding their cutting edges in 
practically perfect condition while running at economical 
speeds up to the ruining point is a valuable property of the 
high-speed tools, since it insures a good finish, and the mainte- 
nance throughout the cut of the proper size of the work, with- 
out the constant watchfulness required ‘on the part of the 
operator in the case of old slow-speed tools with their rounded 
and otherwise injured cutting edges, which when run at 
economical speeds were likely at any minute to damage the 
finish of the work. But when one of these high-speed tools 
is nearing its ruining point, a very trifling nick or break in 
the line of the cutting edge will be at once noticed by its 
making a very small but continuous scratch, projecting ridge, 
or bright streak, on the flank of the forging, that is, upon 
that part of the forging from which the spiral line of the 
chip has just been removed, thus warning the operator of the 
impending breakdown of the tool. 
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STRENGTH OF BOILER JOINTS. 


L, A. A. 


The calculation of the strength of a boiler is not a difficult 
operation. The main question is that of the boiler seams. 
The maximum working pressure is generally the first thing 
known or given. The inner diameter of largest course is 
easily found, or is determined by the amount of steam needed. 
Now we will need to measure, or obtain, the thickness of 
boiler plate to be used. Let the pressure be given as 200 
pounds per square inch, and the radius as 29 inches. The 
tensile strength of boiler plate varies considerably and can 
only be known accurately by trial of test pieces. In the case 
we are to work out let us assume 55,000 pounds per Square 
inch for good steel plate. A suitable factor of safety to 
assume at the outset, is 6, when figuring on solid plate which 
has not been weakened by rivet holes. Using the well estab- 
lished formula, 

Tensile strength 


< thickness = pressure X radius 
Factor 


fi 
Or — <a Eh tnaueis: 


PoxeR 200 X 29 X 6 


(==) 62. 


* 55,000 
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Triple-riveted Butt Joint. 


With these values we will have a %-inch plate. Let us take 
for example, a boiler having the seam shown in the cut, which 
is a triple riveted butt joint for 5-inch plate (a longitudinal 
joint recommended by the Hartford Steam Boiler Inspection 
and Insurance Co.). 

Inside radius of largest course in shell = R = 29 inches. 

Maximum boiler pressure = P = 200 pounds. 

Thickness of boiler shell = t = & inch. 

Diameter of driven rivets—(same as rivet holes) —d= 
1d/16uinen: 

Area of rivet holes = A. 

Pitch of outer row of rivets in seam = p = 7% inches. 

Number of rivet shears in length of seam “p” =n = 9. 

Tensile strength of plate = f; = 55,000 pounds per sq. in. 

Shearing strength of rivets = f, = 38,000 pounds per sq. in. 

First, we will find the efficiency of the seam for tearing, that 
is, the strength of plate left when rivet holes are taken out of 
distance ‘p,’’ the pitch, compared to the solid plate which 


would be 1. This is found by using tables of efficiency of 
seam (see Supplement) directly: 
p—a 
= = '0.863. 
Dp 


Now we will proceed to find the two factors of safety; one 
for tearing the plate and the other for shearing the rivets. 
Factor of safety (tearing) = F; 


EE XA FX 4) mie COGS O48 1D 
Using the formula, fF, =—————— ee =pOrl 
r OX are 200 x 29 
Factor of safety (shearing rivets) = F, 
OX ADT a 308,231 
Using the formula, F, = ——————- = —_—_—— = 6.74 
Pix ke Xep 200 K 29 x 78 


* From table of Boiler Calculation (see supplement) we get (ft x Sips = ie ae 
using 55,000 for new steel plate and the given thickness of plate ‘* 
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From table showing shearing resistance of rivets (see Sup- 
plement), we get the total product, n X A X F,= 303,231. 

It will be seen from the above that the seam ‘is strongest 
in the strength of rivets, as the factor is 6.74 compared to 
5.11, which is the factor of safety on the tearing of the plate. 
Now as 5 is an ample factor of safety in ordinary boilers in 
new work, we can rest assured as to the safety of this boiler. 

When the water to be used is liable to corrode the boiler it 
is customary to take off 1/16 inch from ¢ and allow for this. 
Plotting from these tables will give curves which are very 
valuable on account of enabling the designer to obtain results 
intermediate between those on tables. 

Referring to the table on rivets (see Supplement) it will 
be hoted that 38,000 was used as shearing strength of rivets. 
This is a fair average for good wrought iron rivets. A thumb 
rule of making the rivets twice the size of plate, in our ex- - 
ample would give us 1%4-inch rivets, but it will be seen that 
1-inch rivets are ample, and are enough to give a large factor 
of safety. The rivet holes are generally made 1/16 inch 
larger than the rivet to be used, and as the rivet fills the hole 
after being driven, the size of the hole is used in the calcula- 
tion table. An efficiency of seam of 0.85 or over is desirable 
if possible, but this alone does not determine the strength of 
a boiler, and this quantity is often allowed smaller, according 
to style of seam used. 

[The procedure here outlined is a good one for determining 
the dimensions of a proposed joint, but the joint thus deter- 
mined should still be tested for strength by other methods of 
failure than the two just given. Shearing at the outer row 
of rivets and tearing at the middle row may, for instance, 
give a lower factor of safety than tearing at the outer row.— 
Eprror. | 

* * * 

A system of standards is the order of modern life, and in 
directions standards are convenient if not, in some 
indispensable. We have, for instance, standard gages 
for railways and tramways, standard threads for various 
screws, and so on. But there are still some directions in 
which the need of a standard is not only indicated but is 
urgent. The desirability, for example, of standardizing the 
steps of all staircases is seen in the fact that so often a fall . 
on the staircase is due to the irregularity in the height of the 
steps. A common cause of accident on the staircase is the 
kicking of the edge of a stair when ascending. In descending 
also, an irregularity in one step may easily upset the equi- 
librium of a person. Yet how many staircases are construct- 
ed absolutely alike as regards the height of the steps? We 
should say very few; and not only is there little uniformity 
existing between different staircases but the steps themselves 
in the same staircase are often irregular. Staircases and the 
steps in them should be standardized; there should be uni- 
formity of height and breadth, and in regard to the latter 
there should be room enough on the step to accommodate the 
whole foot from toe to heel, so that there is no undue e¢all on 
the energies when ascending, as by going on tiptoe, so to 
speak, or any feeling of insecurity when descending by reason 
of there only being room for the heel. Even in dark places. 
the staircase, if standardized, would be more safely negotiated 
than a well-illuminated but irregular stairway. The perils of 
an ordinary ladder would be enormously increased if the 
rungs were placed at irregular intervals.—Lancet. 

* * * 


A remarkable improvement in incandescent electric lamps. 
is reported to have been made by Prof. H. C. Parker and Mr. 
Walter G. Clark of Columbia University, New York. The new 
lamp is claimed to have from three to four times the efficiency 
of the ordinary incandescent lamp using a simple carbon fila- 
ment. The filament is a compound .structure with a carbon 
filament as its base on which are deposited other materials 
including silicon; it is called “helion,” becausé its spectrum 
is similar to that of the sun. It is also claimed that the new 
filament of the new lamp will last nearly twice as long as the 
carbon filament, giving as high as 1,270 hours service and an 
average of about 1,000 hours service before failure; An effi- 
ciency of 1 watt per candlepower hour has been reached with 
the helion filament lamp. The ordinary 16 candlepower incan- 
descent lamp requires from 50 to 54 watts as against say 16 
watts for the new lamp. 
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FINISHING CUTS WITH HIGH-SPEED STEEL. 


ROBERT GRIMSHAW. 


At a meeting of the Hanover section of the German Engi- 
neers’ Society, I made the remark, in speaking upon a very 
interesting paper by Prof. Hermann Fischer, that my experi- 
ence with the new high-speed steels went to show that, while 
they would rough out about three to five times as fast as the 
carbon steels, they were not to be recommended either for 
finishing cuts on the lathe, or for milling cutters; and that 
my own rather expensive experience was backed up by the 
results obtained by others in Germany. This remark was 
simply laughed at by the author of the paper in question; and 
the chief engineer of the Egestorff Works agreed with the 
learned professor that the new steels did first-class work in 
lathe finishing and in milling. In order to fortify myself 
in the premises I wrote to a number of leading German ma- 
chine builders, noted for turning out good work and plenty 
of it, and asked for their experience in the matter. Their 
testimony coincides without exception with my own, and I 
take pleasure in giving abstracts therefrom as an interesting 
contribution to the literature of the subject. 

It should hardly be necessary to say that the reason why 
we should not expect proportionately as good work in finish- 
ing as in roughing is that the new steels, almost without 
exception, require to be almost, if not quite, red hot, in order 
that their molecules may arrange themselves in mechanical 
grouping or in chemical combination so as to give the maxi- 
mum hardness, and that in consequence of the high speed re- 
quired to get this temperature, and their tearing rather than 
cutting action, the surfaces obtained are not so smooth as 
those got with the carbon steels. 

The experiments of Prof. Haussner, of Brunn, go to show 
that a slight increase in specific power required to produce 
turnings accompanies an increase in the speed of cutting; and 
this is at once the cause of the new tools getting hot when 
roughing, and the reason why they cut so fast. But in finish- 
ing on the lathe or planer, there is less heat developed than 
in roughing. In milling, there is, in the first place, no 
machine that will give the speed required to make the tool 
red hot; and in the second place the weight and cross-section 
of the body of the mill, in proportion to the cutting portion 
proper, is so great that in any case only slight heat devel- 
oped by the work is rapidly carried away from the point of 
application of the cutter. Further, the teeth are not con- 
stantly at work, as is the case with the point of a lathe tool; 
and each tooth has a chance to cool off ‘between bites.” This 
being the case, we have not the combination of circumstances 
tending to produce that high temperature of the cutting point, 
or points, necessary in the case of the new steels to do fast 
work. In a paper before the American Society for Testing 
Materials, Mr. Metcalf said in effect (I quote from memory): 
“As far as we know, the users of high-speed steel have not 
been able to make tools that will finish satisfactorily; there- 
fore, they use for this purpose carbon-steel tools, after they 
have done the heavier, rougher work with the high-speed 
steels.” 

But to get down to the promised testimony of German tool 
manufacturers and machine builders: 

The Zahnraderfabrik, formerly Joh. Renk, Augsburg, 
writes: “We have had the best of results with the new steels 
in milling, planing, and turning; for finishing on the lathe 
high-speed steel is not at all necessary. These are our results: 


CUTTING FEEDS AND SPEEDS FOR HIGH SPEED STEEL. 


eee >| veep, ee 
MATERIAL. 
Milli- Milli- 
Meters | Feet.* | meters,| Inches. | meters.| Inches. 
Cast Iron (with- | , 
out skin)..... 9 29.52 2 079 6 236 
Cast Iron (with 
BER. . + 2 8 26.24 2 079 5 197 
8.M. Steel (with- 
out skin)..... 11 36.08 1.5 .058 6 236 
Steel Casting 0394 
(with skin)... 9 29.52 1to1.54.° o58 5 197 


* All equivalents in British units added by the author. 
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“The above cutting speeds are about twice as great as with 
the ordinary steel. Our machines do not permit of taking 
heavier cuts, and for the same reason we could not attain 
higher speeds.” 

De Fries & Co., Dtisseldorf, say: “The rapid steels are used 
by us only for roughing, while fitted surfaces are ground.” 
They also say, in reference to the speeds attained in roughing 
when the machine is suitable for the work, that these depend 
upon the hardness and toughness of the material being cut, 
upon the feed, etc., and vary from 6 to 30 meters (19.68 to 
98.4 feet) per minute. 

The Vereinigte Schmirgel- und Maschinen-Fabriken, Hain- 
holz near Hanover, write in very great detail: 

“We introduced the self-hardening steels in our works about. 
a year and a half ago, for lathes and planers. In order to get 
the best results we tried eight different makes. The principal 
materials worked are cast iron and ingot iron. In the case 
of gray iron the crust made a great difference. The high-speed 
steel does not stand up to its work on the skin any better 
than the ordinary steel. In order to get good results, the skin 
must be taken off at the same time with the rest. As in a 
paying works it does not do to remove much material, say, 
for small pieces 2 to 3 millimeters (0.08 to 0.118 inch), for 
larger work 4 to 6 millimeters (0.16 to 0.236 inch) it must 
be understood that at times the tool must work on the crust, 
too. For average gray iron with a depth of cut of about 
5 millimeters (0.197 inch) our maximum cutting speed is 
from 13 to 15 meters (42.6 feet to 49.2 feet); with harder cast 
iron, 10 to 12 meters (32.8 to 39.4 feet). 

“The maximum work attainable can be got in one of two 
ways: either by low cutting speed and heavy feed, or by high 
cutting speed and less feed. The first seems the better way. 
As far as the working of Bessemer steel and castings is con- 
cerned, the limits lie higher. For us, the figures are as 
follows: 

“TIngot iron, unforged, 20 to 24 meters (65.6 to 78.72 feet) ; 
ingot iron, forged, 18 to 20 meters (59 to 65.6 feet); ingot 
steel, 20 to 30 meters (65.6 to 98.4 feet); crucible steel, 5 to 7 
meters (16.4 to 22.96 feet), according to depth of cut and feed. 

“By reason of the heavy work that the high-speed steel has 
to do, the heat of friction comes unpleasantly into the fore- 
ground; this being manifested by heavy pressure on the lathe 
centers. There are also limits set to the cutting speed on 
long thin shafts, by reason of the bending of the work-piece. 
When remarkably high cutting speeds are given in circulars 
and examples of work done, it is to be understood that these 
refer to roughing cuts, such as are usual in steel works. In 
machine building, however, accuracy is demanded; that is, as 
exact a surface as possible. If we finish at high speeds, chat- 
tering occurs, despite all precautions. And in practice, that 
means a rough surface. 

“Outside of this, however, the self-hardening steel is at a 
disadvantage in contrast with the ordinary. As has been 
shown often, as for instance in ‘Stahl wnd Hisen,’ No. 10, of 
1904, the chips or turnings are not removed by the cutting 
edge proper, but torn off under heavy pressure. This neces- 
sarily yields a rough surface. If, however, we finish at the 
ordinary speeds, such as are right for the ordinary steel, say 
5 to 7 meters (16.4 to 22.96 feet), the surface will be smooth. 
The self-hardening steel can here hardiy claim precedence 
over the ordinary. It is noteworthy that H. Wohlenberg of 
Hanover says in his circular of lathes with triple backgears: 
‘For roughing cuts at high speeds with fast-cutting steels and 
for finishing cuts with ordinary steel.’ In our workshops the 
fast-cutting steels are used almost exclusively for roughing, 
and at the speeds suited to each material; above all for the 
skin of castings. 

“For all that, the introduction of high-speed steel is of 
enormous importance. There are materials that cannot be 
worked at all with ordinary steel. Now we use these new 
steels at moderate speeds. This is true of boring and planing. 
A great evil is the high price, 5 to 7 marks per kilogram 
(55 to 77 cents per pound avoirdupois). But this can be 
partly eliminated by the use of toolholders, much to the dis- 
pleasure of the steel dealers. With us, the welded tools are 
much liked, especially by the planer hands. 

“As regards the grinding of the high-speed steel, the circu- 
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lars always say ‘grind only wet.’ That is not right. As you 
know, in grinding, hair-cracks easily occur, which under cer- 
tain circumstances can lead to trouble. We grind only on 
emery wheels. If in wet grinding the tool is pressed a little 
too hard against the disk, the cooling-water does not reach 
the place of contact, but flows over the edge of the tool, so 
that the latter is cooled in front and heated strongly on the 
back, which gives rise to hair-cracks. If, however, the grind- 
ing is done on a dry wheel, the steel will be heated uniformly; 
this will not injure it, provided the temperature does not get 
too high. It is therefore better to grind these tools care- 
fully on a dry wheel. 
hardening steels have made themselves much liked by the 
workmen, although at first they fought against them tooth 
and nail.” 

Korting Bros. of Kortingsdorf near Hanover, a firm of 
world-wide reputation, say: “We have gone back from a for- 
merly quite liberal purchase of high-speed steel, because we 
found that most of our lathes were too weak for them. For 
our large lathes, on which crank-shafts and connecting-rods 
are turned, we get the material from the steel works already 


roughed, and when in finishing we let the lathe run at the, 


speeds called for by the fast-cutting steels, in most cases the 
proportionately long shaft chatters so that a smooth and 
round surface is not to be obtained. Also, connecting-rods 
get warm very easily, and twist. For this reason we use 
in our shops the high-speed steel for finishing only because 
we have it on hand. In our opinion fast-cutting steel can 
only be used to advantage for roughing, and on sufficiently 
strong lathes. 

“We are about to try high-speed steel for milling cutters; 
our experiments are, however, not yet ended. For drills this 
steel is only practical where there are heavy fast-running 
machines. 

“In general, we believe that at first there was more high- 
speed steel used than was economical. This is confirmed by the 
agents of the steel works, who have told us that there is al- 
‘ready an over-production, and that the sale of fast-cutting 
«Steel is not so heavy as the steel works at first expected.” 

Fr. Stolzenberg & Co., manufacturers of fine gears, Berlin, 
“Say: 

“We have the experience in our works, that the different 
Yhigh-speed steels for lathe work and milling are but little 
‘suited for finishing, and especially for work with light cuts, 
because the surfaces obtained thereby look less neat than 
those obtained with tools of the ordinary quality of steel. For 
roughing out, where the appearance of the surfaces worked 
makes no difference, these steels offer, naturally, great ad- 
vantages.” 

It is to be remembered that Mr. Mould told the American 
Master Mechanics’ Association (I quote again from memory) 
that although high-speed steel costing 65 cents a pound often 
replaced to advantage low-grade carbon steel at 10 cents, the 
saving in comparison with crdinary steel at 16 cents was not 
so great. ; 

In the use of milling cutters and reamers with heavy cen- 
tral portions there is no trouble as regards conducting away 
the heat, because the central portions are usually of large 
enough cross-section to carry away all the heat. Here, how- 
ever, there is a very great inconvenience—too little room for 
the chips. This is at any rate the case where the usual num- 
ber of cutting edges is employed. This is, of course, reme- 
diable by having fewer cutting edges and more space be- 
‘tween them. When the time saved in using the new steels is 
very short, as is the case where they do not work at the 
high, that is, the roughing, speeds, the saving by their use 
is confined to that owing to their greater durability. When 
the time necessary to do the actual cutting is short in com- 
parison to that required to chuck the pieces, the saving by 
the use of the new steels is again reduced to little more than 
wthat due to their greater durability. 

Gledhill says in the Iron Trade Review that in many 
<cases the new steels are not so good for finishing cuts as spe- 
-cial ‘water-hardening carbon steels. G. M. Campbell, in the 
American Machinist, says that the new steels are not good 
for light cuts, or for finishing. Becker and Brown say in 
the Hngineeering Magazine that a tool of the new steel cuts 
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In general, we can say that the self- 
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quite differently from one of carbon steel; it wedges off the 
material, hence gives rougher surfaces than one of carbon 
steel. It is certainly the case that the new steels have not 
shown themselves so good on gray iron as on steel, and that 
on brass they have not given satisfaction. 

The reason why the new steels work better on steel than 
on cast iron is explained by Corby by the fact that in turn- 
ing steel with any steel tool, at high cutting speeds, there is 
formed on the upper side of the tool a hollow, caused by the 
friction of the turnings. There is also formed on the cutting 
edge a slight elevation of turned-off metal, welded on the tool 
by the heat of the work. The deeper the cut, the further the 
hollow is from the edge. In cutting cast iron this does not 
take place. So with steel the tool wedges off the material, 
instead of cutting it, and the point of separation of the turn- 
ing from the work-piece lies ahead of the cutting edge, in- 
stead of directly before it. The heavier the turning, the 
more the resistance, and the further back it rolls on the tool. 
The tool splits off material as a wedge splits wood iengthwise, 
always in advance of ‘the edge. 

I think I have given enough instances to prove the correct- 
ness of my assertion, that while the new steels are very well 
adapted to roughing, they are not suited to finishing-cuts on 
the lathe, nor for milling, which, naturally, is supposed to be 
an operation delivering finished surfaces. 


* %*#£ # 


The New York and Long Island Railway Company, known 
as the Belmont or old Steinway Tunnel System, have just 


‘awarded a contract to the Otis Elevator Company for the two 


largest escalators ever built to be installed in the Manhattan 
terminal of that system at 42d Street, between Lexington and 
Third Avenues. Trolley cars instead of trains are to be 
operated in this tunnel and these running on short headway 
provide a tremendous capacity. It is estimated that the ca- 
pacity will be at least equal to that of the trains of the pres- 
ent Brooklyn Bridge during rush hours and the escalator 
equipment above referred to is equal in point of capacity to 
that of the entire stairway equipment of the Manhattan end 
of the Brooklyn Bridge. Furthermore, not only will the 
escalators be sufficient to handle any number of people up to 
the capacity of the trolley cars of the tunnel but they will 
also serve to marshall the crowds into streams of people mov- 
ing uninterruptedly and not coming into conflict with one 
another. The escalators will provide service between levels 
something over 55 feet apart and will be arranged side by 
side. Most of the time one will be operated ascending and 
the other descending but during the morning rush hour both 
will be operated ascending. 


*%* * &* 


The invention of the tapered die for cutting pipe threads, 
according to the Valve World, is that of Mr. T. W. Gates of 
Chicago. Mr. Gates was a blacksmith and in his work years 
ago found it very difficult to start a straight-thread die on a 


bolt, ,whereupon he hit upon the idea of making the die with © j 


a tapered thread, which proved to be a success. The same 
idea was applied to threading pipe, and in this case gave the 
additional advantage of a tapered thread, which made for addi- 
tional safety in getting a tight joint. It is alleged that Mr. 
Gates collected a royalty on the idea for a number of years, 
which, perhaps, confirms his claim as an inventor of this 
idea. However, this idea in common with so many others 
would seem to be one that would naturally follow the use of 
solid hand dies that it is difficult to believe that there is any 
“first”? man who can definitely prove his claim to its origin. 


* * & 


A thoroughly organized selling department is a vitally im- 
portant part of every successful manufacturing industry, but 
it is one of those obvious facts that a “practical” mechanic 
is very prone to underestimate or ignore when he contem- 
plates starting into manufacturing on his “own hook.” To 
illustrate what selling machinery, even of the heaviest type, 
costs it may be mentioned that one well-known concern, which 
is reputed to have the best organized and most efficient sell- 
ing department in the United States, has found that its selling 
cost is 18% per cent of the manufacturing cost. ; 


” 
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LETTERS UPON PRACTICAL SUBJECTS. 


SAFETY VALVE FOR BLAST PIPES. 


In view of the fact that there are and have been so many 
large modern smith shops erected in recent years, and there 
have been several cases to my knowledge where said shops have 
been put entirely out of business by terrific explosions of 
accumulated gas in the blast pipe, and as “an ounce of preven- 
tion, etc.,” I submit herewith a design of a safety valve, which 
is self-explanatory. My sketch shows the valve applied to the 
upright pipe casting which is commonly used in double forges, 
although the same may be applied to any form of blast pipe. 
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Safety Valve for Forge Shop. 


It has been found that fires which are left to smoulder during 
the night emit a great quantity of gas, and the blast fan not 
running, the piping system forms a natural draft for the gases, 
which accumulate in the pipes and, no doubt, are ignited by 
some of the fires in the forges which continue to burn more or 
less; hence the explosion. 

It will be noticed that this valve, if placed as shown, will 
allow the gases to escape, as the leather-seated disk valve 
will drop or unseat as soon as the blast fan stops or the pres- 
sure is off the under side of valve. My attention has been 
called to the fact that just recently two explosions of this kind 
occurred. In one case a large blast fan and its entire pipe 
connections were completely ruined by a terrific explosion of 
this kind and the whole shop put out of business for several 
days. To a practical man the necessity of an immediate in- 
stallation of something of this kind, if the question has not al- 
ready been considered, is most apparent. ALBERT P. SHARP. 

Williamsport, Pa. 


ARRANGEMENT FOR HOLDING T-SQUARE 
IN PLACH. 


The accompanying cut shows a very simple, cheap and ef- 
fective arrangement for holding the T-square against the 
edge of the drawing board. The materials needed are a small 
wooden grooved wheel, a sufficient length of heavy cord about 
3/32 inch in diameter, a coiled spring to give sufficient ten- 
sion to the cord, and a few screws, all arranged as shown in 
the cut. A strong rubber band can be used in place of the 
spring but of course is short-lived. The wheel is fastened in 
the center of the under side of the T-square head. On small 


. the edge and near the center of the board. 


boards it may be advisable to fasten a small triangular block 
at the lower left hand corner of the board so as to allow the 
T-square to be used when the drawing is near the edge of the 
board. : 

To one accustomed to the old method of moving the T-square 
by grasping the head and continually lining it up, the ad- 
vantage of this simple device will be a surprise, as the 
T-square can be moved easily by applying the hand at 4A, 
about eight inches from the head, and when moved out of 
line it automatically returns to its proper place. I often 
have persons come to my board to inspect a drawing. Nat- 
urally they try to push the T-square out of the way. Imagine 
the surprise when the T-square swings around quickly into 
place again like a live thing, 

An important advantage is, that in keeping the head snug 
against the edge of the board, the wear on the ends of the 
head where it slides on the board is avoided. This wear is 
caused on the ordinary T-square by the uneven pressure when 
sliding it up and down. The edge gradually becomes slightly 
curved, resulting in non-parallel lines on the drawing. .Most 
draftsmen are not aware of this defect. The T-square is 
quickly detached by simply lifting it off the board, the cord 
slipping easily from the wheel. To find the proper tension 
for the cord, the T-square should be put in the center of the 
board, the cord fastened to the lower edge of board and 
brought around the wheel to a loop in the end of the spring 
which is fastened at the upper edge of the board. Now swing 
the T-square around so that it lies on an angle of about 30 
degrees to the center, keeping one end of the head against 
Increase the ten- 
sion on cord until it is sufficient to cause the blade to swing 
quickly into place. In other words it should be so tensioned 
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Arrangement for Holding T-square in Place. 


that no matter in what position the T-square is left, it will 
immediately return to proper position. This scheme can be 
applied to any common T-square up to 42 inches long. The 
writer has used a 42-inch T-square for some time. Of course 
it is preferable to use as light a T-square as possible. Note 
that the cord is not wound around the wheel, but simply 
bears on it exactly as a trolley wire on the trolley wheel. 
Sh dis 18f 


ON THE OBJECT OF TECHNICAL TRAINING, 


When I see anything like the extract from the paper of 
Mr. Thomas Hill which you presented on page 81 of the 
October issue (Engineering Edition) it sets me first to boil- 
ing over and then to thinking. I have no wish to champion 
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technical schools nor any particular technical school for any- 
thing other than what it is and what it does. My connection 
with the school of which he apparently writes was of such 
short duration as to give me absolutely no right to speak for 
it with authority, but I cannot see you present even another 
person’s views written in so unjust a fashion without a protest. 
For Mr. Hill to say that any technical graduate “is given a 
diploma, signifying he has nothing more to learn,” etc., is a 
rank outrage. It ought to deceive no one but it will if al- 
lowed to pass unnoticed, without a doubt be the turning point 
in some young man’s career. And if even one young man, 
discouraged by your repetition of Mr. Hill’s statement, may 
be persuaded to stop and reconsider then my efforts will be 
well paid. , 

Suppose that every statement alleged by Mr. Hill were 
true. What then? It shows that some young man had spent 
three or four days doing a job whose commercial value was 
nil. But during the intervening time this young man had 
doubtless also covered numerous sheets of paper with worth- 
less figures and had burnt untold cubic feet of gas of a dis- 
tinct commercial value to learn various things having a rather 
distant relation to drafting. And what had the young man 
learned while he was spending these three or four days mak- 
ing this worthless bit of material? He learned to hold a 
hammer and a chisel, to hold a file, to use patience. He 
learned to know how little difference there is between a good 
fit and a loose one or no fit at all. He had that invaluable 
experience for any man: He had been compelled to stick to 
a job till he did vt well. How many men have spent three 
or four years instead of three or four days learning that sim- 
ple thing? For my own part I freely admit that I consider 
it much better to take a green hand and start him right into 
the middle of things, but you cannot persuade many men, 
either in or out of the shop, that this can be .done. It is 
astonishing even to those who are in daily touch with stu- 
dents how fast they develop and how quickly they grasp 
things that in the ordinary shop they would not be allowed 
to touch till they had worked a great deal longer time than 
the “tech boys’’’ whole shop course. Time and cost are essen- 
tials but not all the essentials of production as I know to my 
sorrow. My father had an idea like Mr. Hill's. He believed 
that time was the one essential. He taught me to do what 
was set before me promptly, and do it quick. No matter how 
it was done if it was only done in a hurry. He thought that 
thoroughness would come later. But it never did. And it 
cannot be expected to. Of all things, boys, learn to do what 
you do well. You can learn to do things quickly and well only 
when you can do them as a matter of habit. You cannot 
afford to pay tuition to any school while you are learning 
to do things quickly as well as thoroughly because there are 
plenty of shops that will gladly pay you living wages to do it 
their way, and this in spite of the fact that the superinten- 
dents of these very shops may unthinkingly condemn the 
way you were trained. If they say anything to you just ask 
them what they are doing to get their own apprentices over 
the road and they will take to the woods in a hurry. If you 
want to go to some technical school where less stress is put 
on hand work and more on machine work, there are a plenty 
of them. See the articles which Mr. Fairfield of the Wor- 
cester Polytechnic had on machining simple machine parts if 
you want an idea of what is done there. There are others, 
too. But if you do go to one of these other schools do re- 
member that your shop work as well as your other school 
work is only a foundation on which to build. That is all that 
any school can do for you. And when you build on this 
foundation and the shrubbery and the moss grow up around 

it and hide it from view, don’t forget that that is what is 
holding you up. “FWINTROPY.” 


DOES STEEL CRYSTALLIZE ? 


In a short note which appeared in the Engineering Review 
section of the December issue of Macuinery, Mr. James H. 
Baker claims that there is no such thing as the crystalliza- 
tion of steel by shock or vibration. He claims that where 
cases occur in which crystallization is suspected they simply 
reduce themselves to defects that have existed in the steel 
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from the beginning. I cannot agree with him for in my ex- 
perience there is no room for doubt as to the numerous cases 
of crystallization. For example, I have replaced steel shaft- 
ing which would repeatedly break at the same place each 
time, and the breaks would show crystallization or separation 
of the faces of the crystals. I do not think that the test 
given by Mr. Baker—that of hammering and bending by a 
press—is fair, inasmuch as crystallization is brought about 
by thousands of shocks or bends which in many cases may 
extend for a period of several years. L. A. WHEAT. 
Battle Creek, Mich. 


PORTABLE DRILL SUPPORT. 
In building machines which are not made in large enough 
quantities to warrant the expense of a full equipment of drill- 
ing jigs, it quite frequently is necessary that a number of 
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Fig. 1. Portable Drill Support in Use. 


holes be drilled while assembling various brackets. It is 
then found inconvenient to use a power radial drilling ma- 
chine and usually the air or electric portable hand drill is 
utilized. Under ordinary methods, when the diameter of hole 
to be drilled is over 5/16 of an inch in diameter, it is con- 
sidered a rather hard and unpleasant job to both support 
and feed the drill into the work. The accompanying cuts, 
Figs. 1 and 2, give a general idea of a supporting device for 
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Fig. 2. Detail of Support for Portable Drills, 


hand drilling which is used quite extensively in one of the 
large eastern tool building shops and has been found a very 
satisfactory arrangement, . 

The support is ‘made up” of two main parts—a base, A, 
and a swinging upright, B. These two members are joined 
by heavy hinges, C. The base has four projecting lugs on its 
under-side which are sharp enough to slightly sink into the 
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floor when the workman stands on the base. When in use 
the outer end of drilling apparatus is located in one of the 
many center holes in the steel plate D, the center hole selected 
being one approximately in line with the hole to be drilled. 
The workman forces the drill into the work by bringing the 
weight of his body against the swinging upright B. This may 
seem rather crude but in actual use the lack of “graceful- 
ness’ is more than balanced. by the ease of manipulation. In 
drilling holes over 1% inch in diameter, the screw feed is 
used for feeding, and in this case a sling is thrown over the 
top of upright B and the work, this simply preventing any 
backward movements of the upright. Cr LG: 


MILLING ATTACHMENT FOR THE SHAPER. 


The accompanying halftone shows a milling attachment, 
adapted for the shaper, and intended for milling keyseats in 
shafts 2 inches diameter by 24 inches long. The keyway is 
milled to a depth of 3/16 inch by % inch wide the full length 
of the shaft. The time required for milling each shaft is 
about 45 minutes. Some of the finished pieces will be seen 
on the floor beneath the shaper. As the shaper is a very old 
style one, there was barely 1144 inch between the rocker head 


Milling Attachment for the Shaper. 


and the inside wall of the shaper, which made the design 
of the attachment more difficult. The end thrust is taken up 
by removing the toolpost and screwing in a shoulder stud 
to which a clamp is fitted with a set screw provided with a 
lock nut, the attachment being similar to that of a regular 
milling machine. This arrangement is shown in the cut. The 
cutter is driven directly from the countershaft by a wooden 
pulley on the rear end of the spindle. 


San Antonio, Texas. Leo Dr HYMEL. 


TO FIND THE RADIUS OF AN ARC WHEN THE 
LENGTH OF THE CHORD AND THE HEIGHT 
OF THE ARC ARE GIVEN. 

In the November issue Mr. Falk gives a description of 
how “to find the radius of an arc when the length of the 
chord and the height of the arc are given.” I send you here- 
with a formula for the same, which, perhaps, is somewhat 
plainer. ; 

A=the height of chord, 
B=half the length of chord, 
R= radius of arc. 

A? 4 B? 

Then R —=————_. 

2A 

Stockholm, Sweden. J., LUNDIN. 

[One or two other correspondents have called attention to 
what they consider the ungainly form in which this formula 
appears in Mr. Falk’s contribution. There is something, how- 
ever, to be said in his defense, and the matter is of enough 
importance to warrant a few words. 
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The most compact and concise arrangement of which a 
formula is capable is not necessarily the easiest one to use 
in practice. Let us take the example, for instance, of an arc 
whose chord is 1.47 long and whose height is 0.38. Let it be 
required to find the radius of the arc. Mr. Falk’s formula is: 


Rez 


(1) 
2 


Mr. Lundin’s formula changed to correspond to the problem 


as stated by Mr. Falk is: 
Vi 2 
pee + H2 
2 


i ————— (2) 
2H 
It will be noted that the length, not half the length, of the 
chord, is given, thus necessitating the change. For values of 
Land H just taken we have solved both equations 1 and 2 in 
the example below, using as few figures as possible and carry- 
ing the answer out to the third decimal place in each case. 


Equation 1, Equation 2, 
1.47 1.47 
Sips) A((e35) 
BK) fad 
3675 3675 
2205 2205 
5145 5145 
540225 ( .38 .540225 
38 
1.422 Ee 
160 38 ‘ 
152 
1.802 as 
82 
76 OO aa ee 38 1444 
62 2a 40225 
-76) .684625 (.901=R 
684 
62 


It will be noticed that Mr. Falk’s more complex formula 
requires 56 figures while the simpler formula requires 66, and 
there is a corresponding saving of time with the first way 
of doing it. The reason is clearly seen. The original form of 
the equation gives a consecutive calculation. The second form 


. ‘ L ~ 
requires first, the squaring of —, then the squaring of H, and 
2 


and then the addition to it of the previous result before we 
can complete the problem. The first method will be found 
much the easier of the two to. use in practice. We are willing 
to admit, however, that it might better have been given for 
the diameter, and taken the form: 


D= + H 
H 


If it were a question of remembering the formulas, there 
would be no comparison. Mr. Lundin’s arrangement is supe- 
rior. But it is foolish to try to remember too many formulas; 
they should be kept where they are easily available and may 
be referred to when necessary. In deriving a formula and 
arranging it for practical use, it is much better to put it in 
a form that will allow a consecutive calculation from begin- 
ning to end, where possible, than it is to try to give it the 
simplest looking arrangement as it appears on the printed 
page.—EDITor. ] 


MAKING TAPER PINS BY PUNCHING. 

Recently I had occasion to decide how to make, and to de 
sign the tools for making several thousand pounds of special 
taper pins from cold-rolled steel to be used as parts of spe- 
cial machines. The first thought was to turn them in an auto- 
matic screw machine with tools of customary design for such 
work. But instead of the screw machine we decided to try 
the punch press; after some experimenting, pins of satisfac- 


336 


tory dimensions, and sufficiently smooth to be acceptable for 
the purpose, were turned out. The cost of production in the 
press was about fifty per cent below what we figured it would 
be in the screw machine, and less stock was used than if we 
had adopted the latter way of doing this work. No loss by 
turning off the stock is required when making the pins in 
this way. After the length of the blanks was determined by 
experiment we cut them up in a cutting-off machine and 
then literally punched them to size. 

The cuts show an elevation and plan of the punch and die. 
Fig. 1 is the die, consisting of the steel holder A, cast extra 
thick to withstand any tendency to flexture, and the die proper, 
B, made of tool steel and as hard as fire and water will 
allow, and not drawn. After hardening, the taper hole was 
lapped very smooth to minimize friction and permit of easier 
stripping of the pins. ‘Two sections of the hole in B are made 
straight; the upper part receives the work and holds it in a 
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Fig. 2 
Making Taper Pins by Punching. 


vertical position so that the end may come directly in con- 
tact with the end of the punch on the down stroke. The 
lower section is also straight, and to it is fitted the upper end 
of ejector OC, which is caused to slide up and down by a lift- 
ing device connected to the ram of the press. This lifts the 
work on the up stroke of the press ram to a sufficient height 
to be conveniently removed by the operator. The die is 
seated in the holder and retained there by the cap D, which 
is screwed tightly to holder A. Four holes, H, equidistant 
are for inserting a piece of drill rod to tighten the cap. The 
parts that constitute the punch, Fig. 2, are holder A, the 
punch B made from drill rod and hardened, and the taper 
pin C holding the punch in place. 

In conclusion it may be pointed out—though it is perhaps 
so obvious as scarcely to need it—that taper pins may be made 
in the punch press longer than the one shown in the illus- 
tration and of more taper, the limit of the latter condition 
being governed by the ductility of the metal and the pressure 
applied. ENGINEER. 


THREADING WROUGHT IRON VS. CAST IRON. 


The accompanying cut shows a 14-inch pipe tap which up 
to the time of photographing, had tapped 10,000 pieces of 
malleable iron parts and 10,000 pieces of cast iron. All the 
pieces were % inch thick, thus making 15,000 lineal inches 
or 1,250 feet of metal tapped, and the tap is “just as good as 
new”; if it had worn any below size it could not be used as 
the parts tapped are used in automobile construction which 
means a vastly different requirement from the indifferent fits 
of common wrought iron nuts. This same tap would go on 
tapping wrought iron for years and perhaps would tap a 
million of wrought iron nuts. Comparing wrought iron to 
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cast iron and malleable iron to brass, in regard to wearing: 
out a tool, is in my opinion absurd. 

The lower the heat we can harden a tool of any kind at, 
the better it is for the tool; for instance, I would harden a 
tap for tapping wrought iron nuts at a very low heat, thereby 
getting a fine grain, but this tap would not hold up to size 
very long if put to work on cast iron or malleable iron 
because it would not be hard enough. I always find out what 
is required of a tap or tool of any kind before I put it im 


aint 


WITTE 


sees, 
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Tap with Good Record, 


the fire and then temper accordingly. So a tap that I would 
temper for wrought iron nuts would be too soft to stand the 
wear for’any great length of time if used on harder metals. 
About the only way I ever saw “boughten” taps give out is 
to break in pieces, because they are just as hard inside as. 
they are on the cutting edge. What we want in a tap is 
toughness in the body of the tap and the teeth just hard 
enough to stand the wear of the metal it is to be used on. 
The tap shown here was heated in a charcoal fire covered 
completely, and at a very low heat, with blast shut off. It 
was dipped in cold salt water just long enough to harden 
the teeth, then the tap was put in fish-oil and let remain there 
until cold. 
The teeth on a tap will harden at a very low heat, and the 
lower the heat the better for the tap. If interested in first- 
class tempering, experiment on an old broken tap and see at 
how low a heat it will harden. I am not at all surprised at 
the number of broken tools seen in some shops considering 
the heat they are dipped at; the grain in them looks like 
cast iron. They cannot be anything else than brittle, and 
bear in mind that drawing to a color will not restore the 
grain. J. F. SALLows. 
Lansing, Mich. 


OBTAINING DEFINITE ANGULAR MOVEMENTS. 
BY THE INDEX HEAD. 

The job herewith described and illustrated came my way 

some time ago, and as it seems to be of more or less usual 

occurrence, I hope that it will be of interest to others in the 
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Example of Angles Obtained by the Index Head. 


toolmaking business. The job consisted of fourteen division 
plates for a milling fixture—I give one as typical. The cut 
shows the plate and gives all the necessary information. The 
way I figured out the moves on the dividing head was as 
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follows: The circumference of the circle being 360 degrees, 

and there being 40 teeth in the worm wheel of the head, it 
360 

follows: ——— = 9 = number of degrees for one revolution of 
40 


129 
the worm; therefore —— = 1438/9 = number of revolutions of 
9 


the worm for 129 degrees, or 146/18 revolutions is the correct 


move. 
65 
The move for the second notch is compounded: — = 7 2/9 
9 
= number of revolutions for 65 degrees, and this expressed in 
form of a working number = 7 6/27. 


TABLE OF MOVES FOR OBTAINING ANGLES WITH THE BROWN & 
SHARPE INDEX HEAD. 


Angiles,| Move, nineties Move, |Angles,} Move, | Angles,| Move, 
Deg. Revs Deg. Revs. Deg. | Revs. | Deg. | Revs, 
| is | 1t 37 14 es 13 2, 
; 1 2s i 24 ni Cea ae Pia 
eee ed | e | | 
5 iia is 5+ it ed Pt 
i : ib balers ly Es 
See ee | | ag 
8 is st Pee it | a | 
ened Cy cee is | on | 18 
i igs | 10: | te | 104 | 1p, | 103 | 19 
11 144 114 13% 114 15, 112 1,%, 
12 ifs |, 123 134 124 1,'5 123 | 113 
S igs | 18f | igf | 18 | 1%, | 183 | 14% 
eee | ae | ide | daa | 1 | ge | at 
15 122 154 142 154 1k 154 | 128 
16 13% | 164 122 6 145 163 | 128 
17 Irs 17 138 | 174 | 142 | 173 | 126 
18 2 ~ 18} Daly 184 Qah5 183 | 22 
19 235 194 254 194 | 23. 192 25. 
a0 Qi; | 20k | xy | 202 | 28 | 20% | 2% 
21 2i5 | 21t Qa7 213 | 2x5 212. | Qin 
22 2a 22 Bee pees | 2% | 223 | ake 
23 Qi0° | 234 gig) oah-| 212 | 232 | Qtr 
24 te 244 Ont | 245 | 2k | 243 | 239 
25 2t8 254 gee | 254 | 2i8 | 253 | 288 
a6 pis | 96: | eb | 266 | 232. | 262 | 288 
‘i Cae Pe 8 % | Ose 

29 Bi 295 Bi 294 | 35 903 | 32 
ee a | | 
3 B19 ee gig | gai | git bowtie vats 
2 18 + oF oS | Ts € ye 37 
33 Bocce Ser osa, | 818 | 833 | 3Bo 
B4 ats 344 323 344 B18 4g | 838 
35 31s 354 353 ads bit 385% 338 
Pe eh tr | 88 | ie | 88 | te 
37 45 37k sy 37h | 43. 37 = 4,5. 
38 44 384 7 Be 38i | rd a rit 
39 4.6 394 Ace 391 i 392 | ay 
MO) 4 | 405 | 4b | 40g | 4 | 408 | 4 
41 | At 414 4i6 | 4yi | 443 | 412 | 417 
Meats | 42n | ge | fon | ack | 42e | 4ee 
os ats 43% 432 | 484 | 433 432 428 
- a Ady | das | 44i | 432 | 448 | 486 


ANGULAR VALUES OF ONE-HOLE MOVES ON BROWN & SHARPE 
INDEX PLATES. 


15 hole circle = 36. minutes. | 29 hole circle = 18.620 minutes. 
to. 2** e950 ;00 yi he mat ele 19 ob 

1 eG = SIS05) os 45% | 0G “< = 16.3638 ce 

ibs) pee 23() Gt Sis «6 14.594 br 
Loe oe =98. 491 << 89 = 13.846 of 

m0 ee 27 ue AN Gt «6 18.170 os 

gl a e = 25.714 °° «* All o 11489 at 
aot er 98-478) 6 RY SUC « —=11.020 ce 

Q27 “ec (a3 aaa 20 (a3 


In calculating the angular values of one-hole moves, I found 
that 1/33 revolution of the worm — 16.363 minutes, and this 
number multiplied by 2 = 32.726 minutes. This was con- 
sidered “good enough” and accordingly the move 7 6/27 + Des 
was taken. The error resulting was 0.274 minutes and this re 
duced to linear measurement on a diameter of 6 inches = 
0.00023 inch, which was in this case a negligible quantity. 

A table is appended giving the number of revolutions for 

different number of degrees. In the column for the “move,” 


the whole number, where given, indicates the number of re- 
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volutions, the numerator the number of holes additional, and 
the denominator the number of holes in the index circle to: 
be used. A table is also given stating the angular movement 
of index head for movements of one space in various index 
circles. 


Auburn, N. Y. JOHN PRICE. 


WIRE CUTTER, LATHE CHUCK AND 
PLANER JACK. 
The accompanying cuts show three old but very useful tools. 
Fig. 1 is a wire cutter; the principal dimensions given are 
suitable for a machine to cut off 7-16-inch diameter mild steel. 


4 Pitch Gears 
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Fig.1. Wire Cutter. 
The pinion is shrouded as shown at (1); the cutters or bush- 
ings are, of course, made of tool steel and hardened. We have 


been in the habit of putting washers of tin behind the shoul- 


4A End of Spindle 


Yi 


Collet 


Steel bushing hardened 
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Fig. 2. Lathe Chuck for Screw Machine Collets, 


der at (2) when the cutter became dull and then grinding 
flush, although no doubt this could be improved upon. At 
(3) and (4) are shown pin keys which key the studs from 
turning while assembling. 


1 Fs 
Hardened 
ta ro 
| 
(a 1 | 
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Fig. 3. Planer Jack. 
Fig. 2 is a chuck to fit the engine lathe to permit the use 


of the spring collets for the screw machine. All that is neces- 
sary is the mild steel chuck and a spanner wrench, and to bore. 
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a recess into the spindle of the lathe about 3-16 inch deep - 


so that the part A of the collet will enter freely, but without 
play. I always use, wherever possible, a hardened steel bush- 
ing for the spanner hole. 

Fig. 3 is a pinching down jack for the planer. It is much 
better than the ordinary loose piece and screw stud, especially 
when taking a finishing cut after relieving the strain, as 
there is no danger of the whole thing being thrown out or 
becoming loose by the terrible reversing shocks of some old 
planers. dla, Ab: 

A WAY OF ARRANGING A COUNTERSHAFT 

FOR A LARGE PLANER. 


The accompanying cuts show an ingenious way of arrang- 
ing a countershaft for a large planer. The planer is placed 
in the middle of a large bay in which is a traveling crane. 


FEEO BELTS 


CROSSED BELT 
FORWARD DRIVE 


RN—DRIVE: 


T 
| 
1 
| 
| 
| 
| 
Lo see eee a 
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Fig. 1. The Countershaft in Place. 


There are no timbers or trusses available on which to hang 
the countershaft. As there also is no room on the floor to 
set up the countershaft, it was finally decided to fasten a large 
bracket to the housing of the planer and attach brackets for 
the bearing boxes on this. Fig. 1 shows the way this was done 
and Fig. 2 shows the bracket in detail. Chipping strips are 
provided where the casting fits on the curved surface of the 
frame, and the cut shows the manner in which it was bolted 
on. The motor sets up close to the machine and the drive belt 
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Fig. 2. Detail of Countershaft Bracket. 


passes up to the countershaft on which are located the for- 
ward and return drives and two pulleys for tool feed. Di- 
rectly underneath is a pit in which are the tight and loose 
pulleys for operating the planer bed. The machine has been 
in operation for over a year and works well. The bracket is 
very rigid and is at a sufficient elevation to allow the largest 
piece that can pass through the housing of the planer to pass 


RAILWAY MACHINERY. 


February, 1907. 


under the cross belts which give the vertical and cross feeds. 
The bracket is about 6 feet long and the countershaft sets 
about 16 feet above the floor. EpwAkD BALBACH. 
Dayton, Ohio. : 
USING DECIMAL EQUIVALENTS INSTEAD OF 
COMMON FRACTIONS. 


It seems to be the general impression that it is easier and 
quicker to use the decimal equivalent of a fraction, instead 
of the fraction itself, when engaged in any calculations where 
the quantities occurring have to be multiplied or divided. 
There are very few cases, however, where the calculation 
can be made simpler by this substitution, and the results ob- 
tained are invariably less correct, because all the decimals 
which are necessary to correctly express the value of the 
fraction are as a rule not used, and when multiplying, an 
original error in the decimal equivalent substituted, of only 
one-half or one-quarter of one-thousandth inch, may finally 
amount to so many thousandths as to cause serious errors 
in close work. 

An example which will plainly illustrate this assertion, 
and vindicate the position taken, may be found in the article 
“Jack Makes a Formula’ in the December issue of Ma- 
CHINERY. “Jack” writes his formula with figures substituted 
for the letters 

0.687? + (1.5 — 0.75) 1.5 
R= OOO 
2 (0.687 — 0.375) 
Proceeding he finds 


0.472 +1.125 * 1.597 
R= —_ = 


= == 2.559. 
0.624 0.624 


If instead of using decimal equivalents for the fraction 
originally given in the problem we use the fractions them- 


selves, we would write 
11\ 2 1 3 1 
cn 15—;)15 
16 2. 4) ae 


Lis 8 
a Ee Sa 
169°.8 


Simplifying this expression we find 


7 as RR 
See rd EA eee 
256 8 382 409 
= ——_—__ = __ =-_ = 9566 
5 5 160 
8 


We notice in the first place that “Jack’s’” denominator 0.624 
ought to have been 0.625 or %, and further, the final result 
shows a difference of 0.003 inch, which is enough to spoil 
many a job which may not even be required to be of extreme 
accuracy. This error is all due to the seemingly small origi- 
nal error of writing 0.687 instead of 0.6875. ‘ 

Whenever there are no special reasons for using the deci- 
mal equivalent for a common fraction, the use of the fraction 
itself for calculations will always insure a correct result, be 
sides usually decreasing the number of figures necessary to 
handle. Both draftsmen and, machinists are always very 
eager to substitute the equivalents. If they would accustom 
themselves to using the fractions directly there would be 
fewer cases in the shop of deviation between the figured re- 
sult and the measured. There is no good reason for substitu- 
tion, and probably the only reason that can be advanced is 
that figuring with decimal fractions resembles the figuring 
with whole numbers, and consequently is easier. The actual 
amount of work, however, is usually increased, and accuracy 
is sacrificed for convenience. Jem {Sh 

* * * , 
GRAPHITE SUGGESTED IN PLACE OF CHARCOAL. 

In the January issue of MacHINERY Mr. U. Peters describes 
a method of coating iron with copper. We suggest that inas- 
much as graphite can be powdered more finely than charcoal 
and that it lies closer to the metal, thereby making a much 
better coating, it might prove to be far superior to powdered 
charcoal in the process mentioned by him. 

THE JOSEPH DIXON CRUCIBLE Co. 
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SHOP KINKS. 


A DEPARTMENT OF PRACTICAL IDEAS FOR THE SHOP. 


Contributions of kinks, devices and methods of doing work are 
solicited for this column. Write on one side of the 
paper only and send sketches when necessary. 


DRIVING SCREW EYES. 
The best way of which I know to drive or remove screw 
eyes, screw hooks, or the like, is the ordinary brace, and espe- 
cially one made for the German flat-shanked bits. They drive 


straight and hard. ROBERT GRIMSHAW. 
Hanover, Germany. 


PEEP HOLES FOR ANNEALING FURNACES. 

No annealing furnace should be unprovided with suitably 
placed peep-holes, properly protected with mica; for although 
the eye can by no means determine the temperature of the 
work with sufficient accuracy to be depended upon alone, yet 
a comparative observation can be made and the observer can 
readily tell if some pieces are in danger of being overheated, 
while others on the contrary have not yet got hot enough. 
Where there are peep-holes, and they are properly made use 
of, the amount of unequally heated and cracked pieces will 
be materially diminished. ROBERT GRIMSHAW. 

Hanover, Germany. 


RADIUS TURNING TOOL. 

The cut below shows a simple radius turning tool and 
holder. The side view shows the cutter with a setscrew hold- 
ing same in position, and clamping it to the body. The tool’ 
must be slightly .larger than the circular part of the holder 
so as to give some clearance. The circular end of the body 


adds greatly to the strength of the tool and is also a pre- 
ventative of chattering. In the detail of the cutter the clear- 
ance is shown exagzerated. These cutters may be turned, 
drilled and cut from a tool steel bar while held in a chuck. 
They are then hardened and the cutting surface ground. 
Covington, Ky. FRANK LANG. 


EMERY WHEEL DRESSER. 


The cut below shows a simple emery wheel dresser made 
from an ordinary bent piece of band iron with four or five tool 
steel washers between the ends. A small bolt passes through 
the washers and the band iron holding it together. If the 
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wheels of an ordinary dresser are worn out ordinary tool 

steel washers may be inserted as these will last just as long 

and are a great deal cheaper than the wheels bought especially 

for the purpose. 4 Roy B. DEMMING. 
Geneva, N. Y. 
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TURRET TOOL FOR CUTTING TAPERS IN THE SCREW 
MACHINE, 


The cut herewith shows the way in which I recently ma- 
chined the taper on 250 automobile countershafts. The tool 
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BUSHING UGE 
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ADJUSTING SCREWS 


gave good satisfaction. 
taper desired. 
New York City. 


It can be adjusted to almost any 
C. W. PUTNAM. 


SAFEGUARD FOR INK BOTTLES. 

In the December issue of MACHINERY, Mr. Lachmann writes 
about “A Simple Safeguard for Ink Bottles,” which is all 
right, but could be improved upon without the use of mucilage. 
Taking the cardboard, describe a circle on it about % inch 
larger than the bottle, divide the circle into eight parts, draw 
lines from these points to within 3-16 inch of the center; then 
run your knife through those lines and lift up every other 
piece of paper to the edge of the circle and put an elastic 
band around the pieces just lifted up. This will form a 
wall around your bottle, while the pieces which stay down 
form a good base. Some readers will probably remember 
doing this in their school days. A better safeguard and a 
more substantial one is the one shown in the sketch; we use 
them in our office and find them very useful. Take a block 


“LETTERING PENS 
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of wood about 334,x7 inches and 1% inch thick; have two 
holes bored ir it part way, one at each end, to fit the ink 
bottles; also make a %-inch hole for the quill; this will be 
found very convenient when lettering. Make a cup-shaped 
hole at a convenient place to put tacks into and on one side 
make a groove about % inch wide to lay the lettering pens 
into; this completes our inkstand. It can be made at very 
small cost and gives a neat appearance. PETER PLANTINGA. 
Worcester, Mass. 


INKING ON TRACING CLOTH. 


When using the smooth side of tracing cloth an excellent 
powdered preparation, necessarily applied before inking, is 
tale, which can be had for almost nothing, it being a fine 
sand powder used in core work. An old talcum powder box 
will serve the purpose of a Sifter. CALVIN B. Ross. 

Springfield, O. 
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SHOP RECEIPTS AND FORMULAS. 


A DEPARTMENT FOR USEFUL MIXTURES. 

This page is intended to be used only for the publication of such shop re- 
ceipts as the contributors know from experience to be practicable. Receipts 
are solicited on the condition that the contributors personally know that they 
are reliable. The fact that a receipt is old and supposedly well-known does not 
bar it provided it has not already appeared here. 

296. FILLING FOR BLOW HOLES IN CAST IRON. 

One part red lead, and 1% part litharge. Mix with 

glycerine to consistency desired. E. H. McCuinrTocr. 


West Somerville, Mass. 


297. CLEANING THE POLISHED PARTS OF MACHINERY. 
Stains of every description, such as may result from dried 
oil, etc., may be easily and effectively removed by the appli- 
cation of alcohol. CALVIN B. Ross. 
Springfield, O. 
298. TO PREVENT THE STICKING OF HOT LEAD. 
To prevent molten lead from sticking to the pot or the tools 
heated in it, cover the surface with a mixture of powdered 
charcoal, 1 quart; salt, % pint; yellow prussiate of potash, 1 


gill; and cyanide of potassium a lump the size of a walnut. 
HARDENER. 


299. BLACK VARNISH FOR METALS. 

A good varnish for finishing metals can be made by mix- 
ing 1,000 parts of benzine, 300 parts of pulverized asphalt, and 
6 parts of pure India rubber, to which is added enough lamp 
black to give the desired consistency to the mixture. 

Bridgeport, Conn. H. A. SHERWOOD. 


3800. WATERPROOF CEMENTS. 

To make a good waterproof cement in a thin paste form, 
dissolve 1 ounce powdered resin in 10 ounces strong ammonia 
and add 5 parts gelatine and 1 part solution of acid chromate 
of lime. For waterproof cement in paste form, add to hot 
starch paste one-half its weight of turpentine and a small 
piece of alum. T. E. O’DONNELL. 
Urbana, Ill. 


3801. TO CLEAN BRASS CASTINGS. 

Brass work that has become dirty or corroded in service 
may be cleaned in the following wash: 1-3 part nitric acid, 
2-3 part sulphuric acid, and 4% pound common salt to each 
10 gallons of solution. Dip the castings in the solution for 
half a minute and then rinse in boiling water and dry in pine 
sawdust. E. W. BOweEN. 

Denver, Col. i 

3802. PREPARATION FOR PRODUCING BXTREME 
HARDNESS IN STEEL. 

The steel to be hardened should be immersed in a mixture 
of 4 parts of water, 2 parts of salt, and 1 part of flour. To get 
the steel thoroughly coated it should be slightly heated before 
dipping in the composition. After dipping, it is heated to a 
cherry red and plunged in soft water. This will make the 
steel harder than if simply heated and dipped in water. 

ish keh 


803. TO PRODUCE A GRAY COLOR ON BRASS. 

First clean off with alcohol, polish the surface to an even 
finish, making sure that grease or finger marks are removed. 
Then immerse in a solution of one ounce of arsenic chloride 
to one pint of water until the desired color is obtained. Wash 
in clean, warm water, dry in boxwood sawdust, warm, lacquer 
with a thin pale solution of bleached shellac in methyl alco- 
hol, using a broad camel’s hair brush. 

Middletown, N. Y. Donatp A. HAMPSON. 


3804. NON-FLAKING WHITEWASH. 

To prepare whitewash for fences, buildings, shop interiors, 
etc., that will not flake and fall off, mix 1 quart fine Portland 
cement with about 8 gallons whitewash. The cement binds 
the whitewash to the wood and makes a permanent covering 
which is unaffected by weather conditions. The small quan- 
tity, of cement used and the constant stirring necessary to 
keep the whitewash in good condition for applying, prevents 
the cement hardening in lumps at the bottom of the pail, as 
might be expected. M. E. CANEK. 
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305. BELT DRESSING. 

The belt dressing recently recommended in MACHINERY—a 
mixture of 95 per cent of resin and 5 per cent of machine oil— 
is the second best compound of which I know for ruining 
either a rubber or a leather belt. (The first best is printers’ 
ink.) Hither of these will make a leather belt glazed and 
stiff, and will flake off the outer layer of any ordinary rubber 
ply belt. There is nothing better for leather belts than crude 
castor oil, applied hot. Nothing should be allowed to touch 
a rubber belt but hot soapsuds, or warm dilute potash or soda 
lye. ROBERT GRIMSHAW. 

Hanover, Germany. 


306. MIXING PLASTER-OF-PARIS. 

Almost every one has to mix up gypsum or plaster-of-paris. 
once in a while, but few know how to do it so as to make a 
smooth cream, or thin dough, without lumps. The trick is not 
to pour the water on the plaster, but to turn the latter gradu- 
ally into the water, spreading it about in shaking it in, and to 
avoid stirring until all the plaster has been added. The 
proper quantity cf gypsum is usually enough to peep out over 
the surface of the water over the greater part of the area; 
that is, about equal volumes of each ingredient. The addition 
of glue-water to the mixture retards setting. 

Hanover, Germany. ROBERT GRIMSHAW. 


307. COMPOSITION OF SPIRIT VARNISH. 
The table below gives the composition in ounces of eight 
different kinds of varnish: 


Sandaracy) wae eee eee eee 2 8 — 4 2—- 1 bit 
Besty shieliaiewrrnm: reine ate 1 — 5 2 peered 5 4 
Mastich ic. seit carck Pee %H—- — 1—— 2 A Bly 
Ben ZO oa cise coe tenss cetera —- — — 1it-—— 1 i121 
Powdered eclass face enter 1— — 4 5 —- — — 
Venicemturpentine cee 1 2,1 92) 25 
Blemi poRss ae ee ec eee yu —- — — 1%4—- — — 
AlCONO] Soaite sche ee eee te 6 82 32° °325 24° 32eoceam 


Varnish can be “paled” by adding 2 drachms of oxalic acid 
per pint of varnish; it can be colored red with dragons blood, 
brown with logwood or madder, and yellow with aloes or 
gamboge, each dissolved in spirits and strained. 

Birmingham, England. W. R. Bowers. 


308. IMPROVED SOLDERING ACID. 

A very satisfactory soldering acid may be made by the use 
of the ordinary soldering acid for the base and introducing a 
certain proportion of chloride of tin and sal-ammoniac. This 
gives an acid which is far superior to the old form. To make 
one gallon of this soldering fluid, take three quarts of com- 
mon muriatic acid and dissolve as much zine as possible in it. 
This, as is well known, is the common form of acid used in 
soldering. Next dissolve 6 ounces of sal-ammoniac in a pint 
of warm water. In another pint dissolve 4 ounces of chloride 
of tin. The three solutions should then be mixed together. 
After mixing, the solution may appear cloudy, and can be 
cleared up by a few drops of muriatic acid, care being taken 
not to add too much. The acid is used in the same manner 
as any ordinary soldering fluid. It will be found that it will 
not spatter when the hot iron is applied, and also that a 
cheaper grade of solder may be used with it, if necessary. 

Urbana, Ill. T. E. O’DONNELL. 


309. WATERPROOFING BLUEPRINTS. 

To prevent the annoyance occasioned by having blueprints 
discolored by rain, drippings of mines or other similar ex- 
posures, a very simple method of waterproofing them may be 
effected as follows. The waterproofing medium is refined 
paraffine. To apply, immerse in the melted paraffine, until 


saturated, a number of pieces of an absorbent cloth at least a 


foot square. When withdrawn and allowed to drain for a few 
moments they are ready for use. Lay one of the saturated 
sheets on a Smooth surface, place the dry print on top of it, 
and then lay a second sheet of the saturated cloth over it. 
Iron the top cloth with a moderately hot flat iron. The paper 
immediately absorbs the paraffine until saturated, becomes 
translucent and highly waterproofed, owing to the smooth 
glossy surface, which is the result of the ironing. The lines 
of the print will be intensified, and the paper left perfectly 
smooth and easy to handle. T. E. O'DONNELL. 
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HOW AND WHY. 


A DEPARTMENT INTENDED TO CONTAIN CORRECT AN-~ 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST. 


Give all details and name and address. The latter are for our 
own convenience and will not be published. 
The concluding part of the answer to the first question in 
How and Why, January issue, should be corrected to read 
as follows: 


% Y% X 0.707 
Tan a,——Xcos 45 degrees = 
12 


= 0.00736, the 
12 

tangent of the required angle or 25 minutes. The result given 
(25 minutes) was correct but the omission of multiplication 
by 0.707 made it apparently wrong. 


M. F. P.—What is meant by the “saturation point’? For 
example, some shop receipts say dissolve zinc in muriatic 
acid to saturation in order to make tinner’s acid. 


A.—A saturated solution is one that has absorbed all of a 
solid substance that it can carry in suspension. For example, 
cold water will dissolve a certain quantity of salt and when 
it has absorbed all that it can carry in suspension it has 
reached the saturation point; when the water is hot a larger 
quantity of salt would be dissolved so that we say the satura- 
tion point of hot water is higher than that of cold water. In 
making tinner’s acid we simply put in a greater amount of 
zinc into the muriatic acid than the acid can dissolve, and 
thus assure the fact that we have a saturated solution; that 
is, one which carries all the muriate of zinc that it can hold 
in suspension. 


Rusticus— Will you kindly give me some rule or formula 
for dividing a trapezoid, by drawing lines parallel to the base, 
into three figures of equal area? 


A.—This problem is best approached by deriving a general 
formula for cutting off, by drawing a line parallel with the 
base, an area equal to a given percentage of the whole area. 
Such a formula can be obtained as follows: 

Let A, B and C be the dimensions shown in the diagram; 
let p be the decimal expressing the proportion of the whole 
diagram it is desired to cut off by a horizontal line parallel 
with the base, this percentage to be represented by the area 
below the line. L is the iength and A the distance from the 
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Trapezoid to be Divided. 


base of a line drawn to meet the given conditions. From an 
inspection of the figures we get the equation: 
HH pC 
ee eA): Ga) 
2 


This simply expresses the condition that the area below the 
line is p per cent of the total area of the figure, these areas 
being obtained by multiplying the sum of the upper and lower 
bases by half the altitude, according to the usual fashion. In- 
specting the diagram again, we may form the second equation: 
(B—L):(B—A)=H:0, (2) 

which expresses a condition so obvious that it need not be 
explained. Solving this second equation for L, we obtain the 
following: 

Jee 

= B—— (B—A). (3) 
C 


Multiplying by 2 both sides of Equation 1 and inserting the 
value of L obtained in Equation 3, we have as a result: 


I? 
2BH—— (B—A)=—pC(B+A). 


Pa 


(4) 


« 
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This equation rearranged and solved for H gives us 


ao [B—\/ B?— p (B?’— A?)]._ (5) 
B—A 

Having derived this formula, its use in the problem pro- 
posed by our correspondent is simple. If two lines are drawn 
parallel to the base dividing the trapezoid into three figures 
having equal areas, the lower line will include between itself 
and the base an area equal to 1/3 of the total area of the 
figure, while the second line will include between itself and 
the base an area equal to 2/3 of the whole area. Solving 
the formula of Equation 5 for p=1/3 and p=2/3 in 
turn, we get two values for H' which give the heights at which 
the first and second lines respectively are to be drawn. 

It will be understood that the trapezoid need not necessarily 
have one of the sides perpendicular to the base, as shown in 
the cut. The formula may be used for any quadrilateral hav- 
ing two parallel sides A and B, when C is the perpendicular 
distance between them. 


Jeweler.—I would appreciate some information that would 
enable me to make laps for finishing jeweler’s rolls which will 
remain true. My present practice of charging laps produces 
uneven charging and the laps soon wear out of round, thus 
making the rolls uneven in finish. These rolls have to be 
very exact and smooth, as they are used for rolling gold-filled 
stock which cannot be finished afterward except by buffing. 


Answered by Frank E. Shailor, Great Barrington, Mass. 
A.—It is impossible to charge any lap so that it will remain 
evenly charged if the lap is used in such a manner that will 
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Fig.1. Lap and Lap Holder. 


cause it to become out of round. Judging from the corre- 
spondent’s inquiry, I infer that the lap is held against the 
roll and is not moved back and forth. This will cause it to 
“strip,” and, of course, the lap then transfers its uneven sur- 
face to the roll. When the jeweler’s rolls are ground prepara- 
tory to lapping, they are relatively speaking, quite uneven and 
rough; therefore, if a lap is unevenly charged and is perfectly 
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Fig. 2, Wooden Clamp used as Lap Holder. 


round the high spots on the roll will soon wear minute ridges 
in the lap, provided that the lap is held in one position and 
dependence placed on the lap to true the roll. I would suggest 
the following methed and will add that it is the best known 
method among fine toolmakers: 

The rolls must be ground true and straight with their axes. 


342 


Particular attention must be paid to making the rolls straight 
before commencing to lap. The roll is gripped in a lathe 
chuck by its shaft and a lap of cast iron, copper or brass, such 
as shown in the accompanying cut, should be employed. The 
lap is smoothly bored or reamed to the same size as the roll 
to be finished, and slotted and held as in Fig. 1. The screws 
AA are provided for adjustment to compensate for wear. A 
wooden clamp, Fig. 2, may be employed instead of the ring 
lap-holder. Flour emery that has been sifted through a thick 
cloth bag and mixed with lard oil to a consistency of a thin 
paste makes an excellent abrasive for lapping. The roll is 
revolved and smeared with the emery paste and speeded as 
fast as it can run without causing the emery to fiy off the 
roll. The lap should now be moved back and forth on the roll 
and kept constantly in motion, for if allowed to dwell an 
instant in one place it will produce ridges in the roll. The 
reason for this is that the emery varies slightly in size and 
cutting power. While it is possible to charge a lap fairly 
true, one cannot depend upon even cutting, therefore it is 
absolutely necessary that the lap be kept constantly in motion 
and frequently adjusted to prevent it wearing larger than 
the roll. The cause of a lap wearing out of round is due to 
lack of care in not keeping it adjusted snugly to the roll. 
The lap must fit the roll snugly all the time while lapping. 
Another essential point to be heeded is that the lap must be 
kept well moistened, especially if diamond dust is used. Dia- 
mond dust, while more expensive than emery, cuts much 
faster, but if the lap is run dry for an instant the small 
particles of diamond that are merely forced into the lap are 
called upon to extend more pressure than they are capable 
of withstanding. The consequence is that a piece of diamond 
will break away and back against the next particle, and so 
on, and in an instant the lap is “stripped.” Kerosene is an 
excellent lubricant for diamond dust lapping. Another essen- 
tial point that must be heeded is that the ends or corners of 
the roll will round slightly, the same being the case when 
lapping out a hole; the hole will become “bell muzzled.” The 
best way to overcome this difficulty on the roll is to make the 
lapping ring or roll travel further than the required length, 
and then grind to the proper length after lapping. The width 
of the lap should be at least one-third the length of the piece 
to be lapped. Rolls that have become rust eaten must be 
ground true before they can be lapped, for the abrasive will 
lodge in the rust spots and will quickly cut ridgeS in the 
lap. Rolls that have become hollow from long usage can be 
trued with a lap, but it requires much skill both in handling 
the lap and in the use of micrometers, by which the straight- 
ness of the rol] is determined. The point to be fully under- 
stood is that for very accurate work one can never depend 
on the truth of a lap, for no matter how evenly charged it is, 
it will have keener cutting points in one place than another, 
hence the necessity of keeping it constantly in motion so as to 
distribute the cutting action evenly over the whole surface 


of the roll. 
* * * 


SENSITIVE MICROMETER ATTACHMENT. 

When testing the diameters of pieces that are handled in 
great quantities and are all supposed to be within certain 
close limits of a standard dimension, the ordinary micrometer 
presents the difficulty of having to be moved for each piece, 
and small variations in diameters have to be carefully read 
off from the graduations on the barrel. Not only does this 
take a comparatively long time but it also easily happens 
that the differences from the standard diameter are not care- 
fully noted and pieces are liable to pass inspection that would 
not pass if a convenient arrangement for reading off the dif- 
ferences were at hand. The accompanying cut shows a regu- 

lar Brown & Sharpe micrometer fitted with a sensitive ar- 
rangement for testing and inspecting the diameters of pieces 
which must be within certain close limits of variation. The 
addition to the ordinary micrometer is all at the anvil end 
of the instrument. The anvil itself is loose and consists of a 
plunger B, held in place by a small pin A. The pin has free- 
dom to move in a slot in the micrometer body, as shown in 
the enlarged view in the cut. A spring C holds the plunger 
B up against the work to be measured and a screw D is pro- 
vided for obtaining the proper tension in the spring. The 
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screw and the spring are contained in an extension # screwed 
and dowelled to the body of the micrometer. A pointer or 
indicator is provided which is pivoted at # and has one ex- 
tensional arm resting against the pin A, which is pointed in 
order to secure a line contact. At the end of the indicator 


-a small scale is graduated with the zero mark in the center, 


and as the indicator swings to one side or the other the 
variations in the size of the piece measured are easily de- 
termined. A small spring G@ is provided for holding the 
pointer up against the pin A. The case H simply serves the 
purpose of protecting the spring mentioned. As the plunger B 
takes up more space than the regular anvil the readings of 
the micrometer cannot be direct. The plunger B can be made 
of such dimensions, however, that 0.100 inch deducted 
from the barrel and thimble reading will give the actual 
dimension. Such a deduction is easily done in all cases. In 


Sensitive Micrometer Attachment. 


other words, the reading of the micrometer should be 0.100 
when the face of the measuring screw is in contact with the 
face of the plunger; the 0.100 inch mark is thus the zero of 
this measuring tool. 

When wanting to measure a number of pieces, a standard 
size piece or gage is placed between the plunger B and the. 
face Z of the micrometer screw and the instrument is ad- 
justed until the indicator points eactly to zero on the small 
scale provided on the body of the micrometer. After this 
the micrometer is locked and the pieces to be measured are 
pushed one after another between the face Z and the plunger 
B, the indications of the pointer M being meanwhile observed. 
Whenever the pointer shows too great a difference the piece 
of course does not pass inspection. All deviations are easily 
detected, and any person of ordinary common sense can be 
employed for inspecting the work. 

* * * 


One of the very necessary little things in the make-up of a 
publication is the “filler.”” What is a filler? Simply an idea 
or bit of information expressed in a number of lines that 
just happens to fill the yawning gap between the end of 
some article and the foot of the page. In fact probably this 
will be used as one. The make-up editor treasures his fillers. 
arranging and re-arranging the make-up—whisper it softly— 
to suit the fillers, oftentimes. In time of stress he is some- 
times known to use the shears on a contemporary and lift 
bodily some item that happens to fill an aching void. Who 
can blame him if, in his hurry, he sometimes forgets to 
acknowledge the source of his salvation? But it is neverthe- 
less amusing and sometimes the least bit irritating to see an 
item, on which we have spent our valuable time “writing and 
rewriting, polishing and repolishing,’ going the rounds of the 
press, a lone orphan, the sport of fortune and anything else 
pitiable that the reader can think of. But to get down to 
what we started out to say: In the October, 1905, issue a 
note was published in Macuinery on the relative strength of 
grindstones when wet and dry, being an abstract of a report 
published on investigations made in the Sheffield district, 
England. The item has since floated around through many 
of the trade papers, and the last seen of it was in the Journal 
of the Franklin Institute, credited to the Iron Age! So, at 
last, this poor lone note has found place and position—em- 
balmed as it were with the odor of respectability. It is well! 


February, 1907. 
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MACHINERY AND TOOLS. 


A MONTHLY RECORD OF NEW APPLIANCES FOR THE SHOP. 


A GEAR-DRIVEN UNIVERSAL MILLER. 

In the December, 1905, issue of Macuinrery we illustrated 
and described a gear-driven Milwaukee plain milling machine. 
The builders of this machine, the Kearney & Trecker Co., 
Milwaukee, Wis., have now re-designed their universal ma- 
’ chines along the same lines, and they propose to give up the 
building of the cone-driven style entirely, having evidently 
the courage of their convictions as to the superiority of the 
single pulley and gear-driven type. Besides this matter of 
drive, and the general stiffness and weight of the machine, 
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Fig.1. Milwaukee Gear-driven Universal Milling Machine. 


there are other details of design which show that the build- 
ers believe there is a demand for a machine fitted with the 
best of conveniences for effective service, even when these 
“conveniences add considerably to the expense of building the 
machine. For instance, elaborate provision is made for lubri- 
cating the gears and journals of the spindle driving and feed 
mechanism. Near the base of the machine in Fig. 2 will be 
seen a funnel and a drain cup leading to a reservoir for lubri- 
cating oil. A circulating pump connected to the driving shaft, 
and running even when the spindle is motionless, carries the 
‘oil from this reservoir to every point where it is needed for 
the mechanism within the column. The oil used in this way 
returns by gravity to the reservoir, and is again pumped back. 
From time to time a sample of the oil may be drawn off 
through the valve, and its condition noted. If it is dark with 
considerable dirt and mineral in suspension, it should be fil- 
tered, after which it is again ready for use. Besides this pro- 
vision for circulating the lubricating oil, a second reservoir 
is provided for cutting oil. A tank for this is reached through 
the door in the side of the column shown in Fig. 1. A second 
pump takes the liquid from this tank, forces it through the 
pipes and flexible tubing over the spindle onto the revolving 
cutters. A carefully arranged series of screens, drains, and 
cored passages leads the oil from the table through telescopic 
tubing from the saddle to the base of the column, as shown in 
Fig. 2, and back to the reservoir again. This pump is not an 
attachment furnished at an extra cost, but is invariably in- 
cluded in the equipment. A universal miller, engaged in the 
work for which it is best suited, is working on machine or 
tool steel the greater part of the time, and on this work a 
good lubricant should always be used. The arrangements 
provided are fitted to use this lubricant in the most effective 
way. The makers advise that the best grade of lard oil be 
employed, as this, in the long run, has proven to be the 
cheapest and most satisfactory. 


Aside from the universal features of the machine, the gen- 
eral design is similar to that of the plain miller previously 
described. In Fig. 1 a- vertical lever may be seen, pivoted in 
the column and showing just back of the tailstock spindle on 
the work table. This lever is used for starting and stopping 
the machine independently of a countershaft. As usually 
arranged, the driving pulley is belted directly from the line- 
shaft. This makes it possible to get a new machine into op- 
eration very quickly, and does away with the troublesome fea- 
tures of friction pulleys and elaborate overhead works. When 
a motor drive is wanted, it is substituted in place of the pul- 
ley bracket, and the resulting combination has a very pleas- 
ing and harmonious appearance. The 18 speed changes are 
obtained entirely by gearing. The two cranks seen at the 
side of the column, back of the starting and stopping lever, 
provide for this. The upper one has three positions, and the 
lower one has six. This combination gives the 18 spindle 
speeds, with a range of from 15 to 354 revolutions per min- 
ute in increments of 20 per cent. While it is entirely possible 
to change the speed with the machine running, it is not con- 
sidered feasible or necessary, as the frequency with which 
changes of speed are required in milling machines is 
much less than in lathes, for instance, used in turning dif- 
ferent diameters. A miller set up for a job uses the same 
sized cutter, which is not changed until the machine is set up 
for another job; besides the starting lever is easy to reach 
at any time when it may be desired to stop the machine. An 
index plate is provided showing the speeds obtainable. A 
hand wheel at the rear of the column just under the spindle 


Fig. 2. Right-hand Side of Universal Miller, showing Oiling Arrange- 
ment and Spiral Head. 
is partially shown in both cuts. This is used to turn the 
spindle by hand through small angular movements when this 
is necessary. The spindle is provided with a hardened collar 
for driving the cutter arbor, and with a draw-in bar to hold 
the arbor in place and force it out again. 

The feed change levers, which may be seen at the rear of 
the machine in Fig. 2, operate a mechanism similar to that 
used in changing the spindle speeds. Ten changes are available, 
giving feeds of from 0.55 to 16.0 inch per minute, the feed per 
minute in all cases being independent of the spindle speed. 
In combination with the changes of spindle speed on this size 
machine, from 0.001 to 1.066 inch feed per revolution of spin- 
dle is obtainable. Automatic vertical and longitudinal feeds 
are regularly supplied on all the machines whether ordered or 
not, and positive automatic stops are provided at the limits of 
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the movement of all feeds to prevent accident. Adjustable 
stops are also supplied to trip the feed at any point desired. 
The fixed stops are immovable so that the operator cannot ac- 
cidentally hit them. The arrangement of the feed controlling 
levers makes it impossible to engage two feeds at the same 
time. 

The table is made to swivel in the manner common to all 
universal milling machines, but modified in such a way as not 
to interfere with the return of the lard oil or other lubricant 
from the table to the reservoir in the closet of the machine. 
Ball bearings are provided to take the thrust of cross table 
and elevating screws. The three-jaw universal milling ma- 
chine chuck used with the spiral head has reversible jaws. 
This is a departure from the usual practice, but it is thought 
to be justified, as the old fashioned milling machine chuck 
only permits the holding of work of comparatively small dia- 
meters, whereas it is often convenient to hold pieces of widely 
varying character in the chuck. Many of the features found 
useful in the cone pulley millers have been incorporated in 
the design of the new machines. For example, the extended 
knee slide of the column was carried above the spindle bear- 
ing primarily to furnish a convenient place for clamping the 
vertical spindle and other attachments, and incidentally to add 
to the stiffness of the spindle bearing. This last advantage is 
not so apparent in the new machines, as it will be seen that 
the box form of frame, without an opening for the cone 
pulley, leaves nothing further to be desired in the matter of 
stiffness of the column itself. 

The cuts show the No. 1 B, the smallest of three sizes, all 
of which are uniform in design. 


A PNEUMATIC DRILL FOR CLOSE QUARTERS. 

The Independent Pneumatic Tool Co., of Chicago and New 
York, have recently perfected a machine designed as their 
“Thor” No. 8 close quarter piston air drill which, as may be 
seen in the accompanying cuts, is especially suited for drilling 
in close quarters and in corners where the ordinary drill can 
not be used. The device is capable of drilling holes up to 2% 
inches in diameter in any ordinary metal. It has no delicate 


Pneumatic Drill for Close Quarters. 


mechanism and is very easily handled and operated. The 
principal dimensions are shown on the cut, and its compact- 
ness will at once be appreciated. The makers state that they 
will send this drill on approval to any one desiring to make a 
test of it. 


THE MURCHEY DOUBLE-HEAD NIPPLE AND PIPE 
THREADING MACHINE. 

The Murchey Machine & Tool Co., corner 4th and Porter 
Streets, Detroit, Mich., in the design of their double head pipe 
threading ‘machine, have provided sufficient power to thread 
two 4-inch pipes simultaneously. The cut shows a motor- 
driven machine, but it can be arranged to be belt-driven if 
desired. The die heads of the machine have steel bodies and 
are of an entirely new design. There are six chasers in each, 
rigidly held in radial slots by a face ring. The head is in two 
parts and opens automatically, by the action of the. reamer 
coming in contact with the end of the pipe when the thread 
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has reached its proper length. The processes of reaming and 
threading are performed in this machine at the same opera- 
tion, and by making the opening of the dies depend on the 
contact of the reamer with the work, perfectly reamed pipes 
and uniform lengths of threads can be obtained regardless of 
the position of the pipe in the vise. There is a separate ream- 
er furnished for every size pipe within the range of the ma- 
chine. The unusual bearing surfaces of the vise jaws adapt 
the machine especially to the threading of very short nipples. 
Another important fmprovement is the lead screw attach- 
ment furnished as part of the machine. With this arrange- j 


ment, instead of starting the cut by hand, the operator simply 
clasps the pipe in the vise jaws and throws in the lead screw, 
no further attention being required. The same thing is done 


Murchey Double-head Nipple and Pipe Threading Machine. 


for the other head of the machine. The first thread has mean- 
while reached its proper length, the end has been reamed, the © 
dies have opened automatically, and the lead screw has been 
released. The mechanism, for effecting the simultaneous re- 
lease of the lead screw and opening of the die head is ex- 
tremely simple, though positive and effective, no special care’ 
being required in adjusting it. Great care has been taken to 
make every detail of the machine as nearly fool-proof as pos- 
sible. ; 

The cone pulley has three steps with diameters from 12 to 
16 inches for a 3%+inch belt. With one change by gearing, 
this gives six different speeds; with the back gears thrown in 
for heavy work the gear ratio is 25 to 1. The motor shown 
attached to the machine is of 314 horsepower and is furnished 
by the Triumph Electric Co. of Cincinnati. The makers of 
this machine claim that it will easily produce 700 four-inch 
threads in ten hours. 


THE BRIDGEPORT MOTOR-DRIVEN KNIFE GRINDER. 


Among the improvements introduced by the Bridgeport 
Safety Emery Wheel Co., Inc., Bridgeport, Conn., in the knife 
grinder shown herewith, are, the use of a motor-driven wheel, 
an improved method of knife support and feed works, and 
carefully arranged provisions for supplying the wheel with 
water and returning it to the tank after use. 

The knife which is being ground is clamped to a hollow, 
square knife bar or support of great strength and stiffness. 
The bolts which hold the knife to this bar pass -entirely 
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through it, and so are easily inserted and removed. This work 
support is pivoted at the ends to the two sliding bearings, 
thus furnishing a means for grinding the edge to any 
angle desired, the adjustment for this being obtained by a 
worm and wheel arrangement operated by the hand wheel 
A graduated index shows 
The sliding bearings in which the work 


shown at the left of the work table. 
the angle obtained. 


A Motor-driven Knife Grinder. 


support is pivoted are moved forward simultaneously by feed 
screws geared to move together, under the influence of the 
longitudinal shaft shown at the front of the table. Provision 
is made for clamping the work in approximately the correct 
position, and adjusting it afterward so that the wheel will 
grind the same amount from each end. This is done by 
slipping one of the bevel gears onthe horizontal feed shaft 
out of mesh with its mating gear, when one bearing may be 
adjusted out and in by the feed crank while the other remains 
stationary. 

An automatic traverse is given to the table, its motion being 
determined by the adjustable dogs shown, which act in the 
Same way that the stops on a planer table do. The work is 
fed in automatically at the end of a stroke by the action of a 
double wedge, adjustably mounted on the round bar support 
shown at the right hand end of the bed. This acts on a 
swinging lever pivoted by the feed shaft, operating a ratchet 
wheel attached to it. The feed thus obtained may be ad- 
justed to give the work as fine an advance as 0.001 inch for 
each traverse of the carriage. The carriage drive is strongly 
back geared and all the gears are cut from the solid. The 
carriage runs on a wide flat track with the outer edges gibbed 
under the bed to hold it securely in alignment, and is pro- 
vided with side adjustment for wear in that direction. It is 
thus impossible to force the carriage off the ways if the wheel 
is forced against the work. The carriage is so constructed as 
to cover the sliding surface of the bed while in action. 

The emery wheel is set on a back extension of the bed of 
the machine in a mounting so arranged that when the wheel 
is partially worn out it may be set forward to use the remain- 
der. This extension on which the wheel is mounted is util- 
ized also for a water compartment. A patented air pump 
mechanism forces the water from the lower tank into the up- 
per compartment under the wheel. Suitable guards and pans 
catch the drip from the knife bar and carriage, and conduct 
it back to the reservoir. This use of water prevents the glaz- 
ing and heating of any portion, and obviates the danger to the 
Wearing surfaces of the machine from emery dust flying about 
loosely in the air. This tool, known as the improved medium 
weight knife grinder, is made in four sizes for traverse of 32, 
42, 52, and 62 inches, either belt- or motor-driven. The emery 
wheel shown is 26 inches in diameter by 11% inch wide. 
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THE FEDERAL BLUEPRINTING MACHINE. 

The Keuffel & Esser Co., 127 Fulton Street, New York, an- 
nounce their purchase of the patent rights to the Federal 
blueprinting machine. Among the points of superiority 
claimed for this device over other machines of the same kind 
are: The effective use of the intense light furnished, thus 
making continuous printing possible at nearly as high rate 

of speed as possible with the most favor- 
able sunlight; the continuous action 
which obviates loss of time in preparing 
the apparatus for each separate expos- 
ure; the absence of glass or other fragile 
material in the machine; and the extreme 
ease of manipulation, no handling of 
heavy parts being required. The device 
consists essentially of a large drum 
mounted in roller bearings, an apron of 
transparent material for getting smooth 
contact between the drawing and the 
blueprinting paper, a reflector containing 
electric lamps, a small electric motor, a 
speed controlling device, and an arrange- 
ment for regulating the tension upon the 
apron. The fact that the work is fed and 
discharged on the same side of the ma- 
\ chine saves a great deal of time, and a 
further advantage is that the operator is 
able at all times to examine the prints 
coming from the exposing chamber and 
to vary the speed of travel as may be re- 
quired. The device is made in three sizes 
for prints up to 30, 42, or 54 inches wide, 
and is equipped with respectively 4, 6, 
or 8 lamps. The height of the machine 
from the floor to the top of the lamps is 
4 feet 10 inches. Its depth is 4 feet 6 inches, and the width 
of the three sizes is respectively 4, 6, and 10 feet. 


A DIMINUTIVE ELECTRIC DRILL.. 

The tool shown below, manufactured by the United States 
Electrical Tool Co., of Cincinnati, Ohio, is exceedingly compact 
and light considering the work it has to do. The prime neces- 
sity in the construction of portable electric tools of all kinds 
is to reduce the weight as much as possible, at the same time 
keeping the power sufficient for the rated capacity, or in other 
words, the tool must not be over-rated. The tool shown is a 
3/16-inch drill weighing 6 pounds. It is capable of drilling 


A Small Drill, built by the United States Electrical Tool Co. 


holes of up to the size mentioned in wood, iron or steel and 
the motor will easily develop 1%, horsepower. It is espe- 
cially suited for such work as drilling holes for oil, name- 
plate screws, etc., in the machine shop. Extra handles of 
various patterns are supplied when necessary, making the 
tool a useful one for many different operations. 


A HEAVY TOLEDO STAMPING PRESS. 

The modern tendency toward increase in the range of work 
required of stamping presses, and other machinery of the 
same type, is well illustrated by the line cuts of the work 
shown in Fig. 2, and the halftone of the massive machine 
used in producing them, as shown in Fig. 1. While with hy- 
draulic presses and rel hot stock to work on, the operations 
indicated would be common everyday affairs, when it comes to: 
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the question of performing them on cold stock in belt-driven 
machines, the task is one of unusual magnitude. The build- 
ers, the Toledo Machine & Tool Co., Toledo, Ohio, believe this 
press to be the largest and most powerful one of the kind in 
operation in this country. 

The first stamping, of %4-inch steel plate, is made from a 
20-inch blank. This piece is formed and the center opening 
cut out and flanged in two operations. The second sample is 
made of plate % inch thick. The center opening was cut and 


Fig. 1. Stamping Press of Unusual Size. 


flanged in three operations, the flange being about 2 inches 
high. This work was performed on the special press shown, 
designed and built for the Crosby Company of Buffalo, who 
make a specialty of producing stampings of this character for 
a wide range of work. 

Some idea of the size of the machine may be obtained from 
the following measurements. The frame, which is of cast iron 
and made in one piece, weighs 42,800 pounds and has a ¢a- 
pacity of resisting a pressure of 1,200 tons. The distance 


ai 


BLANK SIZE 20 
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Fig. 2. Samples of Work, Stamped Cold in the Machine shown above. 
from the bed to the slide, with stroke and adjustment up, is 
31 inches. The diameter of the crankshaft at the crank bear- 
ing is 13 inches, and the stroke is 14 inches. The gearing is 
in the ratio of 40 to 1, and the main gear is 14 inches face by 
92 inches in diameter, and weighs 9,000 pounds. The 60-inch 
flywheel weighs 2,400 pounds. The total height of the ma- 
chine to the top of the large gear is 14 feet 8 inches, and the 
total weight is 100,000 pounds. 
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CHASING ATTACHMENT FOR THE FLAT TURRET LATHE. 

In determining what work should be done in the engine 
lathe and what in the turret lathe, there has always been one 
field in which the older machine has still kept the advantage. 
When short threads of large diameters are called for, where 
accuracy, both of size and alignment, is required, the neces- 
sary operations are performed on the engine lathe, with the 
usual change gear and lead screw apparatus. Various de- 
vices have been tried on the screw machine to compete with 
this process. The lead screw has been applied, as on the en- 
gine lathe, and the Fox chasing attachment has also been 
used to good advantage in many classes of work. The en- 
gine lathe scheme, however, employs a long screw which 
wears in-one spot in the average run of work, and there are 
besides many joints, both sliding and rotary, between the 
spindle and the tool, and the lost motion in these joints. re- 
sults in a large thread at both ends of the screw. The Fox 
chasing apparatus is much more simple and effective in its 
operation for this work, and is much quicker in action as. 
well, although its use is restricted to short threads. The weak- 
ness of the device, however, has confined its use almost wholly 
to the softer metals. The Jones & Lamson Machine Co., of 
Springfield, Vt., who make the attachment we are about to 
describe, applied the Fox chaser in the ’80’s and later in the 
90’s to their machines, but do not consider the arrangement 
stiff enough to control the tool properly. 

The device illustrated in Figs.'1 to 4 is designed to obviate 
the difficulties of both the older arrangements. It may be 
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Fig. 1. Construction of the Mechanism of Chasing Attachment. 


readily applied to any form of lathe, although at the present 
writing it is the intention of the builders to restrict its use to — 
the Hartness flat turret lathe. Referring to the halftone, Fig. 
2, and the line cut, Fig. 1, it will be seen that a horizontal — 
shaft, A, connected by the spiral gearing shown to the spindle — 
of the machine, drives the vertical shaft B of the device 
through the bevel gearing in case 0. This vertical shaft car- 
ries a spiral gear at D and a spur gear at H. The spur gear 
is driven by the frictional pressure of two collars, maintained 
by the spring indicated by the dotted lines. The spiral gear 
D drives a mating gear F, keyed to the lead screw G, which 
thus revolves constantly in one direction. This lead screw 
is mounted in a holder H fastened to the flat turret; within 
this holder is the tool bar J which is keyed to prevent turn- 
ing, but is free to move forward and back. The tool bar car- 
ries throughout its length a rod K which may be rocked by — 
handle LZ. In the position shown for this handle, plug WM, 
which serves as a nut for the lead screw, is raised into con- 
tact with it; and the tool N, which is dove-tailed to the face 
of the bar J, is moved forward into cutting position. If now 
handle LZ is raised, a flat on shaft K allows nut M to drop 
out of engagement with the lead screw; eccentric pin O, en- 
gaging a slot in tool N, withdraws it from the work,and the 
friction driven gear #, meshing with rack teeth on the further 
side of tool bar J, causes it to be rapidly withdrawn. 

The alternate raising and lowering of handle L, required 
for the operation of the attachment, may be performed auto- — 
matically by the device itself. Two plugs, P and Q, are pro- 


February, 1907. 


vided; if P is depressed, handle L will be lowered, while 
if Q is depressed, handle L will be raised again. Stop col- 


lars R and S, on an extension of the lead screw, limit the 
travel of the tool and the length of the thread which may 
be cut. 


With the parts in the position shown, with the tool 


Fig. 2. Chasing Attachment for the Flat Turret Lathe, 


advancing slowly forward on the cutting stroke under the ac- 
tion of lead screw G and nut M, the action continues until 
tappet Q approaches revolving collar R, when pin 7’, mount- 
ed in this collar strikes the top of Q, knocking it down, rais- 
ing handle Z and thus withdrawing tool N from the work, 
and nut M from engagement with the 
screw, by mechanism previously described. 
Friction-driven gear H is then able to 
withdraw the tool bar J, which action 
persists until tappet P strikes stop collar 
8, thus limiting the backward movement. 
Here the bar remains for a fraction of an 
instant until pin U in this collar strikes 
the top of tappet P, lowering handle L, 
moving the tool outward and throwing 
nut M into engagement with screw G, 
whereupon the cutting action again com- 
mences. 

It will thus be seen that the cutting edge 
is advanced at the proper rate of speed 
for threading, withdrawn after the proper 
length of stroke has been taken, returned 
to its first position, again advanced to cutting depth, fed for- 
ward, and so on without attention on the part of the operator 
as long as the device is in use. The successive increases in 
fepth of cut for each chip are made by advancing the cross 


Fig. 3. The Attachment in Position for Operation in Connection 
with a Boring Bar. 


sliding head of the machine the amount required each time. 
In changing from one pitch to another, it is only necessary to 
replace screw G and nut M, an operation as easy as the chang- 
ing of gears on a lathe. For cutting left hand threads, bracket 
C is reversed so as to drive spindle B in the opposite direction 
with relation to the spindle of the machine. Though either a 
single-threaded tool or one of chaser form such as shown in 
Fig. 2 may be used, in the latter case sufficient clearance must 
be provided to the side cutting edges to allow the lead screw 
to guide the tool without interference from the action of the 
work on the chaser. It will be noted that the constantly ex- 
erted pressure of friction gear # takes up all backlash in the 
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mechanism itself, and that the turret slide is stationary 
throughout the operation, and may be even clamped to the 
bed. These two conditions are very favorable ones for the 
production of accurate threads. 

Fig. 4 shows the apparatus mounted on the turret, and 
Fig. 3 shows it in action, although it is more or less obscured 
by the heavy boring tool mounted opposite it at the same 
station of the turret. When seen in operation as set up in 
this way, however, its movements are very interesting, the 
mechanism involved in its construction seeming ridiculously 
simple when compared with its complicated functions. 

Fig. 4 incidentally gives a view of the swivel chuck jaws 
furnished with the flat turret lathe the action of which is very 
simple. It is well known that a four-jaw chuck generally tends 
to flatten slender work one way more than another, but even 
if it were possible to get an even pinch on each pair of jaws, 
there still remains the fact that there would be a tendency 
to squeeze the piece to a four-sided form. A three-jaw chuck 
gives equal distribution of pressure to each edge, but it has 
a still greater tendency to deform the work. By the use of 
the swivel jaws the equal pressure of the three-jaw construc- 
tion is retained, but by dividing this pressure into six differ- 
ent points of application, the use of great holding power is 
permitted without appreciably distorting the work from its 
natural form. 


ce 
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Fig. 4. The Attachment in Place on the Flat Turret. 


The turret chasing tool just described is not part of the 
regular equipment of the flat turret lathe, but it may be 
added to any machine recently shipped. It cuts screws of any 
diameter from the 12 or 14 inch swing of the lathe, down to 
2% inches in diameter for internal threads, and about 1 inch 
for external threads, of any length less than 5 inches. The 
holder may be swivelled for cutting taper threads, or may 
even be employed for taper turning to very good advantage. 


A UNIVERSAL TOOL-MAKER’S VISE. 


The Patterson Tool & Supply Co., of Dayton, Ohio, have late- 
ly undertaken the sale of the swivel vise shown in Figs. 1 
and 2. It should prove to be a very handy device for tool- 
makers and machinists, since it may be used for a variety of* 


Fig. 1. 


Universal Vise in Horizontal Position. 


operations that would otherwise be quite difficult. As may be 
seen, it consists of a base which is clamped to the table of the 
machine, an intermediate plate which can be clamped to the 
base at any angle in a horizontal plane, and a bracket ad- 
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justable in a vertical plane about a pivot attached to the in- 
termediate plate; this bracket carries, in turn, a vise of sim- 
ple construction. It 
is thus possible to 
present a piece of 
work to a cutting 
tool in the _ drill 
press, shaper, miller, 
or other machine, at 
any desired angle 
with relation to the 
rectangular surface 
by which it is held. 
The width of the 
jaw is 4 inches. The 
total height when in 
a horizontal position 
is 6 inches. The ex- 
treme capacity when 
the jaws are open is 
34g inches; the diam- 
eter of the base is 6 
inches and the 
weight is about 28 
pounds. 


Fig. 2. Vise Set for Angular Cut. 


A STROKE INDICATOR FOR THE SLOTTING MACHINE. 


The T. C. Dill Machine Co., Philadelphia, Pa., have devised 
a stroke indicator for their slotters, which serves the same 
purpose as the graduated dials usually furnished with shapers 
for indicating the length of travel of the ram. As may be 
seen from the cut shown herewith,.the device is extremely 
simple, consisting only of a pointer having a curved inner ex- 
tension bearing against the adjustable crankpin of the crank- 
shaft. The spring provided keeps it pressed against the pin 
as it is adjusted out and in. The shape of the curved portion 
of the lever is such that- the outer end, or pointer, traveling 
on the scale shown, will indicate the length of the stroke on 
evenly spaced graduations. It is believed by the builders 


The Dill Slotter Stroke Indicator. 


that this device will be appreciated by anyone familiar with 
the difficulty of setting a slotter by guess to the proper stroke. 
By the usual method of adjusting the machine, if the first 
guess is not right a second is made, and so on. The last 
guess may not be right but the time lost in changing to a 
more accurate setting would be almost as great, (so the op- 
erator imagines) as the time to be gained by changing the 
stroke, not to mention the extra exertion required; so the 
machine continues to go with perhaps a couple of inches more 
travel than is needed; whereas had the stroke been right, the 
machine might perhaps have been run at a faster rate, making 
more strokes per minute at the same cutting speed. 
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THE PENNOCK IRON BENDING MACHINE. 


The American Road Machine Co., Kennett Square, Pa., have 
been building for some years an iron bending machine which 
has found extensive use in car shops, iron works, ete. Since 
it has only recently been introduced as a machine shop tool, 
a description of it may be interesting to our readers. There 
are two dies on. the machine, the lower one of which is marked 
B. This is moved in a horizontal direction by means of hand 
wheel C. The material to be bent is inserted between the two 
jaws at D and by means of the hand wheel, the dies are made 
to clamp the material so that it is held in the position desired 
for bending. To accommodate varying thicknesses of stock 
the lower jaw can be moved in a vertical direction by means 
of eccentrics HH as shown. After the material has been 
clamped in place, lever A is moved downward, thus bringing 
the upper die marked G@ in contact with the material to be 
bent, drawing it down to the lower die, or, in case a different 
angle from that of the die is desired, bringing it down to a 
die block such as is shown at F in the cut. It will be seen 
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The Pennock Iron Bending Machine, 


that this is a very simple operation, though a surprising va- 
riety of irregular shapes may be produced. Its extreme Ca- 
pacity for thickness of stock is 11% inch. It will take a sheet 
of any width to 12 inches. Small iron is worked cold, while 
the heavier sections are heated. 


* * * 


The dream of the electrical engineer has been to burn coal 
at the mine’s mouth and transmit the generated power by elec- 
tricity to the users in towns and cities. The cost of long trans- 
mission lines and loss of efficiency have .prevented such pro- 
jects being carried out; practically all the longest transmission 
lines in existence are those operated by water power. It ap- 
pears, however, that the dream of the electrical engineer is 
about to be realized. An electrical corporation has been char- 
tered at Hazleton, Pa., for the purpose of manufacturing elec- 
tricity and furnishing it for the purpose of light, heat and 
power to the counties of Luzerne, Columbia, Schuylkill, Berks, 
Lehigh, and Northumberland. A big power plant is to be erect- 
ed at Harwood and the lines of wires will reach to Reading, 
Allentown, Sunbury, Mauch Chunk, Shamokin, Bloomsburg, 
and various towns and hamlets within a radius of 100 miles 
or so. The scheme is to burn the vast piles of culm and rice 
The 
rice coal is a very low grade of fuel, containing a large per- 
centage of slate, and is profitable to use only where it can be 
burned without rail transportation. It is possible that this 
scheme is only the beginning of a much larger scheme which 
will ultimately transmit power to the larger cities like Phila- 
delphia, New York, Baltimore, and others within a few hun- 
dred miles of the hard coal regions. 
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EUROPEAN INDUSTRIAL NOTES. 


TENDENCIES IN BRITISH MACHINE TOOL DESIGN. 

The year 1906 has been one of almost unexampled activity 
in the British engineering trades, and probably no branch has 
been more heavily engaged than that devoted to the manufac- 
ture of machine tools. Several advances in wages have to be 
recorded, but one of the most serious disputes—the strike for 
a wage advance of iron shipbuilders and boilermakers on the 
Clyde—ended in the return of the strikers to work without 
any concession being obtained. The strike was not well timed, 
the “boom” in shipbuilding having then declined for the time 
being, and consequently the employers were comparatively 
little inconvenienced. As previously mentioned, specialization 
in tool building is becoming decidedly more marked than in 
the past, though the tendency is still characteristically modi- 
fied by due regard of caution. 

A number of makers are specializing on high-speed, or per- 
haps more correctly, high-power, lathes, while many others 
build such tools to order or in smaller lots than the first- 
named. Langs, of Johnstone, Scotland, have gone about the 
most largely into mass production of lathes which, in addi- 
tion to high power, embody very complete arrangements for 
automatically varying the cutting speed in accordance with 
the diameter of the work being dealt with. Others, by special 
design of headstock and fine gradation of speeds, bring the 
cone drive about up to its limit of efficiency. Constant-speed 
belt and “all-gear” drive forms the special feature in the lead- 
ing lines of other builders. In many cases more or less well- 
founded claims are made on account of improved design of 
the beds and tailstocks, as also quick change arrangements of 
feeds and devices for preventing sliding and screw-cutting 
feeds being engaged simultaneously. Motor-driven headstocks 
are becoming more often on offer, and the stiff proportions of 
tailstocks, their correct alignment and secure clamping are 
points on which special stress is laid by several concerns, one 
of which uses ratchet teeth on the under side of the shears 
into which corresponding teeth on the clamp plates engage. 
Taken altogether, the tool builders would appear to have 
easily overhauled the tool steel makers’ products, so the next 
move will lie with the steel makers. 

High-speed planing, of course, presents its own problems, 
which are being tackled with decidedly encouraging results by 
toolmakers generally, and by a few specialists devoting them- 
selves solely or principally to their commercially successful 
solution. The Bateman’s Machine Tool Co., Ltd., Leeds, spe- 
cialize on the light and moderately heavy classes of machines 
adapted for quick cutting with depths and widths of cuts 
likely to be required by general users. The racks under the 
tables, controlled by suitable springs, have—before acting in- 
tegrally with the table—sufficient longitudinal motion to 
absorb the momentum of the moving table and work, and, 
within fine limits, reverse, without shock. (For description 
with cut see Macuinery, July, 1905.) From the latest data 
{issued by the company, the following may be taken as typical 
performances on regular machines: 

. Return Stroke. 


Forward Stroke. 


24in.x24in.x 6ft.... 78 ft. 210 ft. 
Bouin. xob in, x 20ft..... 23 ft. 150 ft. 
Bolmexpoin. x 20 TC.,..... 4124 ft. 150 ft. }3-speed gear box. 
96 in. x 36in. x 20 ft.... 601 ft. 150 ft. 
42in.x42in.x14ft.... 48 ft. 147 ft. 
427 in. x 42in.x12ft.... 5744 ft. 165 ft. 
48in.x48in.x 8ft.... 51% ft. 150 ft. 
Bones Gin. x 12 ft... . 25 ft. 144 ft. 
GOlin, x60 in. x12ft.... 42 ft. 144 ft. 3-speed gear box. 
60 in. x 60in.x12ft.... 60 ft. 144 ft. 


Thos. Shanks & Co., Johnstone, pay special attention to 
planers designed with a view to decidedly heavy cutting with 
such measure of high-speed forward and return strokes as 
the customer is disposed to provide the requisite power for. 
Messrs. Shanks now make the beds 1%4 times the length of 
stroke as against the usual even lengths. The speeds here 
given are for machines weighing from 5 or 6 tons on the 
2%-foot sizes to 100 tons on the 12-foot sizes—2,240 pounds to 
the ton. 

These speeds are permissible when taking four heavy cuts 
with tools on cross slide, with power to spare for two side 
tools also cutting. 
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B=wminimum width and 
depth capacity of 
strongest type. 

C= maximum return stroke 
speed. 

D= slowest cutting speed 
for hard metal. 

E=highest cutting speed 10 35 13 20 
for medium metal. 12 30 12 18 

The Mitchell’s Reversing Gear Syndicate are introducing 
a patented device for use in connection with new or exist- 
ing machines. The peculiar feature of this method is the 
employment of two heavy flywheels, the momentum of which 
is transmitted through wide belts at the reversals of the table. 
By means of gearing the flywheels revolve in opposite direc- 
tions, at speeds proportionate to the ratio between the speeds 
of the forward and return strokes. 

The wide belts on the flywheels are loose, and are alter- 
nately pressed on to the lightly constructed driving pulleys 
by idler or “jockey” pulleys. Frictional clutches are em- 
bodied in the flywheels and are adjusted to such a load as can 
safely be negotiated by the toothed gearing, the clutches slip- 
ping immediately the predetermined duty is exceeded. The 
cutting and return speeds favored by the Mitchell company 
approximate to those first mentioned. Alfred Herbert, Ltd., 
Coventry, were one of the first British firms to manufacture 
a limited number of types of machine tools in quantity. Tur- 
ret lathes of fully and semi-automatic types are perhaps the 
leading line; but the manufacture of milling machines of hori- 
zontal and vertical types of the most modern design now 
form an important branch of the company’s business. The 
success of the firm’s policy of giving the fullest consideration 
to American ideas of methods and designs while at the same 
time keeping European requirements and conditions in view 
has been most marked. The hexagonal design of lathe turret 
is one of their distinctive models which has been appreciated 
the world over and is applied to a wide range of machines for 
bar and chucking work. The equipment of the works has, 
from its inception, included the best known types of tools 
for repetitive and general work, the toolroom, casting, stores, 
and other auxiliary systems being organized on correspond- 
ing lines. The shop methods are constantly under review 
with the object of attaining all possible efficiency by taking 
advantage at the psychological moment of the changes always 
in progress in the relative merits of, say, milling, planing, 
grinding, etc. Jigs of the most progressive build have been 
consistently employed all along, to a degree, and in sizes 
which were at one time quite exceptional in British practice. 
All the present models of tools built by the company are 
designed on lines which admit of utilizing the new alloy 
steels to the limits which the work being dealt with will 
admit of. We may add that a new branch works, entirely 
self-contained as regards equipment is now in process of 
erection. (Some details of these works will appear later.) 
Perhaps we may add that a feature too often neglected by 
otherwise competent concerns, has received appropriate at- 
tention from the firm, 1. e., the training of a body of com- 
petent operators, instructors, and salesmen, a policy which 
has probably played a far from negligible part in the build- 
ing up and consolidation of this interesting industrial entity. 


JAMES VOSE. 
Manchester, Eng., December 29, 1906. 


MISCELLANEOUS FOREIGN NOTES. 

ALFRED HERBERT, LTD., Coventry, England, are constructing 
a new shop for building machine tools, as the present pros- 
perous state of the machine tool business in Great Britain has 
proven their present facilities to be inadequate for the grow- 
ing demand for their products. 


Won. AsquitH, Lrp., Halifax, England., have brought out a 
new high-speed radial drill. This machine is particularly 
rigid. The arm can be swung through an arc of 150 degrees, 
90 degrees to the front and 60 degrees back. The drill is 
motor-driven and has eight changes of feed. The maximum 
height under the spindle is 7 feet 3 inches. The base plate 
is 7 feet long by 6 feet wide. 
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Dron & Lawson, Lrip., Glasgow, Scotland, have designed and 
placed on the market a new bolt cutter, with dies so designed 
that parallel and taper threads can be cut by the same dies. 
The internal diameter of the spindle is 7 inches. The ma- 
chine is motor-driven, the range of the revolutions per min- 
ute of the spindle is from 4 to 31, all speed changes being 
made without stopping the machine. 


MACHINES FOR THE MAKING OF WIRE NETTING IN VICTORIA.— 
Consul-General J. P. Bray, of Melbourne, reports that the 
government of Victoria has accepted a local bid for the supply 
of eight machines at the price of $5,000 for the manufacture of 
wire netting. These machines are for the purpose of estab- 
lishing the industry in the penitentiary at Melbourne and 
supplying prison-made wire netting to landowners at cost price 
on long terms of repayment to enable them to cope with the 
rabbit pest. 

THE VIEW OF GERMAN CoURTS REGARDING OWNERSHIP OF 
MACHINERY IN FACTORIES.—Consular reports from Germany 
state that the imperial court has lately in a number of cases 
held that machinery when installed in a factory or manufac- 
turing plant becomes a fixture, and that therefore a sale upon 
condition that the title remain in the seller until the ma- 
chinery is paid for must give way, in case of the bankruptcy 
of the buyer to the rights of his creditors, and the machinery 
becomes part of the assets of the bankrupt. The rights of the 
holders of mortgages on the plant therefore have precedence 
over the rights of the seller of the machinery, no matter on 
what terms the sale was made. German manufacturers of 
machinery are strongly protesting against this decision by 
the court, calling attention to the fact that this ruling is un- 
just, the mortgagee receiving rights and security upon which 
he did not rely when he loaned his money, while the seller 
of the machinery is deprived of rights for which he expressly 
contracted, and relying on which he sold the goods and gave 
the buyer credit. It is claimed that this ruling of the court 
will greatly impede industrial progress, in that it will greatly 
limit the credit given by manufacturers and dealers in ma- 
chinery to capable men who are short of capital and need 
assistance in the shape of credit in establishing new plants 
or enlarging those already established. Manufacturers and 
dealers in machinery who deal with German customers should 
therefore be very careful about the credit of their prospective 
customers and should not rely entirely upon the conditions of 


their contract of sale. 
* * = 


OBITUARY. 


Edward Payson Bullard was born August 18, 1841, in Ux- 
bridge, Massachusetts. After the completion of his appren- 
ticeship in the machinist’s trade at the Whitin Machine 
Works, Whitinsville, Mass., he went to work at the Colts 
Armory in Hartford, Conn., where he remained until the lat- 
ter part of 1863. He then entered the employ of Pratt & Whit- 
ney working as a machinist until April, 1865. At this time 
he formed the partnership of Bullard & Prest, carrying on a 
general machinists’ business in the old County Jail Building, 
Hartford, on which site the Case, Lockwood & Brainard Co. 
is now located. 

In March, 1865, Mr. William Parsons was admitted to the 
partnership and the name changed to Bullard, Prest & Par- 
sons; Mr. Prest withdrew early in 1866 and the firm became 
Bullard & Parsons. Vertical drill presses (one of which is 
now in use at the Bullard works) and pumps were the chief 
products of the firm. With the idea of moving the business 
to Norwalk, Conn., Mr. Bullard, in September, 1866, went to 
that city and interested a number of men in the project, the 
Norwalk Iron Works Co. being organized for that purpose 
on October 5, 1866, with Mr. Bullard and Mr. Parsons as 
members of the board of directors. Changes in the plans 
were subsequently made, Messrs. Bullard and Parsons with- 
drawing and continuing their business at Hartford. 

The depression of 1868 and lack of capital forced the firm 
into bankruptcy in August, 1868. A reorganization was ef- 
fected and, removing to Bristol, Conn., Gray’s Foundry (es- 
tablished some years previously by Elisha N. Welch, later 
more famously known as a great clock-maker) now the site 
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of the Sessions Foundry Company, was purchased by them 
and operated for a period of one year when the firm dissolved 
and Mr. Bullard secured the position of superintendent in a 
large machine shop at Athens, Georgia. The bitter feeling 
against all Northerners was then at its height and on that 
account Mr. Bullard resigned his position and went to Cin- 
cinnati, Ohio, where he soon became known as a dealer in 
second-hand machinery. His first sale was of a large num- 
ber of Lincoln milling machines which he had found in an 
abandoned Confederate arsenal in Georgia. He then con- 
nected himself with the Cincinnati branch of Post & Com- 
pany, organizing their machine tool department, which has 
since become the H. A. Kinsey & Co. 


Edward Payson Bullard. 


Early in 1872 he went to Columbus, Ohio, to assume the 
position of general superintendent of the Gill Car Works in 
that city, leaving there in 1874 when the plant was closed 
down as a result of the panic of 1873. For a Short time in 
1874 he was superintendent of the Cooper Engine Works at 
Mt. Vernon, Ohio. Leaving there he established himself in 
the machinery business on Beekman Street, New York City, 
in 1875, organizing Allis, Bullard & Company at 14 Dey Street 
one year later. Mr. Allis withdrew in 1877 and the Bullard 
Machine Co. was organized, continuing the business at the 
same address until 1880, when Mr. Bullard secured entire 
control and continued as EH. P. Bullard, dealer. r 

Recognizing the demand for a high grade lathe, in 1880 
he went to Bridgeport, Conn., and engaged Mr. A. D. Laws 
to manufacture lathes of his design, he agreeing to take the 
entire output of the plant. Owing to certain unsatisfactory 
features of the arrangement, Mr. Bullard, in the latter part 
of the same year, took over the business and styled it The 
Bridgeport Machine Tool Works, he being the sole owner. In 
1883 he designed his first vertical boring and turning mill— 
a single head, belt feed machine having a capacity of 37 
inches, which was later sold to George A. Young, a manufac- 
turer of paint-making machinery in Brooklyn, N. Y. This is 
believed to be the first machine of this type having such 
small capacity; boring and turning work of this size having 
been done in the faceplate of a lathe. 

In 1889 business in Bridgeport had increased to such an 
extent that he discontinued his New York connections and 
devoted his entire time to the development of the Bridgeport 
plant; Mr. J. J. McCabe, a member of Mr. Bullard’s New York 
staff, established himself in the old warerooms. The Bridge- 
port Machine Tool Works was incorporated in 1894 under the 
name of The Bullard Machine Tool Co., the ownership of 
stock being entirely in the hands of Mr. Bullard and his sons. 
Under this name the business is still being carried on. 

Mr. Bullard died suddenly December 22 at Braidentown, 
Florida, where he had gone a few days previously for his 
regular winter sojourn. f 
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PERSONAL. 


C. H. Rhodes, formerly manager of the Grand Rapids branch 
office of McDonnell, Stocker & Co., Chicago, has been made 
sales manager of the Wilmarth & Morman Co. 


R. H. Mitchell has resigned from the Olds Motor Works to 
accept the position of superintendent of the machine depart- 
ment of the Kansas City Motor Car Co. 


EK. T. Gorham, for over seven years superintendent of the 
Oliver Machinery Co., Grand Rapids, Mich., became a stock- 
holder and director of the Wilmarth & Morman Co., January 1, 
and will fill the position of shop manager. 


Asa M. Mattice has announced the discontinuance of his 
business as consulting engineer with offices in New York City 
and his assumption of the management of the works of the 
Walworth Mfg. Co., South Boston, Mass., beginning January 1, 
1907. 


Edwin W. Beardsley, formerly chief draftsman of the Rock- 
well Engineering Company, New York, more recently of 
Waterbury, Conn., has taken charge of the building division 
in the engineering department of the American Brass Co. 
of Waterbury, who operate a number of brass mills in the 
Naugatuck Valley. 


William J. Clark, of New York, was appointed delegate from 
New York State by Governor Hughes to attend the national 
convention for the extension of foreign commerce of the United 
States which was held at Washington, D. C., January 14, 1907. 
Mr. Clark is general- manager of the foreign department of 
the General Electric Co. and for many years has been inter- 
ested in the conditions of foreign commerce. 


H. J. Lamborn has been appointed superintendent of the 
‘power and plant of the Yale & Towne works, Stamford, Conn. 
The position is a responsible one, involving, as it does, the 
Management of all the steam and electrical apparatus, the 
supervision and designing of new buildings, and in general 
everything relating to steam and electric power and distribu- 
tion, heating, ventilation, water supply, drainage, fire depart- 
ment, up-keep of buildings and general repairs. 

* * * 


FRESH FROM THE PRESS. 


THE ENGINEERING QUARTERLY OF THE UNIVERSITY OF MISSouRI. 80 
pages 644x9% inches. Published four times during the _ scho- 
lastic year by the Engineering Society of the University of Mis- 
souri, Columbus, Mo. Price, $1.00 per year. 

The first issue of the Engineering Quarterly contains among other 
articles one on Hlectric Drive, by Prof. H. B. Shaw; the Steam Tur- 
bine with Superheated Steam, by E. A. Fessenden and J. R. Wharton; 
Test of Reinforced Concrete Beams, by W. K. Seitz; Note on the AI- 
lowance of Decreased Efficiency by Prof. Arthur M. Green, Jr., ete. 


STHEL Squarp PockETBOOK. By Dwight L. Stoddard. 159 pages, 
3%x5 inches. 150 cuts. Published by the Industrial Publica- 
tion Co., New York. Price, 50 cents. 

"his is one of several treatises on the use of carpenters’ steel 
Squares, and of course is of more technical interest to carpenters 
than any other class of mechanics. It is an interesting work to look 
through and see the multitudinous use to which the ordinary carpen- 
ters’ tool can be put and the surprising problems that can be solved 
in a moment’s time by its application. To the student of geometry 
the use of the steel square is of almost fascinating interest. The work 
is of strictly practical’ value and is one that can be recommended for 
a ieee of mechanics to whom it will appeal, that is, carpenters and 

uilders. 


MACHINE Desicn. By Prof. C. H. Benjamin. 202 pages, 5 x 7% 
inches, published by Henry Holt & Co., New York. Price. $2.00. 
This work is based on “Notes on Machine Design’ published by the 
author in 1895. ‘The original notes have been entirely rewritten and 
the mathematical work revised and considerable new matter has been 
added, much of which represents the author’s experience in his direc- 
tion of the laboratory work of the Case School of Applied Science, 
Cleveland, Ohio. We know of no work on machine design which can 
be more heartily recommended to the average student than this. The 
author has aimed to present “what the student needs to learn before 
graduation, as this is what he needs to remember. afterwards.’ In 
other words, he has presented the essentials, leaving off the frills 
with which too many works on machine design are “ornamented.” 
The work has the characteristics of Prof. Benjamin’s writing in gen- 
eral; that is, clearness and simplicity. It is brought up to date, con- 
taining, for example, a summary of the paper on the collapsing 
strength of lap-welded steel tubes presented by Prof. Stewart before 
the spring meeting of the A. S. M. E., 1906. The matter on the 
bursting strength of cast-iron cylinders is particularly valuable. A 
running review of the chapters will give an idea of the contents. 
These are in order: Units and Tables; Frame Design; Cylinders and 
Pipes; Fastenings; Springs; Sliding Bearings; Journals, Pivots and 
Bearings; Ball and Roller Bearings; Shafting Couplings and Hangers; 
Beare, Pulleys and Cranks; Fly-Wheels; Transmission by Belts and 
opes. 


SELF-PROPELLED VEHICLES. By Prof. J. E. Homans. 598 pages, 
5%x8% inches. 3899 cuts. Published by Theo. Audel & Co., 
New York City. Price, $2.00. 

This is the fifth edition of a popular work on the automobile, which 
has been revised and partly rewritten. As is consistent with the pres- 
ent development of the automobile, by far the greater part of the work 
is given up to a consideration of the characteristics of the gasoline 
vehicle. A valuable feature is three double-page diagrams showing 
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side sectional elevation of an American four-cylinder touring car; the 
plan of au American gasoline vehicle showing the engine and operative 
mechanism (being a half-tone view looking down upon the chassis) ; 
and the third diagram is of the cranks and cycles of multiple cylin- 
ders showing the relation of 2-cylinder, 3-cylinder, 4-cylinder and 6- 
cylinder cranks, together with their working strokes. ‘The book as a 
whole is well gotten up, copiously illustrated, clearly written and is 
just the kind of a work that will appeal to thousands of people in- 
terested in the mechanical features of the automobile either as users, 
prospective users, or mechanics. About the only criticism’ to be of- 
fered is that some of the cuts are not strictly first class in execution, 
but all of them are clear enough to be easily understood and this, of 
course, is the principal consideration in a low-priced book. Enough 
Space is given to theoretical treatment of principles of the gasoline 
motor to satisfy the amateur theorist. Considerable space is given 
to the electric systems used for ignition. The bulk of the work is 
strictly practical and, as intimated, it contains a large amount of 
practical information on the subject. 


HLECTRICAL ENGINDDRING. By E. Rosenberg, translated from the Ger- 
man by W. Haldane Gee and Carl Kinzbrunner. 360 pages, 6x9 
inches. 3833 cuts. Price, $2.00 net. 

This work is intended to be an elementary textbook, suitable for 
persons employed in mechanical and electrical engineering trades and 
for elementary students of electrical engineering, etc. It had its origin 
in a series of lectures delivered by the author some years ago to the 
workmen and staff of a large German manufacturing concern. The 
work therefore, deals with fundamental principles and describes in 
common language various electrical apparatuses and the principles 
governing them, It begins with a dissertation on electric phenomena, 
explaining electromotive force, magnetism, electric units, electric meas- 
uring devices, electromagnets, ete. Chapter III. takes up the continu- 
ous-current dynamos, beginning with the ring armature, and describes 
the various types of continuous-current machines. It also gives con- 
siderable space to the faults and troubles likely to be met with in 
generator and motor operations. It describes motors used for various 
mechanical purposes, i. e., machine tool driving, cranes, hoisting, elec- 
tric traction etc. Accumulators receive attention, various types being 
described and illustrated, and a chapter is given on electric lighting. 
Chapter VIII. is on alternating currents, giving a good elementary 
treatment of the subject, following which is a chapter on alternators, 
measuring instruments used with alternating’ currents, converters, 
commutator motors, induction motors, etc. The work is undoubtedly 
one that contains a great deal of valuable information for the non- 
technical man, whether he be a student, mechanic, railway man, or 
other worker. 


THE ENGINEERING INDEX. Volume IV., 1901-1905 inclusive. Edited 
by H. H. Suplee and J. H. Cuntz, with Chas. B. Going. 1234 
pages 64% x9%% inches. Published by the Lngineering Magazine, 
New York. Price, $7.50. 

This work aims to be an index of articles of permanent value that 
have appeared in the world’s engineering publications, and to give a 
brief succinct description of each article, stating number of words, 
cuts, author, name of publication, date, etc., in the least possible 
number of words. The list includes about 260 weekly, semi-weekly, 
monthly, semi-monthly, quarterly and yearly publications which are 
regularly reviewed. The work contains approximately 35,000 subjects, 
indexed and classified with the idea of making it easy, for a user 
who has in mind a@ definite item or article, ito locate it. It is also 
prepared so far as possible to meet the convenience of users who are 
investigating a certain subject and desire to be informed on all the 
articles that have been published pertaining to that subject. The 
work is uniform with the previous engineering indexes that have been 
published, these being Vols. I., II. and III., beginning with 1884. The 
succeeding volumes will be published annually. The work is a rear- 
ranged compilation of the regular monthly index found in the Hngi- 
neering Magazine, already well known to many of our readers. It is a 
work to be highly commended, for with the enormous multiplication of 
subjects and great extent of technical literature at the present time it 
is almost hopeless for any engineer to keep in touch with all matter 
pertaining to his business, which is published in the world’s technical 
literature, especially if he is remote from the large centers. The 
Engineering Index will be to him a time-saver and, therefore, a life- 
saver, if he would keep in intimate touch with the literature concern- 
ing his profession. Needless to say it is indispensable for engineer- 
ing lihraries. 
POCKETBOOK OF MECHANICAL ENGINEDRING. By Charles M. Sames. 

203 pages, 4 x 6% inches (regulation pocketbook size page), and 
40 figure numbers. Bound in flexible leather. Published by the 
author, Jersey City, N. J. Price $2.00. 

This work is a pocketbook that is a pocketbook, 7. e., one that can 
be carried comfortably on the person. It is no reflection on their gen- 
eral excellence to say that most of the other so-called “pocketbooks’’ 
are so by courtesy only; their Falstaffian proportions quite prohibit 
convenient transportation, save it might be in a handbag. The book 
in review is the second edition of what is probably the most meaty 
book of its size ever published on the subject of mechanical engineer- 
ing. While containing less than 200 pages of actual matter (exclud- 
ing index) it actually contains the gist of several large volumes as 
usually presented. In fact, it would be difficult to select a half dozen 
mechanical works (excluding other pocketbooks) which would contain 
all the essential matter found therein. The matter is set in 6-point 
with narrow margins and is boiled down to almost the last degree of 
concentration. The new edition contains additional matter on strength 
of materials, energy and transmission of power, heat and heat engines, 
hydraulics and hydraulic machinery, shop data, electrotechnics, ete. 
The same subjects are treated at length in the body of the work, 
which also includes chapters on mathematics and materials. Two 
pages are devoted to an explanation of symbols and abbreviations 
used in the text; this feature could very profitably have included 
other symbols even though they were not used in the work, as, for 
example, the complete Greek alphabet, both capitals and small letters, 
and this criticism applies to handbooks in general. Few engineers 
are Greek scholars and they are often embarrassed in reading formulas 
to give the names of some of the Greek letter symbols occasionally 
used. This is not of so much consequence, however, as that of estab- 
lishing in general use standard symbols which shall have certain defi- 
nite meanings, and that is just what the handbooks can greatly help 


to do. : 


NEW TRADE LITERATURE. 


J. W. Kerr Co., 43' West Washington St., Chicago, Ill. Pamphlet 
giving dimensions and prices of machinists’, electricians’ and wood- 
workers’ tools. 

THE CROCKER-WHEELER Co;, Ampere, N. J., have sent us a 1907 
calendar, printed in colors,showing a view of the main office and 
works of the company’s plant at Ampere. 

Tun SMITH COUNTERSHAFT Co., Boston, Mass. Catalogue illustrat- 
ing and describing the one-belt reversing countershaft and pointing out 
some of the advantages obtained by its’ use. 

Spracup Evecrric Co., 527 West Thirty-fourth Street, New York 
City. Flyer No. 225 showing a few of their many combinations of 
hoists, carriages and cranes. Pamphlet describing and illustrating the 
electric equipment of a modern hotel. 
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m PATTERSON, GoTTFRIED & HuntTpR, Lrp., 146 Centre St., New York 
City. Catalogue No. 77 for dealers and jobbers, illustrating and 
describing the various products of machinery and hardware which 
they have for sale. 


_fHE WALTHAM WatcH ‘Toot Co., Springfield, Mass. Pamphlet 
giving specifications for their new No. 0 Van Norman “Duplex” mill- 
ing machine and describing profiling device and index centers for use 
with this machine. 


Wn. Dawson & Sons, Lrp., “Cannon House,’ Bream’s Buildings. 
London, England, have issued a directory for 1907 of English and 
Foreign newspapers, magazines, etc., together with foreign and domes- 
tie subscription rates for same. 


JENKINS Bros., New York. Catalogue for 1907 on Valves and Pack- 
ing. Description of their product, including dimensions and prices, 
is given. The constant increase in steam pressures has made neces- 
sary an increase in the manufacture of valves for extreme pressures, 
‘some of which are described herein. 


THp Davis SEwine Macuine Co., Dayton, Ohio. Catalogue of the 
Davis screw-slotting machine. This machine is semi-automatic, requir- 
ing only a boy or girl to feed the screws; it will slot about 18,000 
screws in ten hours. It can be fitted up to slot any number of kinds 
of screws and sizes of heads up to %4-inch diameter. 


REINFORCED BRAZING AND MACHINE Co., 1109 Arrott Building, Pitts- 
burg, Pa., have issued a pamphlet entitled “Don’t Throw Away Your 
Broken Castings,’”’ telling of the new Richardson method by which 
iron castings may be reinforced and brazed so that the tensile strength 
will be made even greater than it was originally. Letters from vari- 
ous firms testifying to the excellence of the work done by this method 
are included. 

WARD-LEONARD HLectRic Co., Bronxville, N. Y. Catalogue show- 
ing the various applications of the Ward-Leonard rheostats, circuit 
breakers and resistance units. Some of these have been installed in 
the Weston Electrical Instrument Co. of Newark, and in the plant of 
the Lanston Monotype Machine Co. for use with their casting ma- 
chines. Crocker-Wheeler Co., Niles Tool Works, Northern Elec- 
tric Mfg. Co. and many other well-known firms are using this electric 
apparatus in connection with their machines. 

TH AMpRICAN Locomotivn Co., 111 Broadway, New York City, 
have recently published the fifth of a series of pamphlets on locomo- 
tives. This pamphlet is devoted to ten-wheel-type locomotives weigh- 
ing less than 150,000 pounds, and will be followed shortly by another 
showing the heavier designs of this type. The pamphlet illustrates 
and describes 21 different designs of ten-wheel locomotives ranging 
in weight.from 64,000 to 150,000 pounds and adapted to a variety of 
road and surface cenditions. The series now includes pamphlets on 
the Atlantic, Pacific, conselidation and ten-wheel types, and copies of 
these may be had upon request, 
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As befits the season which brings us the anniversary of their births, 
the February issue of the Century devotes a goodly proportion of its 
pages to Washington and Lincoln, ‘The Washington-Craigie-Long- 
fellow House’ at Cambridge is charmingly described by Francis 
LeBaron, and the text is enriched by reproductions from paintings, 
miniatures and photographs. Bishop Potter writes of ‘“The Graves of 
Three Washingtons,” and Mr. W. M. Sloane gives us “Von Moltke’s 
View of Washington’s Strategy.’ The Lincoln interest is advanced by 
Silas W. Burt’s Reminiscences of ‘Lincoln on His Own Story Telling” ; 
Why Lincoln Was Not Renominated by Acclamation” is told by Clark 
BH. Carr, and a sympathetic glimpse of Lincoln’s character is given in 
Myrta Lockett Avary’s “A Lincoln Souvenir in the South.” 

_ The usual quota of fiction rounds out the number and several charm- 
ing full page illustrations add to its beauty. 


MANUFACTURERS’ NOTES. 


On and after January 1, 1907, the American Society of Mechanical 
Engineers will be located in the new United Engineering Societies 
Building, 29 West 89th St., New York City. 

THE WARNER & Swasny Co., Cleveland, O., have opened a New York 
office at 149 Broadway (Singer Building), Room 521. Mr. H. L. 
Kinsley is in charge. : 

THE CLEVELAND CRANE & Car Co., Wickliffe, Ohio, recently received 
an order from the Empire Bridge Co., of Pittsburg, Pa., for the entire 
crane equipment of the Elmira, N. Y., bridge plant. 

Messrs. Vaghi, Accornero & Co., machinery dealers in Milan, Italy, 
have removed their offices and show rooms to Corso Porta Nuova 34, 
where they have secured additional facilities and room required for 
their increasing business. 

EK. P. Dutton & Co., 31 W. 23d St., New York, have made arrange- 
ments with Archibald, Constable & Co., London, Hngland, for the 
American rights of Prof. C. H. Benjamin’s new book, “Modern 
American Machine Tools.’”’ This book was briefly reviewed in the 
January issue. 

THE MIAMI VALLEY MACHINE TooL Co., Dayton, Ohio, was_incor- 
porated in January, and will manufacture the ‘‘Miami Valley Lathe” 
and 12- and 14-inch sensitive drill presses. ‘The incorporators are 
S. D. Conover, president; W. D. Foster, vice-president; P. P. H. Con- 
over, secretary, and H. T. Chamberlain and HE. R. Hvinger. 

THE NILES-BEMENT-POND Co.. Trinity Building, 111 Broadway, New 
York, have appointed Messrs. Harron, Rickard & McCone, 4386 Market 
St., San Francisco, Cal., agents for their entire line of machine 
tools, hammers, hydraulic machinery and electric traveling cranes for 
the states of California, Nevada and Arizona. 

THE ABRASIVE MATERIAL Co., Philadelphia, Pa., are shipping wheels 
to all parts of the world, one of their latest orders amounting to 
between seven and eight hundred wheels of various sizes, total weight 
of which was between four and five tons. In addition to this, ship- 
ene have been made to England, Germany, Austria, Japan and 

iberia. 

THE WESTERN ELEectric Co., Hawthorne, IIl., exhibited at the Wlec- 
trical Show at Chicago, Ill., in January a large water color painting 
of their plant at Hawthorne, as well as samples of their product, such 
as American transformers, Thomas high-tension insulators, electro- 
insulating material, Western BHlectric Co.’s arc lamps, ete. Special 
features of their exhibition were an indestructible field coil for* rail- 
way motors and a new induction motor. 

THE LUMEN BBRARING Co., Buffalo, N. Y., have established a Cana- 
dian branch at Toronto Junction under the management of Mr. N. K. B. 
Patch. It is a modern plant equipped especially for foundry work, 
with a capacity for 7,000 pounds of castings a day. It has the neces- 
sary crane equipment, etc., for handling castings up to 38,000 pounds. 
The company will continue to make its well-known “Lumen” bronze, 
as well.as manganese bronze, brass and aluminum castings. 

THp YALH & TOWNE Mrec. Co., Stamford, Conn., in December an- 
nounced to their superintendents and foremen, through Mr. Henry R. 
Towne, president, .an increase of wages and piece rates to its em- 
ployes. which number over 3,000. Each individual rate will be re- 
viewed and where necessary will be adjusted, due allowance being 
made for previous advances which have already been made since 
December 1, 1905. The proposed advances, with those already made, 
will make a total of about $120,000 per year to be distributed among 
the employes by changes in day rates and piece rates. 

J. E. SnypprR & Son, Worcestér, Mass., well-known manufacturers 
of upright drills, are building a new shop 90 x 170 feet on the corner of 
Dewey and Parker Streets. It is of cement construction, rock face, 
cne story high, with coal sheds, ete., additional, and gives a total floor 
space of 24,000 square feet—a little more than three times what is 
available in their present quarters. A number of new tools have been 
ordered and the shop will be equipped with traveling cranes and other 
labor and time saving appliances. The firm expect to be in their new 
quarters next May. 

THE BarRintt ELvEctric Mra. Co., Cincinnati, Ohio, who have been 
manufacturing direct-current motors and generators for several years, 


“have now started to manufacture a full line of alternating-current 


induction motors and have sent the first shipment of these to Mexico. 
During the past year the company have designed six new machines 
and have increased their output considerably. The Barriett motors 
can be bought in all large cities from New York to San Francisco, and 
have a wide range of usefulness, but are made especially for factory 
service. 

THE BIRDSBORO STHEDL FounpDryY & MACHINE Co., Birdsboro, Pa., 
have for the past year or so been making a specialty of casting open- 
hearth steel pipe castings suitable for high-pressure superheated steam. 
They have designed and built what they call a special tri-facing ma- 
chine to facilitate the production of this class of work. This machine 
is capable. of boring, facing and truing up a T or L fitting in one oper- 
ation without in any way disturbing the original setting of the cast- 
ing. It is said to increase the finishing capacity 200 per cent. The 
weight of the machine is about 50,000 pounds and it is equipped with 
a 30-horsepower motor to drive the three heads. It has a capacity 
for handling fittings of from 6 inches to 30 inches in diameter: The 


- company will build another addition to their present power plant and 


orders have been placed for a 100-horsepower Harrisburg engine, one 
800-K.W. Westinghouse generator and two 250-horsepower boilers. 

THr TECHNICAL PUBLICITY ASSOCIATION devoted its meeting of 
December 20, at the Aldine Association rooms, 111 Fifth Ave., New 
York, to the subject of ‘‘The Value of Circulars and Printed Matter.” 
Mr. Frank Vreeland, art editor of the American Printer, spoke of the 
commercial value of beauty in typography, and Walter Gilliss, presi- 
dent of the Gilliss Press, New York, made some remarks about lim- 
ited editions. The companies represented at the dinner by members 
of the association—which is confined to those connected with the 
advertising departments of machinery manufacturing industries—were 
as follows: Ingersoll-Rand Co., T. R. Almond Mfg. Co., Pope Mfg. 
Co., H. W. Johns-Manville Co., Yale & Towne Mfg. Co., John A. 
Roebling’s Sons Co., American Locomotive Co., General Electric Co., 
Patterson, Gottfried & Hunter, New York Edison Co., M. H. Tread- 
well Co., Crocker-Wheeler Co., A. S. Cameron Steam Pump Works, 
and Lidgerwood Mfg. Co. 

HILL, CLarKD & Co., INC., 156 Oliver St., Boston, Mass., have just 
rearranged their office and showrooms, which adds greatly to their 
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ELECTRIC RAILWAY MACHINERY AND APPARATUS.—1. 


WM. BAXTER, JR. 


N this series of ar- 
I ticles it is pro- 
posed to explain 
the construction and 
operation of electric 
railway motors and 
generators, the con- 
trollers and other ap- 
paratus used to oper- 
ate the motors and 
the switchboards, and 
accessories used in 
the power station to 
properly control the 
operation of the gen- 
erators. The descrip- 
tion will include alter- 
nating current motors 
and apparatus, as well 
as the direct current, 
; and will embrace all 
the latest developments and improvements in the electric 
railway field, particularly for heavy railroad work. 

In order that the explanations and descriptions of railway 
machinery and apparatus may be clearly understood it will 
be necessary to start at the bottom and explain the elemen- 
tary principles of electricity and magnetism upon which their 
operation depends. To fully elucidate all these principles at 
the start would require a considerable space, and the reading 
would become monotonous for the majority of men; therefore 
we have decided to explain at present only as much of the 
elementary principles as may be necessary to enable the reader 
to fully understand the discussion of the actual machines and 
apparatuses we describe, leaving for the future the considera- 
tion of principles involved in the operation or construction 
of other apparatuses. In this way the explanation of machines 
and apparatuses and of the principles on which they operate, 
or upon which their construction depends, will be carried 
along together; the subject will be developed progressive- 
ly from the beginning to the end, thus presenting new fea- 
tures in the theoretical, as well as the practical part of the 
subject from first to last. It is believed that this way of 
treating the subject will make it more interesting than to 
give all the theoretical part at the start, and it will certainly 
be more instructive, as principles will be explained just before 
machines or apparatuses in which they are used are de- 
scribed; thus the reader will have the principles fresh in his 
mind, and will not be compelled to turn back to early install- 
ments of the series to read over the theoretical principles a 
second time so as to refresh his mind. 


Wm. Baxter, Jr. 


Electrical Flow not Perceptible with Ordinary Means. 
From the appearance of a wire no one can tell whether 
there is an electric current flowing through it or not, as it 
does not change in color, size or shape, in so far as can be 
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determined by an ordinary inspection. As a matter of fact, 
however, the diameter of the wire is increased, but this in- 
crease is so small that it cannot be. detected except with 
measuring instruments of the finest type, and even then only 
if the current flowing through the wire is very strong. The 
diameter of the wire is not increased through any direct effect 
of the electric current, but simply because the latter in tra- 
versing the wire generates heat and the latter expands the 
metal. The amount of heat generated in the wire per foot of 
length depends upon the strength of the current, upon the 
diameter of the wire and upon the metal it is made of. In 
any case, the stronger the current the greater the heat. If we 
take a current of a given strength the heat it will generate 
in a wire will depend upon the diameter of the latter, and 
will increase as the diameter is reduced, and reduce as the 
diameter is increased. If we take pieces of wire of iron, cop- 
per, lead, tin and several other metals, all of the same diam- 
eter, and join them together end to end and pass an electric 
current through the lot, we will find upon making a careful 
test that the amount of heat generated in one foot of wire of 
the several metals is not the same but varies to a decided ex- 
tent. The heat generated in the copper wire will be less than 
in any of the other wires, being only about one-seventh of that 
generated in the iron, and about one-twelfth of that in the 
lead. 
Generation of Heat in Conductor. 

To explain the generation of heat in the wires, and also 
the difference in the amount of heat generated in the different 
metals, we have to go back to the principle of the conservation 
of energy, which governs the action of electricity as well as 
all other natural forces. The explanation is simply this: It 
requires energy to force an electric current through a wire, 
and this energy cannot be destroyed—it can only be trans- 
formed, or changed into another form of energy. Electricity 
is a form of energy and the portion of this energy that is ab- 
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Figs.1 and 2. Principles of Electric Flow. 


sorbed in forcing the current through the wire is transformed 
into heat, which is another form of energy. The fact that 
more heat is generated in forcing the current through the 
lead wire than through the iron shows that the lead resists 
the flow of the electric current more than the iron; and the 
copper in which so very much less heat is generated only 
offers a small portion of the resistance of the iron and lead. 


All Substances Resist the Flow of Electricity. 
Every substance known resists the flow of electricity 
through it, thus all substances are said to possess electrical 
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resistance. Some substances permit the electric current to 
pass through them freely, and are spoken of as electric con- 
ductors, while other substances resist the flow of current so 
much as to practically stop it entirely. Such substances are 
called non-conductors, or insulators. The resistance that any 
substance offers to the flow of an electric current is measured 
by a unit called an ohm, and the same unit is used whether 
the material be of the highest order of conductivity or the 
lowest. The resistance of all substances that are used as 
conductors, is so low that it is measured in a few hundred 
ohms, and in some cases by very small fractions of one ohm; 
but substances that are of such high resistance as to come 
under the head of insulators are measured in millions of ohms, 
or in megohms, this latter word designating one million ohms. 
All forms of matter resist the flow of electricity, whether 
they be solid, liquid or gaseous, and the only difference be- 
tween them is in the amount of resistance they offer, which 
in some is exceedingly small while in others it is very great. 
The conductivity of copper and silver, which are the best con- 
ductors is many billion times greater than that of glass or 
mica, which are among the poorest conductors, being so poor 
that for all practical purposes they totally prevent the pas- 
sage of a current through them, and on that account are 
classed as insulators. : 

Inasmuch as a wire resists the flow of an electric current 
through it, it is natural to conclude that the longer the wire 
the greater the resistance, and this conclusion is entirely cor- 
rect. It is also natural to infer that the smaller the wire 
the greater the resistance, and this is also true. The resist- 
ance of a wire is increased by making it longer or smaller. 
It is for this reason that electric motors and generators of 
large capacity are wound with larger wire than smaller ma- 
chines. 


Ohm, Ampere and Volt. 


In the foregoing we have stated that the resistance of a 
wire is measured in ohms, but this statement by itself is not 
very comprehensive, for it will naturally be asked, what is an 
ohm? What amount of resistance does it represent? An ohm 
is an amount of resistance permitting a certain amount of cur- 
rent to pass through the conductor, when the current is im- 
pelled by a certain amount of force. The strength of the cur- 
rent is measured by a unit called an ampere. The current is 
driven through the conductor, against the resistance, by a 
force or pressure that is called electromotive force, which 
means the force that moves the current. Blectromotive force 
is measured by a unit called a volt. The relation between the 
ohm, ampere and volt is such that an electromotive force of 
one volt will force a current of one ampere through a conduc- 
tor having a resistance of one ohm. If the resistance of the 
conductor is two ohms, one volt of electromotive force will 
only force one-half of an ampere of current through it, and 
if the resistance is ten ohms, one volt of electromotive force 
will drive one-tenth of an ampere through it. On the other 
hand if the resistance of the conductor is half an ohm, two 
amperes of current will be forced through it by an electro- 
motive force of one volt, and if the resistance is reduced to 
one-tenth of an ohm, one volt of electromotive force will drive 
ten amperes through it. From all this it will be seen that if 
we know the resistance of a conductor, and the electromotive 
force acting on it, we can easily calculate the current strength, 
by simply dividing the electromotive force by the resistance. 
Again, if we know the electromotive force and the current 
strength all we have to do to obtain the resistance is to divide 
the electromotive force by the current. Finally if we know 
the strength of the current and the resistance of the conduc- 
tor we can obtain the electromotive force that impels the cur- 
rent by simply multiplying the resistance by the current. In 
every case we have to take the current in amperes, the re- 
sistance in ohms and the electromotive force in volts. . 


'Ohm’s Law the Foundation of Electrical Science. 


The foregoing is what is known as Ohm’s law and is the 
foundation stone of electrical science, and should be thor- 
oughly understood by every one who desires to acquire in- 
formation on the subject. In mathematical language the re- 
sistance of a conductor is represented by R, the strength of 
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current is represented by J and the electromotive force by ZH, 
and Ohm’s law is written in the three following forms: 
E EK 
[=— k= 
R 

Translated into plain English these three forms mean that: 
The electromotive force in volts is equal to the current, in 
amperes, multiplied, by the resistance, in ohms: The current, 
in amperes, is equal to the electromotive force, in volts, di- 
vided by the resistance, in ohms: the resistance, in ohms, is 
equal to the electromotive force, in volts, divided by the cur- 
rent, in amperes. 

The above explanation of electrical units while showing 
clearly the relation between volts, amperes and ohms, is not 
entirely satisfactory to the man who knows nothing about 
electrical science, because it gives no means by which he can 
form a correct conception of the magnitude of these units. A 
mechanic can readily realize the magnitude of a foot-pound 
when he is told that it represents the energy required to lift 
one pound one foot high. He can understand this because 
he knows the magnitude of one pound as well as that of one 
foot. To be able to realize the magnitude of the electrical 
units it is necessary to know what they are equivalent to in 
other well-known units, and on this point we will throw light 
in what follows: Work cannot be measured by pounds alone, 
or by feet alone, because it is the product of weight multiplied 
by the distance through which it is moved. In the same way 
electrical work or energy cannot be measured by amperes or 
volts alone as it is equal to the product of the amperes of 
current by the volts of electromotive force that drives the 
current through the conductor. The product of one volt by 
one ampere is called a watt, and is an amount of energy that 
is equal to very nearly 44.24 foot pounds, that is, to the 
mechanical energy required to lift one pound 44.24 feet high. 
This connecting link will enable any one to soon form in his 
mind’s eye a relationship between the electrical units of meas- 
urements and the foot pound, or horsepower. The magni- 
tude of the ampere by itself can also be obtained from the 
amount of chemical action it can produce, but this informa- 
tion is of no service to any one not versed in chemistry, and 
not at all necessary in purely mechanical work. 


B=I1XR 


Electric Currents Flow only in Circuits. 


Electric currents can only flow in an endless path or circuit, 
that is, they must return to the point from which they start. 
The path in which an electric current flows is called an elec- 
tric circuit, and it may be more readily understood by com- 
paring it to the piping system in a steam heating plant. In 


such a plant the steam passes out of the boiler into a pipe — 


through which it is conveyed to the radiators, and after pass- 
ing through these it returns to the boiler, to be again gen- 
erated into steam and pass out on its mission of distributing 
heat. In the electric circuit, a generator is provided, which 
in the case of a call bell or other small apparatus may be 
a battery, and in large work a machine driven by steam 
or other power. This generator develops the current and the 
electromotive force required to force it through the circuit, 
and the current after passing through the circuit returns to 
the generator without having been diminished in the least. If 
the current passing from the generator into the circuit has a 
strength of ten amperes, the current returning from the cir- 
cuit to the generator will also have a strength of ten amperes; 
it can neither increase nor decrease in its passage through the 
circuit, and all the generator has to do is to keep it moving, 
or in other words to generate the electromotive force neces- 
sary to overcome the resistance of the circuit. 

There is one difference between the steam pipe circuit above 
referred to and the electric circuit which is a decidedly im- 
portant one. In the former if the pipe is ruptured at any 
point the steam will escape into the air until the flow is cut 
off by the closing of valves or’other means; but if an electric 
circuit is ruptured at any point the current will at once stop 
flowing. The effect is the same as if in the steam pipe cir- 
cuit, the ends of the broken pipe were closed up at once so as 
to prevent the escape of steam. 

An electric circuit must be made up of conducting material, 
but it is not necessary that all of it be of the same material. 
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A portion may be copper wire, another portion iron wire, a 
third portion may be a conducting liquid or some form of 
solid that cannot be drawn into a wire, such for example as a 
rod or plate of carbon. The current that will flow through 
any circuit is proportional to the total resistance of the cir- 
cuit, and is determined by dividing the volts of electromotive 
force developed by the generator by the total resistance of 
the circuit in ohms, the quotient being the current in am- 


peres. 
Need of Insulation. 


In order that an electric current may be confined to any 
particular circuit, it is necessary that the matter that sur- 
rounds that circuit be of such high resistance as to come 
under the head of an insulator. Air is such a form of matter, 
therefore, if a circuit made of copper wire is suspended in 
the air the current will be confined to it. If, however, the 
wire is laid on the ground all the current will not be con- 
fined to it, but some will pass into the ground at points near 
where the current leaves the generator, and will flow through 
the ground to other points near the end of the wire through 
which the current returns to the generator, and at these points 
it will re-enter the wire, so that all the current that passes 
out of the generator may return to it. In practice wire cir- 
cuits are strung on wooden poles so as to keep the wire from 
coming in contact with the ground. If these poles were per- 
fectly dry they would prevent the leakage of current through 
them from the wire to the ground; but they cannot be kept 
dry enough in practice to act as perfect insulators, and on 
that account glass, and porcelain supports, called insulators, 
are provided to support the wire. These insulators are far 
more effective than the wooden pole alone, in part because 
the material of which they are made is a much better insu- 
lator, and in part because they are made so as to prevent the 
formation of a continuous path of water, or moisture, between 
the wire and the ground. Water if perfectly pure is one of 
the highest insulators, but the water that settles on the poles 
that carry electric wires, is not pure, and instead of being an 
insulator is a good enough conductor to permit a considerable 
amount of current to pass through it. 

In the construction of electrical machines and apparatuses 
of various kinds it is necessary to wind wire in the form of 
coils and to pass the electric current through these, If such 
coils were made of bare wire, they would fail to perform their 

work properly, because the current would not follow the wire 
from one end of the coil to the other, as it should do, but 
would leak from one turn to the other through the many 
points of contact, and thus reach the end of the coil through 
the paths of least resistance. To prevent the current from 
taking this short cut path through the coil, the wire is cov- 
ered with a layer of cotton or silk thread, both of which ma- 
terials are good insulators, and in this way the only path 
through which the current can flow is the wire itself. In 
some cases, where the current is forced through the circuit 


by a high electromotive force, the cotton or silk insulating . 


covering is made a more perfect insulator by being saturated 
with a varnish or insulation compound. These insulating com- 
pounds are not necessarily better insulators than the cotton 
or silk, but they improve the insulation by keeping out the 
moisture of the air. 


Uncertainty as to the Real Nature of Electrical Flow. 

In the foregoing we have spoken of electric current as flow- 
ing through a circuit, and also as starting from one side of 
the generator and returning to the other. This way of treat- 
ing the subject naturally leads the reader to infer that it is 
@ well settled fact that electricity flows through a circuit, like 
water through a pipe, and that we not only know this much 
to be a certainty, but that our knowledge on the subject is so 
complete that we can even determine the direction in which the 
flow takes place. As a matter of fact, however, we do not know 
whether electricity flows in currents or not, much less do we 
know that it flows in a certain direction. If we knew all this 
we would know just what electricity is, or at least we would 
know it to be a form of matter, for if a thing can flow in a 
stream it must be something tangible. Now we do not know 
whether electricity is a form of matter or simply a form of 
energy. We talk about electric currents because electricity 
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in a circuit acts as if it were flowing through it, and it helps 
the imagination enormously to look upon it as actually flowing 
like water through a pipe. As we do not know whether there 
is such a thing as an electric current we certainly cannot 
know in what direction it flows, assuming that there is a 
current; but it is the universal custom to talk about elec- 
tricity as if it flowed through the circuit, and the direction 
of flow is determined by certain effects that are produced, 
which will be explained in what follows. 


Principles of Electrical Flow. 

In Fig. 1 let the line A represent a wire stretched in a hori- 
zontal direction, and let B represent a short bar made of a . 
piece of soft wrought iron. Let B be suspended by a string 
fastened to a hook at its center, so that the bar may also be 
in a horizontal position. If there is no current of electricity 
flowing through wire A, we will experience no difficulty in 
bringing B into line with A, directly above it. This much we 
can accomplish by simply twisting the string slightly in one 
direction or the other. After we have brought B and A into 
line, if we connect A in an electric circuit so that a current 
will flow through it, we will notice that the instant the cir- 
cuit is closed, B’ will swing around in the direction of either 
of the arrows a or Db. If the current is weak the movement of 
B may be slight, but if the current is sufficiently strong B may 
swing around until it is nearly at right angles to A. If we 
try to return B' to a position parallel with A, we will find that 
a force resists the movement, and that as long as the current 
passes through A we cannot make B stay parallel with the 
wire except by holding it. From this experiment we find 
that when an electric current passes through a wire, a force 
is developed around the wire that is capable of swinging an 
iron bar around in a position forming an angle with the wire. 
This force is called magnetism, and it is developed by the 
electric current flowing through the wire and is not influ- 
enced in any way by the material of which the wire is made, 
in fact any form of electrical conductor will accomplish the 
same result. If we were to substitute for the wire a glass 
tube filled with salt water, the result would be the same. The 
effect is not confined to any particular side of the wire carry- 
ing the current but acts all around it. If B were mounted on 
a pivot and placed under the wire it would be moved around 
the same as when suspended above, and if B were mounted on 
a horizontal spindle so as to be held on either side of the 
wire the action would still be the same. The action is not 
confined to any particular part of the wire either. If A were 
a mile, or one hundred miles long and were traversed by an 
electric current, it would act upon B in the same way at all 
points from one end to the other. This shows that when an 
electric current flows through a wire, or other conductor, the 
surrounding space becomes the seat of a magnetic force, that 
is, an electric current flowing through a circuit is surrounded 
by a magnetic envelop. 

Wle stated above that when the current is passed through 
wire A, B will swing either in the direction of arrow a or 
arrow b. This is, true of the first experiment, but if the cur- 
rent is suspended, and after B swings back parallel with A 
and comes to rest, the current is again turned on, then B 
will swing in the same direction it did the first time. The 
explanation of this is that in the first experiment B being a 
piece of soft iron, was free from magnetism, but as soon 
as the current was turned on and the bar was thrown around 
to the angular position, it was magnetized from being im- 
mersed in the magnetic envelop surrounding the wire. Soft 
iron cannot retain more than a minute trace of magnetism 
after it is removed from the influence of a magnetic force, 
but even this minute trace is sufficient to determine the direc- 
tion in which the bar will swing when the current is turned 
on the second time, providing B is brought into a position 
exactly parallel with A. This shows that there is a fixed 
relation between the direction in which the current flows and 
the direction in which the magnetic force surrounding the 
current acts, for if there were no fixed relation, the direction 
of swing of B on the second trial would be wholly uncertain. 
This relation between the direction of the current and of the 
direction in which the force of the magnetic envelop acts 
can be more fully illustrated by the aid of Fig. 2, in which 
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the soft iron bar B is replaced by a magnetized needle B. 
A magnetized needle is made of hardened steel, and after be- 
ing properly magnetized, retains its magnetism permanently. 
Magnet needles, as everyone knows, will point to the north 
if suspended so as to swing freely; therefore, to repeat in 
Fig. 2 the experiments of Fig. 1 it is necessary not only to 
place the wire A in a horizontal position, but also north and 
south, and then the needle B will be drawn into a position 
parallel with the wire by the magnetic attraction of the 
earth. In the experiments with Fig. 1 we did not change the 
connections between the ends of wire A and the wires coming 
from the generator, but in the experiments with Fig. 2 we 
will have to change them; therefore, we will suppose that 
one of the generator wires is marked ‘positive,’ and the 
other ‘negative.’ If the positive generator wire is connected 
with the lower end of A and the negative wire with the top, 
or arrow head end of A, then, as soon as the circuit is com- 
pleted needle B will swing clockwise, to a position such as C, 
if it is suspended above the wire, but if plated under the 
wire it will swing in the opposite direction. If now the con- 
nections between wire A and the generator are reversed, so 
that the positive generator wire connects with the top of A 
and the negative generator with the bottom, of A, we will find 
that as soon as the circuit is closed, the needle B, if suspended 
above the wire, will swing counter clockwise, and if placed 
under A it will swing clockwise. Thus we find that by re- 
versing the direction of the current through the wire we 
have reversed the direction in which the needle swings. We 
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of the other types with two-wheel trucks where the wheel ar- 
rangement permits of the link bracket being bolted to the 
back of the guide-yoke, and the position, of the reverse shaft 
allows direct connection of the reverse shaft arm with the 
radius bar through a slip joint. In these engines, however, 
the design of the valve gear has been worked out to give as 
simple an arrangement as that used on some of the other 
types where the conditions are more favorable. The valve 
stem is connected to a crosshead which slides on a single bar 
guide supported at the front end by a knee bolted to the 
guide yoke. The combination lever is connected to this cross- 
head, the connection being below the radius bar. The link 
is carried in a bracket bolted to the front of a cast steel 
cross-tie located between the first and second pair of driving 
wheels. ‘The reverse shaft is carried in a bearing at the 
back of this same.cross-tie. This brings the reverse shaft in 
such a position as to permit of the direct connecting of the 
reverse shaft arm with the radius bar by means of a slip 
block and trunnion. Following are the principal data: 


General Specifications, St. Louis & San Francisco Ten- 
Wheeler. 


Cylinder: Type, simple piston valve; diameter, 21 inches; 
stroke, 26 inches; piston rod diameter, 4 inches; piston 
packing, cast iron spring rings. 

Valves: Type, piston; travel, 5%, inches; 
inch. : 

Gage, 4 feet 814 inches; wheel-base, driving, 15 feet 10 inches; 
rigid, 15 feet 10 inches; ‘total, 26 feet 10 inches; total 
engine and tender, 55 feet 34 inch. 


steam lap, 11/16 


St. Louis & San Francisco Ten-wheel Locomotive. 


have reversed the direction of the current through A in these 
experiments because we have reversed the connections with 
the generator, and the direction of the current through the 
generator must remain unchanged. é 

If we were to stand straddling wire A, with the needle in 
front of us, then if the current through the wire were flowing 
away from us, the needle if above the wire would swing clock- 
wise, and if the current were coming through the wire to- 
ward us, the needle would swing counter clockwise. Thus 
we determine the direction of flow of the electric current by 
the direction in which it causes a magnetized needle to swing. 
This is merely an assumption that electricians have agreed to, 
but it is no proof that the current flows in such direction nor 


that it flows at all. 
* * * 


ST. LOUIS & SAN FRANCISCO TEN- ae 
LOCOMOTIVES. 


An order of ten ten-wheel locomotives has recently been 
completed at the Schenectady Works of the American Locomo- 
tive Company, for the St. Louis & San Francisco Railroad. 
These engines are duplicates of a previous order built for 
the “Frisco” system by the same company, except for the 
application of the Walschaerts valve gear, and are illustrated 
herewith as showing the latest and most simple arrangement 


of this gear of any employed on previous locomotives of this ~ 


type built by this company. 
The ten-wheel and Pacific type~ locomotives do not lend 
themselves as readily to a simple design of this gear as some 


Weight, in working order, 183,000 pounds; on drivers, 136,000 


pounds; engine and tender, 310,800 pounds; tractive 
power, 28,300 pounds. 
Axles, driving journals, main, 9 inches x 12 inches; others, 


9 inches x 12 inches; engine truck journals, diameter 6 
finches, length 11 inches; tender truck journals, diameter 
51% inches, length 10 inches. 

Boiler, type, extended wagon top; outside diameter first ring, 
6634 inches; working pressure, 200 pounds; fuel, soft coal. 

Heating surface, tubes, 2,489.7 square feet; firebox, 164.6 
square feet; total, 2,654.3 square feet. 

Firebox, type, wide; length, 1021% inches; width, 67%4 inches. 

Grate, area, 47.69 square feet; style, rocking. 

Thickness of crown, % inch; tube, % inch; 
back, 8 inch. ‘ 

Water space, front, 414 inches; sides, 4 inches; back, 4 inches. 

Crown staying, radial. 

Tubes, material, charcoal iron; number, 318; diameter, 2 
inches; length, 15 feet % inch; gage, No, 11 B. W. G. 

Exhaust pipe, single nozzle, 5, 5%, and 5% inches. 

Smokestack, diameter, 15 and 173% inches; top above rail, 15 
feet 711/16 inches. 

Brake, driver, New York; tender, New York; air signal, New 
York; pump, Duplex No. 2 right hand; reservoir, 18% xX 
126 inches. 

Tender, frame, 10-inch channel and plates; style, water bot- 
tom,; capacity, 6,000 gallons; fuel capacity, 10 tons. 

Wheels, driving, diameter outside tire 69 inches; centers, diam- 
eter 62 inches; material, main, cast steel; others, cast 
steel; engine truck, diameter 33 inches; kind, cast iron 
spoke center; tender truck, diameter 33 inches; kind, 
cast iron plate center. 


sides, 34 inch; 
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THE BARNES’ LOCOMOTIVE SKIMMER AND 
BLOW-OFF VALVE. 


The accompanying cuts, Figs. 1 and 2, show the Barnes’ 
blow-off valve and locomotive boiler skimmer which latter is 
suited to any style of steam boiler, but mostly adapted 
to locomotive boilers. It is the invention of Mr. J. B. Barnes, 
14 GERMAN SILVER 
WIRE SPRING Vy 


LENGTH-PREE 4 
det : 
Ss SSS '6 cols 


SSS, 


Ns 


Machinery,N.¥ 


” 


LA BABBITT RINGS 1 THICK 


STEEL OR 
MALL. tRON 


BABBITT RINGS 
TWO THUGS 


Fig.1. Barnes’ Blow-off Valve. 


master mechanic of the Wabash R. R. with headquarters at 
Springfield, Il]. It is in successful use on that railway, and 
has been specified on a recent order for 110 new locomotives. 
The prime feature of this skimmer in connection with the 
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forming a U-shape, straddling the dry pipe and throttle-box 
stand. ‘The:skimmer consists essentially of a two-inch cast 
iron pipe with forty-four 5/16-inch cored holes, spaced equally 
on top. The top is made V-shape, forming a trough 4% inches 
high and 6% inches wide. The top of the skimmer is placed 
at the water level directly under the dome and embracing the 
dry pipe as stated. It is held securely in place by four hang- 
ers O' attached to the roof of the boiler. On each side of the 
skimmer is a 2-inch outlet connected with the blow-off valve 
shown in Fig. 1, the connection being a 2-inch iron pipe with 
the necessary fittings that make it easy to apply. 

The blow-off valve, Fig. 1, is made of brass with the ex- 
ception of the lever which is either of malleable iron or cast 
steel. The valve and valve stem are made integral, the part 
above the seat having four wings which fit into thé projection 
of the nut, thus forming a guide for the upper part of the 
valve which, in connection with the-babbitt ring guide for.the 
stem proper, insures the alignment of the valve and proper 
seating at all times. A pocket is cored in the valve to re- 
ceive a %-inch German-silver wire spring 1 inch in diameter 
and 4 inches long. This spring forces the valve back to its 
seat whenever the lever is released. For convenience of opera- 
tion a 44-inch iron rod is extended back from each blow-off 
valve to the cab, and handles are placed within easy reach of 
the engineer and fireman, who can readily relieve the foaming 
and priming, whenever necessary. 


Barnes’ Locomotive Skimmer and Blow-off Valve. 


Statement of Atlantic type engine No. 615, 21 x 26-inch cyl- 
inders, equipped with Barnes’ boiler skimmer, running in pas- 
senger service and using such feed water as found in Wabash 
River Valley, which is largely impregnated with sulphates 
and carbonates of lime and magnesia, and more or less chlor- 
ide of sodium or salt. Time, October 26 to November 23, 1906, 
in pooled service: 


With Without Saving 

Skim- Skim- in dollars 

mer. mer. Saving. and cents. 

In service, miles......... 8,173 1,000 (ANG; 

Times washed (7 hours 

per washing) ....0%.4. il 8 Tat$1.50 $10.50 
In service, hours (rental 
$15.00 per day or $0.625 

POL DOUPIFES A. ce fre. 665 616 49 at $0.625 30.63 
Fuel, pounds (1,000 

pounds to one washing) 1,000 8,000 7,000 at $0.0685 4.80 

PLO elie er OU Pan Te chee SRR Sots wv eae eo Sikes eos « $45.93 

Complete cost of device applied to locomotive......... $35.00 


Condition of boiler at end of test: 1% inch mud in bot- 
tom of boiler; 8 inches mud in leg of fire box; crown-sheet 
in perfect condition. ; 


Machinery,N.Y. 


Fig 2. Barnes’ Locomotive Boiler Skimmer, 


blow-off valve is the prevention of foaming, the engineman 
being enabled at any time to blow off the contents of his 
boiler with the assurance that the blow-off valve will seat 
properly. 

Referring to the cuts, Fig. 2 shows the skimmer applied 
to a locomotive boiler with the location of the blow-off valve 
indicated by dotted lines. The skimmer is designated at A 
and consists of two cast iron pieces bolted together at B and 


It is claimed that an engine equipped with, these appliances 
and properly operated will make eight times as many miles 
between washing’s as other engines not so equipped. This 
being true, it is obvious that the saving of expense due to 
washing and to boiler repair incident to contraction and ex- 
pansion in washing is very important and can scarcely be 
overestimated. This claim is apparently substantiated by the 
experience of the Wabash R. R., and a Statement is supplied 


. 


358 


by Mr. Barnes giving the record of engine No. 615, used in 
passenger service between Peru, Ind., and Detroit, Mich. The 
accompanying report is that of Mr. G. W. Smith, master me- 
chanic of the Peru division. 


*x* * 


THE ACTUAL EFFICIENCY OF A MODERN 
LOCOMOTIVE.—1.* 


A COMPARISON WITH THE LIGHTER LOCOMOTIVES OF 
TWENTY YHARS AGO. 


The comparisons between the locomotive of the present day 
and those built twenty years ago are to be based on: 
. The theoretical efficiencies. 

The first cost. 

The interest on the investment. 
. Depreciation in value. 

. Cost of fuel consumed. 

6. Cost of supplies consumed. 

7. Hauling capacity. 

8. Cost per ton mile. 

9. Reliability of service. 

10. Time lost in shop repairs. 


| 


Ol ®m OO 


1. Theoretical Efficiency. 

The comparison will be based on coal and water per horse- 
power per hour. Any marked saving in this direction is to be 
found only by comparing single expansion engines with com- 
pound engines, or with those using superheated steam. The 
water rate of single expansion engines has not been improved 
to any appreciable extent since 1885. 

At that time consolidation engines with cylinders 20 x 24 
inches were in use. They had Stephenson valve gears, which 
were as well designed as to-day. The boilers with their narrow 
fireboxes did not evaporate quite as much water per pound of 
coal as is done now with wide fireboxes and longer boiler tubes. 
The theoretical advantages of compounding are familiar to all, 
but the results of a recent comparative test on the Chicago 
and Eastern Illinois between two ten-wheel freight engines, 
one a four-cylinder balanced compound weighing 191,060 
pounds, and the other a single expansion engine weighing 
185,800 pounds, will be of interest. 

The average of seven tests on each shows: 


Single 
Compound. Expansion. 
Water per horsepower per hour.. 29.20 34.12 


Saving by compound in per cent of water, 17 per cent. 


There also should be incidental economies resulting from 
the use of the balanced compound engines, as they should be 
free from frame breakages and much easier on the machinery 
as well as the rail, due to the fact that the forces in these en- 
gines are perfectly balanced. 

Superheated steam is comparatively new and still in the 
experimental state, but its advantages in reducing the water 
rate. per horsepower are proven without question. The fol- 
lowing results of tests made by the Canadian Pacific Railroad 
show what has been done in this line. The Schmidt fire-tube 
superheater was used: : 

Coal per 1,000 Saving by 


ton miles. Superheat. 
Pounds. Per cent. 
January to May, with superheater... 129 26.70 
Freight, without superheater......... 176 
June to September, with superheater.. 382 22.83 


495 


Feed-water heaters have been tried but are not used except 
experimentally as yet. Two items which must be considered 
when making comparisons of the quantity of. coal burned on 
modern passenger trains are, first, the heating of the cars 
of the train by steam, and second, the electric light plant for 
the headlight and also for cars of the train, both of which are 
sources of very severe drain on the boiler, and only affect the 
modern locomotives. Twenty years ago cars were heated 
with stoves and lighted with oil or gas. 

In some tests made by the Gold Car Heating & Lighting 
Company on the Northern Pacific Railroad in extreme cold 
weather, by catching the drips from the cars, it was found 


Passenger, without superheater....... 


* Abstract of paper read by Wm. Penn Evans before the Pacific Coast 
Railway Club, March 17, 1906, 
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that sixty-two pounds of water per car per hour were ob- 
tained. Ordinarily the consumption of steam would not aver- 
age over fifty pounds, so that if we assume ten pounds of coal 
burned on the engine per car per hour, in addition to the 
regular amount needed for moving the train, we will be on 
the safe side. With ten-car trains this would be 100 pounds 
per hour. Of course if there are leaks in the train-pipe, as 
sometimes occur, especially at the couplings, the amount will 
be increased. : 

Electric lighting of trains, whether the current is generated 
by a steam engine and dynamo in the baggage car, or whether 
the generators are driven by the axles of the cars, places an 
increased coal consumption upon the engine. The Northwest- 
ern Limited trains between Chicago and St. Paul were lighted 
by the former method, the current in use during the evening 
representing about 15 kilowatts, or 20 horsepower. If each . 
car is lighted with 600 candlepower, there will be about 2,400 
watts required, or, say, three horsepower per car, and this 
will represent in round numbers about 15 pounds of coal per 
car per hour. 

Improvements in the valve-gear are continually being ex- 
perimented upon but only two types need in this country to 
be given serious thought, the Stephenson link-motion and 
the Walschaerts valve-motion. The Stephenson link was in 
general use twenty years ago and is the most common to-day, 
but in the last year or two the Walschaerts gear has been ap- 
plied to a great many new engines. No economy is claimed 
for this gear over the Stephenson, and its application is due 
to mechanical simplicity and reduced weight. No comparative 
tests have been made to my knowledge, so it may be assumed 
that no gain in the water rate is obtained. 


2. First Cost. 
In 1885 and 1905 engines were sold by the builders at the fol- 
lowing prices, as shown in the following relative weights and 


prices of locomotives: 


: Price 
Weights. 


1885 - Price. Per 1b, 
AMEYiGann once tt ae 80,857 $6,695 0.0828 
MOgUl oe ae ieee. eee 72,800 6,662 0.0912 
Ten-wheelery 2. os.> 7 eee 85,000 7,583 0.0892 
GConsolidationy. aa. ona 92,400 7,888 0.0854 
f Price 
1905 Weights. Price. per lb. 
America tinnesceis: Gt. cae 102,000 $9,410 0.092 
PN EWELATOD Si. 5d Agen ian a oso 187,200 15,750 0,083 
PACTIC Wee ou ers ose eee 227,000 15,830 0.07 
Nen=wheeleresesmsianiaeeee 156,000 15,690 0.088 
Consolidation mtr. eee 192,460 14,500 0.075 


The price per pound is figured from the total weight of the — 
engine with three gages of water in the boiler, but excluding 
the tender. ° ; 

3. Interest on Investment. 

This figure is governed by the economic conditions of the 
country. At present the usual rate of interest is four per 
cent. In 1885 it was five to six per cent. Interest is there- 
fore one to two per cent lower than in 1885. The fluctuation 
between the two dates has been great, especially during the 
panic of 1893 to 1897. 

4. Depreciation in Value. 

This division of the general subject allows considerable dis- 
cussion. As soon as the engine goes into service, its value 
takes a sudden drop due to the fact that it then becomes a 
second-hand machine. After this its depreciation is gradual 
until the cost of repairs and maintenance equals the ser- 
vice which can be obtained for it. Under average conditions 
prevailing in this country this occurs after a service of about 
twenty years when the curve of depreciation runs parallel to 
the base line. It may be discussed systematically by dividing 
it into several principal headings. 

1. The original cost of the locomotive and its present value. 
To the cost charged by the builder should be added the freight 
charge for delivery and the cost of breaking in the locomotive. 
The value of locomotives which have been in service a number 
of years, but which are in good working order, may be obtained 
approximately by obtaining the net weight of the locomotive 
proper, without tender, and without water in the boiler, and 
multiplying this weight by seven for the value of cents. 

2. Depreciation must have some relation to the estimated 
life, but it is not necessarily a constant, as is often assumed. 


March, 1907. 


The common rule is to divide the original cost by the estimated 
life in years to find the yearly depreciation. A more rational 
method is based on the fact that after certain periods of ser- 
vice locomotives depreciate more rapidly. When this is taken 
account of it is suggested that for the first five years the full 
second-hand value of the locomotive may be taken; for the 
second five years 85 per cent of this second-hand value; for 
the third five years 70 per cent; and after fifteen years 50 
per cent of the second-hand value; after 20 years 25 per cent 
of the first cost. : 

Again the money invested in a locomotive may be treated as 
an amount of capital which is to be redeemed by an annuity 
in a certain period of years. For example, if the life of a lo- 
comotive is taken as fifteen years, and the interest at six per 
cent, we find in the annuity tables that the annual payment 
required to redeem $1,000 in fifteen years is approximately $43, 
and for a locomotive costing $10,000 the annual charge would 
be $430, which is considerably less than the straight charge 
obtained by dividing $10,000 by 15, which equals $666. 

This argument applied to engines in 1885 as well as 1905, 
except concerning the length of life of the engine. The ac- 
tual life of a locomotive is a very uncertain thing to compute. 
An engine thirty-eight years old was recently withdrawn from 
active service, having the original rods, frames, etc., and in 
England engines are said to be running in the neighborhood 
of fifty years old, and a Baldwin engine sixty years old is 
still in operation in Cuba. 

Generally in this country when a locomotive is twenty 
years old it is supposed to have reached the limit beyond 
which it is not considered policy to spend much money for 
repairs, and if the same size and price of engine were pur- 
chased with which to replace it, an annual charge of five per 
cent would create sufficient funds to effect a renewal at the end 
of the twenty-year period. 

From what has been said it is plain that depreciation de- 
pends more on the service and use of the locomotive than the 
locomotive itself. Since engines twenty years ago were used 
more carefully and made fewer miles in a month than they 
do now, the rate of depreciation was much lower than to-day. 
In this respect the charges against an engine of 1885 would 
be less than for an engine of 1905. 


5. Fuel. 

We were unable to get reliable data for the past twenty 
years, but to illustrate we will give such information as we 
have been able to gather for the years 1897 to 1905. 


ROMMECOA LN GOSS IG artes | scidiete em + cdnttte soils eee o's Doro 
Uetls. oOg0l (Gai Ws. ticads spices Bee on Gee eae 3.20 
Lots) GSB Gos SIGE IRE A Seno 8 eee 3.12 
Ey CMC OAM UNGOSUMIIGsrtniin tele cictale occtace cis sise seen cus 3.12 
Pim COST MUS ts Aes -c:spcic:s ove cha siasvstaic.s 0 eee 8 3.29 
Her me Call CONLMAIS eiteitiere asi thse bic esc eicie cae es 3.14 
EEO POMC OSE LES Clete esc) Ciece ns (Abie, F ievdve os elece e's elas 
ea COR Ua COST ALU erry et cr. eid sis ole tts ope bse s ce 3.26 
MOOSMCOAl GOSt 9US Wels. snisi0 ale oso ocs COCRAR EE COED 3.38 


The introduction of oil has reduced the cost of this item on 
roads within reach of the oil supply. 

An average figure for evaporation of water per pound of coal 
is 6144 pounds. From the results of a number of tests made 
with fuel oil in California we may safely allow 1014 pounds 
water per pound of oil. 

Assume coal, $3.38 per ton; oil, 3% cent per gallon of 8 
pounds; 168 gallons oil—=1 ton coal; then: 


0.169 
Coal at $3.38 a ton or 0.169c. per pound, ——-= 0.02704 cent. 
61 


0.09375 
Oil at % cent per gallon or 0.09375c. per pound, — = 
10% 


0.00892 cent. 

When the boilers are equipped with some form of super- 
heater the evaporative rate for both oil and coal is lower, but 
they continue to bear about the same ratio. This is due to 
the fact that some of the heat of the boiler is diverted from 
evaporating water to superheating the steam, and also be- 
cause of the reduction of the heating surface effective for 
evaporating water. This is not true of the Vauclain super- 
heater, which is entirely in the smoke-box and utilizes the 
waste gases for the purpose of superheating the steam with- 
out in any way reducing the heating surface of the boiler. 
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6. Supplies. 

As fuel has been discussed separately, the item of “Supplies” 
will include water, oil, waste, and tools. Where water has 
been treated chemically to precipitate the scale forming salts, 
it has a real value after treatment, aside from the cost of 
putting it in the locomotive tenders, which varies greatly 
with the character of the water and the method of treatment. 
Twenty years ago water was not treated at all. To-day very 
few railroads use a water which they know is bad without 
treating it first. The money paid for water treatment is then 
an expense which is found charged to engines to-day which 
was not charged twenty years ago. 

The cost of oil is a subject of a great discussion among mo- 
tive power men, and although the cost of lubricating loco- 
motives is usually not over one per cent of the locomotive ex- 
penses, it generally receives as much attention as the cost of 
fuel.. When we consider that the fuel ordinarily runs into ex- 
pense thirty or forty times as fast as oil, there seems to be 
little reason for this anomalous fact unless it is the peculiar 
conditions under which lubricants are purchased. Very often 
there is an agreement with the oil company that lubrication 
will be effected for a specified figure, and whatever is used 
over that amount (per engine mile) is supplied free of cost; 
that is, the extra cost as represented by the excess of oil used 
is refunded to the railroad when the annual settlement is 
made. At first sight this would seem to minimize the anxiety 
to make a good oil record, but the incentive lies in the fact 
that when the contract is renewed in one or two or five years’ 
time, if the refunded amounts have been large the unit price 
is increased. 

As an illustration: A certain railroad was working under a 
guaranteed amount of oil for locomotives at $1.20 per 1,000 en- 
gine miles. The year before the contracts expired, owing 
largely to an increase in the size of locomotives caused by 
the liberal purchases of heavy power, the cost (as charged 
out at the agreed prices) ran in the neighborhood of $2.00. 
While the amount necessary to reduce the cost during the life 
of the contract was promptly refunded, the price was raised 
in the new contract to $1.82 per 1,000 engine miles. These 
statements and documents passing constantly through the 
hands of the officials are no doubt responsible for the alert- 
ness with which oil consumption is watched, as no such ar- 
rangement obtained with fuel. 

The following gives what may be considered a fair average 
of the number of engine miles for an engine to make on a 
pint of valve oil: 


ENGINE MILES PER PINT OF VALVE OIL. 
Cylinder 


Diameter, Miles 
Engine. Service. Inches. Per Pint 
Simple Passenger alle 150 
Simple Freight alge 100 
Simple Passenger 19 120 
Simple Freight 19 80 
Simple Passenger 22 90 
Simple Freight 22 60 
Compound Passenger 17 and 28 90 
Compound Freight 17 and 28 60 


The above comparison shows that the modern engines can 
go only about one-half as far on a pint of valve oil as the 
smaller engines of twenty years ago. 

The introduction of grease for heavy bearings of late years 
has made a saving which is shown in the following table: 


ESTIMATED COST OF CYLINDER AND ENGINE OIL OR GREASE PER 
ONE THOUSAND MILES. 


Cylinder ‘ ; 

Diameter, Without With 
Engine. Service. Inches. Grease. Grease. 
Simple Passenger ale $1.31 $0.85 
Simple Freight fans 1.65 1.12 
Simple Passenger 19 1.67 1.08 
Simple Freight 19 2.07) 1.41 
Simple (Passenger 22 eae 1.45 
Simple Freight 22 2.68 1.84 
Compound Passenger 17 and 28 2.23 1.45 
Compound Freight 17 and 28 2.68 ‘1.84 
$16.52 $11.04 


This shows a difference in totals of $5.48 and a saving of 
33.2 per cent by the use of grease. 

The cost of waste per thousand miles has been found to be 
proportional to the cost of the oil. From a report of the Chi- 
cago & Northwestern Railway, the cost varied on different 
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divisions from one-tenth to one-fourth that of oil, the average 
for the whole road being one-seventh, that is, where the oil 
costs $2.10 per 1,000 engine miles, the waste amounted only to 
30 cents for the same distance. The oil and waste should 
ordinarily vary proportionately for engines of different size so 
that if we take the waste at one-seventh the cost of oil, we 
cannot be very far from the truth. If an engine is equipped 
for grease on all the main bearings the expense is much less, 
as then only the waste for the tender truck boxes and for 
wiping the engine is necessary. 
* * * 


TIRE-WEHAR RECORDING GAGE. 
CHARLES R. KING. 
The gage here illustrated, designed and employed by the 
State Railways of France, records on paper the amount of 
tire-wear. The measure and registration of the tire-wear is 


Tire-wear Recording Gage. 


autographic, it being in fact an adaptation of the pantograph, 
tracing an inverted profile of the tire upon paper qua- 
drilled to the millimeter, so that the most elaborate meas- 
ures are at once visible to the eye without the use of rules. 
Consequently there is no subsequent need to transfer the 
measures to paper either in figures or graphically, as is neces- 
sary by the slow process attending the use of hand-gages, of 
which an example is to be found on page 441, May, 1906, issue. 

The body of the instrument is of bronze, circular in form, 
with two downwardly projecting legs which embrace the tire 
and to which it is rigidly secured with adjusting screws and 
vise-like jaws. Above, at the top of the frame is a plate to 
which two hinged spring clips serve to hold the paper for the 
diagram. The pantograph proper is composed of equal-sized 

AB BC 


0 D=0 E=—— >—\-, and the point O being fixed, 
2 2 : 


the guiding or tracing point C in describing any figure, causes 
the upper point A to describe a reversed homograph of equal 
size to the lever figure or model. 

The weak point of pantographs is their want of rigidity. 
In this instrument the necessary rigidity of the articulated 
system is assured by the circular grooves in which the bear- 
ings D and £ travel. The guiding point is of hardened steel 
and its leg carrier is pivoted on the rotating arm at #. The 
center line of the guiding point forms an angle of 55 degrees 
with the leg, and the point should coincide exactly with the 
center line of the leg, as shown in the sketch. A vertical 
screw at one side of the frame is used to set the instrument 
to the required height from the tread of the tire; and in set- 
ting the instrument it is indispensable that the point C (in 
the view at the right) shall pass through the plane corre- 
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sponding exactly with the center of the axle which fs assured 
by means of a straightedge. In operation the diagrams are 
obtained as follows: 

From the outside corner of the tire at 0, and the inner 
circumference of the tire at N, the arms of the instrument 
occupy the left-hand side of the gage as shown in the view. 
Guided by the figures the point is moved from C, to the upper 
corner of the tire flange at M, and there the leg is turned 180 
degrees on its axis until the steel point occupies the reversed 
portion shown by the dotted center lines, when-it is moved 
from M down the inside face of the tire to N. This leaves the 
outside face of the tire C, to P, still to gage. The pantograph 
arms are then pressed over to the right until they occupy the 
reversed position indicated by the dotted lines (4, H,, B:, D,, 
A,, at the same time giving the guiding leg a half turn 
on its axis so that the point occupies the proper angle, shown 
by the dotted lines, for tracing the vertical line C, to P. The 
pencil which inscribes these movements on the paper is set 
in an adjustable holder provided with spring and screw so 
that it can be withdrawn backwards from the paper during 
any operations of setting the limbs of the instrument as just 
described. As a time-saving device in place of simple measur- 
ing gages, the instrument has an advantage, while the dia- 
grams, when preserved, serve to show the relative wearing 
qualities of different makes of tires. 

oy * _* * 
MARINE ENGINE PISTON PACKING. 

An interesting form of piston packing was recently de- 
scribed in Hngineering, which is made at the Graighton Engi- 
neering Works, Craighton, Glasgow; it is designed for use in 
steam engines, gas engines, pumps, air compressors, etc. It 
consists of three rings, the two outer rings being the packing 
rings proper, while the center ring is a tension ring. This 
ring has about double the amourt of spring) power possessed 
by the other two rings, and its construction is such that it 
does not touch the cylinder walls, its pressure being trans- 
mitted to the two side rings instead. The angle made by its 
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Lubricating Grooves 


Three-ring Piston Packing. 


side is such that the resultant side pressure tends to lock 
the bearing rings in the groove and thus produce a semi- 
solid piston. Hence it does not have the defect common to 
steam set packing rings of wearing the cylinder bore. large 
at the ends when the steam pressure is greatest. The pack- : 
ing is made of a special cast-iron mixture for steam, etc., but 
when used for water pumps the rings are made of a special 
bronze. The packing is particularly recommended. for super- 
heated steam with high piston speeds, and it is claimed that 
it does away with the chattering that takes place with some 
other forms of rings. The construction is simple, being — 
straight lathe work, with no hand fitting whatever required. 
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SPECIAL TOOLS FOR MUSICAL INSTRUMENT 
WORK. 


Ss. J. PUTNAM. 


The accompanying halftones show a patent guitar and 
mandolin head ‘‘machine”’ and special screw machine box-tools 
designed by the writer for the Hinzmann & Putnam Mfg. Co., 
New York City, during the period from 1898 until Mr. Hinz- 
mann’s death in 1904. The patented improvement on the open 
plate head machine, Figs. 4, 5, 6 and 7, consists of the com- 
bination whereby the wormwheel and stem 4A, Fig. 4, can be 
made in one piece instead of three, which means a saving 
of 192 parts in every dozen pairs of machines. The closed 
half plate machines, Figs. 1 and 8, and the closed whole plate 
machines, Figs. 2 and 3, although of unique design, are not 
patented. The Hindley form of worm B, Fig. 4, is used in 
order to have the full benefit of the difference in diameter of 
the stock and the diameter of the journals for a thrust bear- 
ing. When the diameter at the bottom of the thread is the 
same as that of the journal, and the thread is run straight 
across instead of on a radius, it will cut half of the throat 
collar away. Another point is the cost of cutting the thread. 
I suggested a box tool that could be used in a regular hand 
screw machine and would cut a Hindley worm of our re- 
quired dimensions (7/32 inch in diameter, and 0.1 inch pitch) 
in record breaking time. However, we sent a sample screw to 
a well-known machine tool manufacturer to see what regular 
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Ways and means could do, and a screw machine with special 
leader-bar attachment was recommended for making it; 
an estimate was given that the machine would make 350 
pieces (from rod brass) in ten hours. This did not look good 
to us, so the box tool shown in Fig. 10, which will be de- 
- scribed later, was made instead. 

Referring again to the wormwheel details: Other makes 
have a square hole through them and the end of the stem is 
milled square to suit; a hole is drilled and tapped in the end 
of the stem which passes through the plate, and a screw with 
a head large enough to cover the square hole in the worm- 
wheel is used to pull the wheel down against the plate. The 
stem of our wormwheel A, Fig. 4, has a groove flush with 
the shoulder of the wormwheel. The width of the groove is 
made to correspond with the thickness of the plate D, Figs. 
4 and 5, and the diameter at the bottom of the groove takes 
its bearing in the elongated slots shown at # in the plates 
Figs. 4 and 5. One end of the slot is made large to allow 
the barrel or stem of the wormwheel to pass in when assem- 
bling. The lugs CC which form the bearings for the worm 
are assembled on the worm and riveted to the plate through 
square holes at F F, Figs. 4 and 5, thus preventing the worm- 
wheel from getting away from the end of its slot bearing. 
The metal for plates D, Figs. 4 and 5, is ordered in long 
strips and the fancy crown-shaped ends on plate D, Fig. 5, are 
made by a punch and die when cutting it up to the required 
length. All of the holes in the plate are made by a piercing 
punch and die in one operation. 
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A Brass Wormwheel and the Way it was Made. 

When we first started, all the metal parts were made of 
brass and the wormwheels -were hobbed; the hob used was 
over 3 inches in diameter, 2.6 inches lead, 0.1 pitch (26 mul- 
tiple threads), which made our wormwheel (which was 13/32 
inch diameter with 12 teeth) resemble a spiral gear. This 
fact was an advantage when assembling, for the lugs carry- 
ing the worm could go straight down to the shoulder and be 
riveted without difficulty. Another reason for using a large 
hob was that we would need it in making the cutter to be 
used in the box tool for cutting Hindley worm threads. 

In order to cut this 2.6 inches lead thread on our lathe, we 
compounded the gears by making a special gear for the inside 
end of the change gear spindle that would mesh with the 
gear on the cone pulley, and so on through the back gear 
quill to the gear on the main spindle. This main spindle gear 
had 78 teeth, and thus we got 26 multiple threads by removing. 
an intermediate gear after cutting one thread and then turn- 
ing the spindle a distance of 3 teeth on this main spindle 
gear, which gave the correct indexing for the next thread. 
The flutes in the hob were narrow and close together so that 
there would always be at least two rows of teeth cutting. 
The hob when finished was mounted upon a vertical shaft, 
and a spiral gear of the same diameter and pitch as the hob 
was fastened to the same shaft just above the hob. Tangent 
to this spiral gear and in mesh with its teeth was a horizontal 
shaft with a 12-tooth spiral gear, this being the number of 
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teeth wanted in the wormwheel to be hobbed. It was only 
necessary to construct a frame that would swing upon this 
shaft as a center and having another shaft parallel with it 
and opposite the hob, each of the parallel shafts having a 
spur gear connected by an intermediate gear. The last shaft 
had a hole bored in one end the size of the stem of the worm- 
wheel blank. Across this shell end of the shaft a slot was 
milled to drive the work wheel by means of a slightly tapered 
pin which was thrust into the hole used for fastening the 
strings of the instrument through the stem of the wormwheel.. 
The stem of the wormwheel to be cut is slipped into the 
holder while the machine is running, and a hardened steel 
forked plate latch, pivoted on the side of the swinging frame, 
drops into the slot of the wormwheel stem, when a cam lever 
carries it and the swinging frame in until it reaches a stop.. 
The wormwheel teeth are therefore cut with the wheel run- 
ning in its own bearing. The cam lever is now released, 
which allows the frame carrying the finished wormwheel to 
swing away from the hob; the latch is then raised and the 
wormwheel drops out into the pan. 


A Turret Tool for Knurling the Teeth of Steel Wormwheels. 


The rig described worked well on brass and it was used for 
more than a year. We would have used it longer only for 
the good reason that we no longer made the wormwheels of 
brass. It was in the year 1899 and brass came high. The 
proposition of making all parts of steel then presented itself 
and was adopted, using nickel flat finish. The wormwheel 
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was superseded by a spiral steel gear, the teeth of which 
-were knurled in the screw machine before cutting the piece 
off the rod. The turret tool shown in Fig. 9 accomplished this 
part of the operation in a very satisfactory manner. The 
‘body @ has a stem H which is fitted to the hole in the tur- 
ret. The jaws J, J and K have shafts through their entire 
Wength with hardened and tempered spiral gears keyed to the 
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Figs. 4, 5,6 and 7. Construction and Details of Improved 
Instrument ‘‘“Machine.” 

front ends, and also a set of straight cut gears of the same 
pitch and diameter at the other end. The straight cut gears 
are in mesh with a central pinion with twelve teeth and of 
the same diameter as the spiral gear to be “knurled.” The 
meshing of this pinion and the straight-cut gears prevents 
the spiral gears from getting out of time. The jaws are fitted 
to slots in the body G, and, with pins LZ to swing upon, are 
given enough movement to allow the spiral gear “knurls’” to 
pass over the blank to be cut. 

The jaws are held open by open coil springs supported by 
U-shaped frames which rest on body G@ and have studs pass- 
ing through them into the jaws as at M. The knurls are 
forced into the work by the clamp screw N and the depth of 
‘cut is regulated by the check nuts 0 O which stop against the 
band clamp P. While knurling, a stream of oil passes through 
the tube Q to the knurls. We have used both hot and cold 
rolled steel for these wheels with no difficulty from the teeth 


Fig. 8. Half-plate Machine Assembled. 


breaking. The tool that formed the blank is run in again 
after the knurling is done to trim up the ends of the teeth, 
after which the piece is cut off the rod. 


Cutting a Hindley Form Worm in the Turret Lathe. 

‘The tool shown in Fig. 10 is used for threading the Hind- 
‘ley worm. ‘The cutting of the thread is the first operation on 
‘the ,.blank rod. The cutting tool is an endless chaser revolv- 
ing in front of the screw; it is fed straight into the side of 
the stock and the instant the required depth is reached the 
worm thread is finished. The tooth contact attained, although 
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considered good for the purpose for which these machines are 
used, is less than that of an ordinary worm and wormwheel. 
The chaser tool, which might be called a hob, has twenty 
teeth, and the worm would therefore only be a Hindley worm 
when used with a wormwheel of twenty teeth, whereas we put 
it with a spiral gear of twenty teeth. This is done in order to 
reduce 10 a minimum the liability of waste in time when 
assembling. This is very essential, as the greatest demand 
for these machines is from manufacturers of the cheapest 
grade of instruments, and to this class of buyers competition 
has brought prices down to a surprisingly low figure. 

The box tool is held in the turret by the stem R, and in the 
front end of this stem there is a hardened 60-degree center 
which forms a thrust bearing for the worm shaft 8. This 
shaft has another bearing in the block at 7, and a driving 
head is pinned to the front end, a detail of which is shown 
in Fig. 11. The distance from the point of one tooth in this 
driving head to the point of the tooth opposite is about 0.020 
inch less than the diameter of the stock from which the screw 
is made. The teeth of the driving head work as an external 
broach when shoved on the edge of the rod, and it does not 
matter whether the blank is at rest or revolving, the grooves 
are always cut straight and parallel. When we were making 
the screws from brass rod the machine was run at 2,200 revo- 
lutions per minute, and was not stopped nor reversed. 

The worm of the driving shaft is of the same diameter and 
pitch as the thread to be cut and is in mesh with a twenty- 
tooth wormwheel, which is a part of the sleeve and first 
gear U of the train of gears to the cutter arbor V. The sleeve 
runs on a post which is driven into the body of the box tool 
and extends through on the under side for the lower bearing 
of the swinging frame W. The block containing the adjust- 
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able stop screw X for depth of cut also supports the down- 
ward thrust of the cut on the front end of the swinging — 
frame. The shaft Y, with handle, has two eccentrics which 
operate against the swinging frame on the upper and lower 
sides. This shaft has a long bearing in a boss on the side of ~ 
the body of the box tool and the swinging frame is held 
against it by a spring so that after the cut is made, the 
frame is released automatically. The cutter arbor runs on 
adjustable screw centers and the top face of the cutter Z is 
set flush to a radial line of the work. Opposite the cutter is 
a steady rest fastened to a block on the body of the box tool. 


Comparative Costs of Steel and Brass Worms. 

While making the worm screws of brass, the average 
number of pieces produced per ten-hour day was 1,500 and 
the greatest number in one day was 1,700. When making 
the worm screws of steel the average number of pieces pro- 
duced in ten hours has been 950, and the greatest number in 
one day has been as high as 1,100. When steel is 3% cents 
per pound and brass rod 14 cents per pound there is not 
much choice from a financial point of view which metal to 
use, but when the price of brass rod goes up to say 18% 
cents there would be a difference of 7 cents per hundred in 
favor of using steel. In arriving at this conclusion I am 
charging 15 cents per hour against the screw machine man’s 
time for his share of the company’s running expenses. This 
amount will of course vary in different departments, or in the 
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same department at different times, according to the number of 
men required to do the business on hand. That is to say that 
the running expenses in the line of non-producers’ salaries 
(from the president of the company down) power supplies, 
interest on investment, advertising, etc., will not vary much. 
We will say for example that in the department where these 
worm screws are made there are seventy-five workmen (not 
including foreman, draftsman, clerks, floor boy, or any other 
of the so-called non-producers). It will be seen from this that 
the department is charged with $11.25 per hour for its share 
of the running expenses of the company. In case it was 
found necessary to increase the number of workmen to one 
hundred the charge per hour against each man in order to 
cover this amount would only be 11% cents, whereas if the 
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force should be cut down to fifty on account of business being 
dull, the price per hour would come up to 22% cents. Wheth- 
er this system of figuring cost prices is very extensively used 
or not, I cannot say, but it is by no means new, however. In 
order to get down to facts for aid in the choice of material, 
a few figures of comparison may be interesting. 

Actual cost of 1,000 worm screws of brass, the net price 
being 14 cents per pound: 


Material, 1514 pounds rod brass at 14 cents........ $2.17 
Credit 1%, pound scrap (chips) at 8 COMER rata tele +. «o> 10 


Screw machine operation, piece work at 15 cents 


RE TURE once penta Saylor eae 1.50 
Charge for running expense 6.6 hours at 15 cents... .99 
Total of actual cost per 1,000 pieces................ $4.56 


Actual cost of 1,000 worm screws of steel, the net price of 
material being 834 cents per pound: 
Material, 15% pounds steel wire at 334 cents...... 58 
Screw machine operation, piece work at 24 cents 
CEES LVI. es css essen Sse eee ae 5 ee 
Charge for running expenses 10% hours at 15 cents 1. 58 


$4.56 
Actual cost of 1,000 worm screws of brass, the net price 
being 18% cents per pound: 


Material, 15144 pounds rod brass at 18% cents...... 2.87 
Credit 114%, pound scrap (chips) at 8 cents....... 10 
— 2.17 
Screw machine operation piece work at 15 cents 
WES INU) “See Sache Ca Stud Geol ae ce 1.50 
Charge for running expenses 6.6 hours at 15 cents. .99 
mOcaimor actualy cost per 100 pieces:.............5- $5.26 
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In connection with a number of boiler explosions which 
have taken place lately, some of these, particularly the one at 
the Lake Shore Collingwood shops, having resulted in fatal 
accidents, it has been pointed out that in some cases where 
boiler plate has been condemned by the United States inspec- 
tion department for use by the government, it has neverthe 
less been used for boilers sold to private factories. For this 
reason it is urged that there should be adopted a general law 
for testing of boiler plate. Such a law would no doubt have 
good reasons for being passed, particularly if it be true that 
condemned plate is used to supply customers who are not in 
a position to themselves test the material in the boilers sold 
to them. 

* * * 

During the investigation in regard to the terrible Terra 
Cotta disaster on the Baltimore & Ohio Railroad, E. W. Kelly, 
Jr., trainmaster of the B. & O. at Baltimore, when questioned 
in regard to the hours of employment of men engaged in the 
handling of trains, stated that local train crews worked during 
October and November last on an average 16 hours a day for 
six days a week without a period of rest. In some cases train- 
men worked 36 hours without relief, while others worked five 
and six days at a time on an average of 20 hours per day. 
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HELPFUL HINTS FOR THE TOOLMAKER. 


F. E. SHAILOR. 


The old saying that “one never learns the machinist’s trade” 
tempts the writer to set forth a few kinks that will be of 
benefit to those who have not passed many years in the hard 
school of experience. The methods as set forth herein are in 
vogue in the finest toolrooms in this country, in watch fac- 
tories, and in the manufacture of delicate measuring instru- 
ments. The reader may accept them for what they are worth. 


Cutting a Smooth Thread. 

When cutting threads, one often meets with difficulty in 
obtaining a smooth thread, such as is required for screw 
gages and taps. One good way to obtain a smooth thread is to 
turn the tap nearly to size and harden it; then draw the 
temper to a “light blue.” When turning to size, if the tool 
does not stand up well, draw still lower, the object being to 
leave just enough temper in the tap to make the steel firm. 
By making light chips with a hard thread tool a glossy, 
smooth thread will result. 

Another advantage gained by hardening the tap before fin- 
ishing is that it will greatly eliminate the chances of the lead 
changing after the final hardening. A thin lubricant of lard 
oil and turpentine is an excellent one for thread cutting. 
When cutting two or more taps it is customary in some shops 
to rough out both or all the taps, leaving the dogs on them, 
and for sizing or finishing cut the taps are chased without 
moving the thread tool. But if the thread tool dulls a trifle 
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Fig.1. Holder for Wires when Measuring Taps by the Three-wire{System. 


when making the finishing cut on first tap, the succeeding 
taps will not be exactly the same size. A good way to make 
a number of taps all of one size is to use a tool as shown 
in Fig. 1. Three fingers of small music wire are fastened in 
a handle. By placing the wires in the threads on the tap, as 
shown, and measuring with micrometers over all the wires, 
the taps to be made can be cut to exactly the same size, using 
same wires for measuring. If a solid thread tool is used, the 
cutting point should not project any further than is necessary 
from the toolpost, which will greatly reduce springing, which 
is one cause of rough threads, due to tool “digging” in. A 
curved neck thread tool gives best results, as this style of tool 
will spring away from the work instead of in. 


A Kink on Hardening. 

What will greatly reduce the chances of springing in hard- 
ening of an irregularly shaped punch or die is to thoroughly 
anneal same after it has been machined nearly to size. This 
will, of course, not entirely remove chances for accidents, as 
the prime cause of cracks and distortion of work is to be 
found in the operator’s way of handling the piece to be hard- 
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ened. An illustration of what takes place when hardening 
may be given by referring to the die shown in Fig. 2. If we 
place the die in fire the points C will heat and expand quicker 
than the main body of the die and there must be a sort of a 
“pushing” effect between the points C and main body of die. 
For this reason we heat “slowly and evenly.” Now, when we 
dip the die in the bath the points C immediately become 
chilled, and, of course, contract while the main body is still 
red hot. Assuming that the points have become entirely 
cooled, there must be a line that separates the part that has 
been cooled off from the red-hot part. It must follow that 
when the main body begins to contract there is a powerful 
strain at the line that separates the parts contracting at differ- 
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Fig. 2. Die of Irregular Shape subjected to Heavy Strains in Hardening. 


ent times. For this reason the die should be removed when 
quite warm; this allows the heat to run out into the points and 
the contraction will be more even. If allowed to cool in the 
bath there is apt to be a crack at D. Polish the die to draw the 
temper, and do not depend on getting an even temper by draw- 
ing the die when it is dirty, as one part may draw faster than 
another. 
Doweling Hardened Parts. 

When making pieces such as sections of a built-up die, or 
any piece having dowel holes, it invariably happens that the 
dowel holes do not line up after hardening. One way to over- 
come this trouble is to tap the dowel holes a trifle larger than 
the dowels to be used, and after the piece is hardened, screw 
in soft plugs and file off flush with the work; when the piece 
is screwed in its proper place the dowel holes are drilled and 
reamed through the soft screw bushings. This will save a 
great deal of unsatisfactory lapping. 


Simple Method for Cutting Cams Accurately. 

Cams are generally laid out with dividers, machined and 
filed to the line. But for a cam that must advance a certain 
number of thousandths 
per revolution of spindle 
this divider method is 
not accurate. Cams are 
easily and accurately 
made in the following 
manner. For _  illustra- 
tion, let us make the 
heart cam Fig. 3. The 
throw of this cam is 1.01 
inch. Now, by setting 
the index on the miller 
to cut 200 teeth and also 
wa dividing 1.01 inch by 100 
we find that we have. 
0.011 inch to recede from 
the cam center for each 
cut across the cam. 
Placing the cam securely 
on an arbor, and the lat- 
ter between the centers of the milling machine and using a 
convex cutter, set the proper distance from the center of the 
arbor, we make the first cut across the cam. Then, by lowering 
the milling machine knee 0.011 inch and turning the index pin 
the proper number of holes on the index plate, we take the 
next cut and so on. Hach cut should be marked on paper so 
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Fig. 3. Method of Cutting Cams. 
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that there will be no mistake as to numter of cuts taken; 
when 100 cuts have been made the knee must be raised in 
order to complete the opposite side of the cam. 


Method ot Locating Stock in Dies. 

When a job will not warrant the expense of a sub-die the 
device shown in Fig. 4 will help wonderfully toward producing 
accurate punchings. To simplify the explanation, the die 
shown is to cut washers, the holes being eccentric with the 
outside. The die is laid out same as any double die, but the 
stop pin G@ is added, and as will be noted, the extension K 
does not come out of the die. If, however, one depends en- 
tirely on this stop pin, the result will not be satisfactory, 
because when the stock is pulled against the stop pin the web 
between the blanked places will bend a trifle, especially if the 
stock is thin. Therefore the long pins H are added, and as. 
these long pilots or traveling dowels are well pointed, and 
are considerably longer than the punches, they of course 
enter the holes and force the stock back to its proper location. 
The pilots fit the holes in the die and they therefore act as 
dowels while the punch is cutting. The pilots and the spring 
butts LZ keep the stock pressed firmly against the gage side 
of the stripper, and the stock can vary 1-16 inch. With this 
construction the operator is enabled to keep the press running 
constantly to the end of the strip. At each stroke the punch 
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Fig. 4. Punch and Die with Guide Pins. 


G cuts out the web and allows the stock to slide along to the 
next web and there is absolutely no possibility of the stock 
jumping the stop. 

As washer or small wheel dies are generally made to cut 
four or more blanks at one stroke, the following method of 
transferring the holes to stripper and punch holder will be of 
benefit to some readers. If the punches are small it is advis- 
able to make the stripper, say, %4 inch thick, and dowel it 
with four good-sized pins to the die. The holes through the 
stripper are bored to fit the punches nicely. This will act as a 
guide and prevents the punches from shearing. When the strip- 
per is doweled to the die we lay out the former with buttons 
or by other methods governed by accuracy demanded and each 
hole in turn is indicated, and bored through the stripper and 
die. If the holes are so small that they will not readily admit 
boring to such length, the stripper may be bored and removed 
and the die then bored. The die must, of course, be fastened 
in such a manner that the stripper can be removed without 
loosening the die. If properly doweled the punch holder, strip- 
per and die can be bored together, thus insuring perfect align- 
ment of the punches and the die. 


A Good Way to Make an Irregular-shaped Die. 
Fig. 5 shows a time saver, as the die can be made easier 
and better because the parts can be ground to size instead 
of the die being filed out. Another advantage is that if the 
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pieces warp in hardening they can be ground into shape again. 
The pieces M are shrunk on the sections, holding them se- 
eurely together. The holes N are drilled for clearance for the 
emery wheel when grinding to size. The straps M are made 
a trifle shorter than the die over all, say 1-16 inch to the foot, 
and are heated red hot in the middle and placed in position 
while hot and rapidly chilled. After the pieces are shrunk 
on, the dowels are transferred into the bolster. 

Another good kink when making irregular-shaped punches 
that are to cut thin stock is to make them of machine steel 
and caseharden them. Soft steel, casehardened, does not change 
its form as much as tool steel, and even if the punch does 
change a trifle the interior is soft and can be readily forced 
back to position. The outside being hard, the punch will 
wear nearly as long as one made from tool steel, for practi- 
cally the only wear on a punch is when passing through the 
stock. For thin brass the punch works well when made of 
tool steel and left soft, and when worn badly the punch can 
be peened on the face enough to upset and then sheared into 
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Fig. 5. Example of Built-up Die. 


die. When cutting a heavy blank it is a good plan to grind 
the die so that the surface is quite rough as the high spots 
then cut a trifle ahead of the low points. This will cause the 
die to run longer between grindings and is also easier on the 
press, while with a die that is ground perfectly smooth the 
entire cutting surfaces of punch and die meet simultaneously 
and the entire cutting surface of punch and die are placed 
under a tremendous strain. By grinding the die slightly 
lower on each end, thus producing a shearing cut, the die will 
last longer. 
* * * 

There has of late been some experimenting in the machine 
tool line to introduce leather clutches in place of the tooth 
‘clutches which always are more or less objectionable on ac- 
count of the noise which is practically inseparable from their 
use. In automobile design the leather clutches have also 
gained more or less prominence. For this reason it is of in- 
terest to note some rules given in the Autocar for treating 
clutch leather. The most difficult trouble with leather clutches 
is that the leaiher after a time becomes too smooth and hard, 
obtaining practically a polished surface. In such cases it is 
necessary to dismount the clutch and scrape the polished sur- 
face of the leather with a knife or a coarse file and then 
immerse the clutch in water:of a temperature of 80 degrees 
F. until the leather is thoroughly saturated. To attain this 
will take about 24 hours. The leather should then be dressed 
with oil, liberally applied, and as the water dries out, 
the oil will soak in and replace it. This will pre- 
vent the surface of the leather from getting hard, and show- 
ing a polished appearance, which, of course, is greatly detri- 
mental to the power transmission qualities of the clutch. 

* * * 


If one-half of six be one-eighth of three what would one- 
third of a quarter be? 


RAILWAY MACHINERY. 


365 


THE APPRENTICE AND HIS BEST GIRL. 
E. R, PLAISTED, 


Much has been written of late on the apprentice question, 
and as to why so many boys fight shy of the machine shop, 
and so many young men leave it for other occupations. 
Among the reasons for this the influence of wives and sweet- 
hearts has been mentioned as not being the least effective. 
There is no denying that the men and women we come in 
contact with have much influence over us and much effect 
upon our lives, no matter how independent of thought and 
action we may be. In the case of a young feliow just decid- 
ing on his course in life this is especially true, and if there is 
anything about the machinist trade that works against him 
in his standing in society, or with his wife or sweetheart, it 
should be remedied if possible. 

“It is not good for man to be alone,” and while that society 
which can only be adequately spelled with a very big S is not 
likely to enter much into the problems of a man who must 
earn his living at any trade, or whose purposes in life are 
vital and actual, the companionship of educated and cultured 
people is a thing to be prized and sought*by anyone. It is not 
enough to have merely avoided bad company, for the man 
who shuts himself up in his shell too closely never reaches 
the best he is capable of, no matter how absorbing and en- 
grossing his work may be. 

The old saw about all work and no play applies to us at 
all ages and in all walks of life. Under normal conditions 
and circumstances there are very few times in our lives when 
we cannot to advantage indulge occasionally in play of some 
sort, and then we are pretty sure to crave the companionship 
and society of our fellows. Even the lower animals congre- 
gate together for sport and frolic. 

Conditions which are the growth of recent years and which 
have changed and modified our whole social structure have, 
naturally, had their effect on the social standing of the work- 
ingman, but I do not believe the time has come yet, or that it 
is likely to, when a man will fail to win deserved recognition 
from those whose companionship will be valuable to him, just 
because he is a “dirty machinist.” , 

I wish those boys who take up with counterjumping and 
other poorly paid but “genteel” occupations could realize that 
a machinist is not necessarily dirty, even while at work, and 
that a really good workman—no matter what his trade, usual- 
ly takes some pride in himself as well as in his work. I know 
a case of two machinists that well illustrates how much depends 
on the man and how little on his occupation in such matters. 
Nearly all the conditions under which they work are prac 
tically equal, and both are men of skill and ‘experience. One 
of them gets just about as many dirty jobs, real soft squashy 
snaps, as the other, but while one wears a neat tie and linen 
collar and keeps them presentable the week through, and in 
general has a clean appearance, the other has such a faculty 
for attracting to himself the dirt and grime that often by ten 
o’clock of a Monday morning it might well puzzle a stranger 
to tell whether he is of African or Aryan ancestry. The ma: 
chinery business is not to blame for such a state of affairs. 

Of course there is considerable difference in shops as to the 
standards of cleanliness and the encouragement offered a fel- 
low to keep himself respectable in appearance and habits, but 
shops are not common where a premium is put upon vileness 
of language or person, or where a young fellow who tries to 
keep himself wholesome will be persecuted therefor. I did 
once know a foreman who said no man could work for him 
and wear a boiled shirt in the shop, but the kind of boys I’m 
talking about wouldn’t work for that.sort of a man long, any- 
how if they knew it. If you find yourself in a shop where 
these influences are not only neutral but actually negative, 
better get out; it is no place to grow and get ahead. 

I doubt if there is now much cause to complain about the 
average shop in this respect, though there is probably plenty 
of chance for improvement; for while the foreman may have 
done all we can reasonably require of him when he provides 
well swept floors, well washed windows, and decently clean 
and sanitary toilet accommodations, still no one can do so 
much as he to establish a sort of cleanly atmosphere in which 
a dirty man will feel himself out of place. It is claimed now- 
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a-days that health is contagious as well as disease. Isn’t it 
quite as likely that cleanliness may become “catching” in a 
favorable environment? 

It may be true that the apprentice sometimes finds his best 
girl sitting in the hammock with the bank clerk or the dry- 
goods clerk whose hands are nice and white and whose tailor- 
made clothes take the bulk. of his income; and it may be true 

that the influence of wives and sweethearts has caused good 
“men to give up the shop for some more cleanly place. All 
this may be true, but I have enough faith in both wives and 
sweethearts to believe that, to the majority of them, the man 
who attracts and holds their respect and affection is the man 
who does things, things worth the doing, and who does them 
well. 

The girl who throws over the machinist or the apprentice 
for a clerk probably made mud pies when she was younger, 
and enjoyed it fully as much as did the girl the machinist 
finally does marry. There is a time in the life of most normal 
boys when they have a mighty dread of soap and water in 
combination, though they know the water is all right to go 
swimming in, and the soap a most excellent thing to secrete 
inside the apple the other fellow brought for his luncheon. 
But your girl grows out of mud-pie pleasures, and your boy— 
if home influences are what they should be—usually gets over 
his fear of soap and water fully as soon as he gets over being 
afraid of the girls. 

We all love the girls who are sweet and neat, it is the nat- 
ural and rightful heritage of maidenhood, but the girl who 
is merely “finicky” and declines to sit in the same hammock 
with a promising young machinist just because there is a 
little honest dirt ground into his palms too deeply for soap to 
remove, that girl is not necessarily wholesome at heart and 
will very likely make anything but a helpful wife for either 
the machinist or the clerk. 

Entropy says his neighbors across the way may think what 
they please and he will not budge a hair, but admits he values 
the opinion of some other “neighbors” whose very place of 
residence is unknown to him. Most of us come to this view 
sooner_or later, but we can’t quite expect it of the young ap- 
prentice. The girl across the street is a heap more real and 
interesting to him than the shadowy image we call the aver- 
age girl. It is the particular girl he is interested in, not the 
average girl, and he will fight shy of the shop if he thinks 
working there will place him at a disadvantage in her eyes 
and favor. 

I admit it is puzzling to me why society should draw the 
line at some kinds of dirt and disorder and yet put up with 
others far more disagreeable and annoying. For instance: 
why should the ban be put upon a little innocuous cast-iron 
dust and smiling toleration be accorded a breath that would 
stop an automobile, or a voice that would file a saw? These 
last abominations are not uncommon, even in the big § society. 
Perhaps it is for the same reason that two standards of 
morality have been set up, one for men and the other for 
women, if anybody can tell what that reason may be. Any- 
how it is beyond me, but the men and women whose compan- 
ionship is a thing to be prized and sought and deserved do 
not often make either of these glaringly inconsistent and un- 
just discriminations. 

We are all looking for things that “pay,” and it pays big to 
have the advantages given by a wholesome and attractive per- 
sonality; to be physically clean inside and out. The dirty 
hands yield to soap and water and energy, and the foul breath 
generally succumbs to physic and water and determination. 
None of these have yet been cornered by the clerks, and when 
the young machinist has made liberal use of them, the people 
he ought to know, will, if he gives them a fair chance, find 
him out and take him for all he is honestly worth. If he has 
the qualities that appeal to men and women of the better 
sort they will hardly hold him at arm’s length because of his 
occupation. 

The root of some of these troubles lies in a trait that is 
said to be growing national with us, our lazy way of submit- 
ting to petty injustice, petty annoyance, and petty insult 
rather than take the trouble to correct such abuses of our 
good nature. When it becomes necessary to post notices in 
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public places to prevent spitting on the floors, and when a 
leading periodical of unquestioned standing dares to print a 
full page editorial on the lack of common politeness and even 
common decency among the public servants of our greatest 
American city, what may we not expect? We have to pay 
twice for a good many things we have, and sometimes the 
second fee is bigger than the actual market price of the goods. 
Probably the time will never come when the machinist must 
give tips to get his rightful share of waste and oil and files, 
but would it be one whit more outrageous than some other 
cases of tipping that are of everyday occurrence? 

The mud won’t clear from the water as long as the current 
is swift, but it settles of its own accord when the stream 
flows deep and tranquilly. As long as we are living so fast 
that we haven’t time to get acquainted with our own children, 
how can we be expected to cultivate the “amenities” of life un- 
less induced to do so by liberal tips or fear of prosecution? It 
“wouldn’t pay?” Well, perhaps not. 

Society of all kinds requires a certain thickness of veneer 
over the rough outlines of the untamed human animal, but 
the kind that will be of value to the young fellow with a real 
purpose in life is very quick to detect the quality of stock 
hidden under the varnished covering. And I’m confident 
there is just as much good oak and rock maple in our human 
furniture to-day as there was before we cut off such an alarm- 
ing amount of our primeval forest. Sometimes we hear an 
elderly man spoken of as a gentleman of the old school, as 
if that school no longer had any primary classes. And it is 
not so long since some musicians feared that with the death 
of Adelina Patti the old Italian method of singing would fade 
into the limbo of lost arts. But Melba and Sembrich appeared. 
and others are coming. Generations yet unborn will have 
their “gentlemen of the old school” and who shall say that 
none of these may be machinists? , 


* * & 


The recent automobile show held in Madison Square Garden, 
January 12 to 19 inclusive, under the auspices of the Associa- 
tion of Licensed Automobile Manufacturers was a great suc- 
cess in point of attendance and the number of machines sold. - 
Notwithstanding the fact that on Tuesday. and Thursday of 
the exhibition week the admission was raised from 50 cents 
to $1.00, the total number of visitors is said to have been 
upward of 124,000. The reason for the increased admission 
price was to reduce the crowd to include so far as possible 
only those who were interested in machines to the extent of 
being possible buyers. Next year it is proposed to increase 
the admission price for two certain days to $5.00. But why 
not go one better and put every visitor on these days through 
a cross-examination as to his intention, financial standing, etc. 
In that way, the undesirable (?) crowd could be reduced to 
a mere handful which would waste little of the valuable time 
of the haughty automobile magnates. As a matter of fact, 
however, what the automobile manufacturers- want is the full- 
est possible publicity. The more people know about their ma- 
chines whether they are at present able to buy or not, the 
more possibility there is of selling machines in future. It is 
part of every manufacturer’s business to manufacture a mar- 
ket as well as to supply the demand. The excuse given for 
the proposed exorbitant admission price is probably a subter- 
fuge to cover a scheme by which some would seek to gain a 
large profit. We believe that the manufacturers will do well 
not to countenance such a scheme. 

* * * 


Next to “high polish and deep scratches” a highly polished 
but uneven surface is to be avoided. Nothing is more com- 
mon, however, than to see metallic surfaces, especially brass 
signs and similar pieces, highly finished but wavy or irregu- 
lar in contour, as can be easily detected when the light is 
reflected at a more or less acute angle. The effect is dis- 
pleasing to the eye and largely offsets the value of the high 
finish. A highly finished metallic surface should first be 
made truly flat or cylindrical (as the case may require) 
by machining or grinding. Polish will then give a rich effect 
similar to that of plate or cut glass. Of course it is not prac- 
ticable to do this in many cases, but where an extremely fine 
effect is required it should invariably be done. 
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ROUGHING AND FINISHING SPRING 
SCREW DIES. 


ERIK OBERG. 


In order to obtain uniform and well-finished threads when 
cut with spring-screw threading dies it is well known that 
it is necessary to use two dies, one for roughing and one for 
finishing the thread. In general practice the roughing die 1s 
obtained simply by adjusting a regular spring screw die of 
standard size to cut a certain amount oversize. This, of 
course, answers the purpose well enough for most classes of 
work for which this kind of die is used. It is evident, how- 
ever, that there is no great certainty as to the relative amount 
of metal removed by each die, and it is most probable that 
the roughing die at least on larger sizes is doing far more 
than its fair portion of the work, leaving but a small amount 
of metal for the finishing die to remove. The latter die 
should, of course, not perform as heavy a duty as the former, 
but it is considered as a fair proportion to let the roughing 
die remove two-thirds and the finishing die one-third of the 
total amount of metal to be removed. In order to obtain such 
a proportion some firms who perform very close work by 
means of spring-screw dies make special roughing dies, enough 
oversize to permit the finishing die to cut the predetermined 
amount of the thread. These roughing dies are provided with 
perfectly-shaped threads, simply hobbed out with a tap which 
is the desired amount oversize as well on the top as in the 
angle cf the thread. In this manner the finishing die will 
remove a certain amount of metal both on the top and in the 
angle, thus finishing the whole thread perfectly smooth and 
. to the correct form. 

It must, of course, be determined how much oversize the 
roughing die is required in order to leave one-third of the 
metal to be removed by the finishing die. This can be ex- 
pressed in a simple formula with the pitch of the thread as the 
variable. In Fig. 1 the relative amounts of metal removed 
by the respective dies are shown in a diagram; we have here 
a United States standard thread where the amount of metal 
represented by the area ABDC is to be removed by the rough- 
ing die and the area BEFGHACD by the finishing die. The 
derivation of the formula we wish to obtain is as follows: 
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Fig. 1. Diagram of Metal Removed, United States Standard Thread. 


The area of a section of a full V-thread with the pitch p is 
1 
—p* X cos 30 deg. Subtracting from this the amounts 
2 


ee oh ia, i " 

- X — p? X cos 80°, and - X — p? + cos 30° + — p? X cos 30°, 

2 64 2 64 64 

which represent the areas deducted from a full V-thread in 

order to obtain the area of a section of a United States stand- 
iS 


ard thread, we find this latter area to be — p? X cos 30 deg. 
8 
Consequently the amount of this sectional area to be remov- 


ab 
ed by the roughing die is — p*? X cos 30 deg. and the amount 
4 


wt 1 
to be removed by the finishing die — p* < cos 30 deg. 
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Referring to Fig. 1 we therefore arrive at the following. 
equation: 


1 WR 2 ik 1 1 
5 (-2- 2a X tan 30°} cos 380° — —- x — p® X cos 80° = — p* 
2\8 2. 64 4 
X cos 80°. 
Solving this equation gives « = 0.135 p approximately... 


The diameter of the tap with which the roughing spring-screw 
die is to be produced should thus equal the standard diameter 
plus two times 0.1385 p. This refers to United States standard 
threads. 

For the same proportions between the amount of metal 
removed by each die, if a full V-thread is to be cut, the 
formulas are, of course, derived in the same manner, but have: 


FINISHING DIE 
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Fig. 2. Diagram of Metal Removed, Standard Sharp V Thread. 


a different aspect. The area of a section of the thread is 
1 


x p> X cos 30 deg. The amount: of sectional area to be re- 


1 
moved by the roughing die is consequently — p? X cos 30 deg. 
3 


Referring to Fig. 2 we arrive at the following equation: 


1 8 1 
~ (» — 2a X tan 0°) cos 30° = — p® X cos 30°, 
2 3 


Solving this equation gives « = 0.160 approximately. Us- 
ing this value the diameter of the roughing die is now easily 
determined. 

If we wish to give formulas for the results obtained, we can 
express them in the following manner: 

For the United States standard thread, R=D + 0.27 p. 

For sharp V-thread, R=D + 0.32 p, in which formulas 

R—=diameter of roughing die, 

D=standard diameter of finishing die, and 

1 

p =piteh = — 
number of threads per inch. 

It is, of course, of no great importance if the amount re- 
moved by each die is somewhat different from the values 
given, the amounts to be removed being arrived at in a 
purely arbitrary way from the beginning. But the propor- 
tions given conform to the practice of a prominent tool manu- 
facturing firm, and the calculations are given to show that 
even in a territory largely given over to ‘guess work” there 
can be exact calculations made and adhered to. In tool- 
making, as a rule, calculations form a very small part, and 
altogether too often is “a few thousandths over” or ‘a few 
thousandths under” considered the only way to determine 
certain values which, if once settled upon, could be formu- 
lated by simple figuring so as to serve as a permanent guide 
for the toolmaker. It is a mistake to think that toolmaking 
is so widely different in its nature from other fields of in- 
dustrial progress that here no strict rules can be followed. 
It must be admitted that there is perhaps no field of mechant- 
cal achievement where opinions differ so widely as they do in 
regard to toolmaking. But that is no reason for continuing 
to consider toolmaking as a territory where no principles or 
rules can be concentrated in simple formulas, arrived at in a. 
logical and common-sense manner. 
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STRUCTURAL FEATURES OF THE EDGWICK 
WORKS OF ALFRED HERBERT, LTD. 


The new works of Alfred Herbert, Ltd., Coventry, England, 
are located at Edgwick, a little more than two miles removed 
from the head works, and adjoining their foundry. It is in- 
tended to carry on the Mdgwick works as an entirely inde- 
pendent factory for manufacturing and finishing machine tools 
throughout. The new works will not be dependent upon the 
head works except in the provision of designs and in the 
manufacture of small tools, jigs and such special appliances. 
The principal works being at present fully-equipped in these 
departments and having sufficient capacity to deal with the 
design of the machines and with the small equipment of 
both factories, it is, of course, best to utilize the same. engi- 
neering department for the two plants. 

The accompanying halftone shows the new building with 
the steel work erected, but not closed in, and will serve to 
give an idea of the general plan of construction and some 
of the interesting features thereof. The cut shows seven 
bays erected, but the plan includes eight bays in all, the 
eighth not having been erected at the time the photograph was 
taken. The width of the shop is 240 feet, each of the eight 
bays being 30 feet wide; the length of each bay is 100 feet, 
thus giving a shop floor area of 100 x 240 feet. 

The plans provide for an extension to 240 x 400 feet all 
under one roof. The ends of the bays shown in the picture 
are covered by a screen, the framing of which is indicated in 
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side is lined with ‘“uralite’ sheets, the whiteness of which 
improves the light; it also diminishes sweating or conden- 
sation of moisture in cold weather. 

The longitudinal girders which carry the crane rails are 
installed in every bay whether it be a crane bay or a machine 
bay; in bays where cranes are used the ordinary rails are 
fitted to the top of these girders, but in cases where no cranes 
are required and where overhead shafts and countershafts 
have to be erected these longitudinal girders serve as supports 
for cross girders to carry shafting and countershafting. It 


is thus possible, should the condition require the rearrange- 


ment of the shop in future, to put cranes up in any machine 
bay, or on the other hand to install machines in any crane bay 
without altering the framing of the building in any way. 
The floor is composed of 8 inches of concrete in which are 
bedded nailing strips 2 feet apart. The floor boards are of 
2-inch creosoted timber, nailed down to the strips bedded in 
the concrete. Although the greater part of the floor is of 
wood, certain portions have been heavily concreted and are 
finished with blue bricks laid in cement. These sections are 


for the purpose of testing, running, and erecting heavy ma- 


chines as it has been found that the elasticity of floor boards 
militate against the accuracy of erecting heavy machines. The 
head room under the girders is 14 feet 6 inches and 21 feet to 
the gutters. ; 
The stores or control department will run across the ends 
of the bays extending the whole width of the shop and will 
have an area of 240 x 20 feet; there will be two tramways 
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Structural Features of the New Edgwick Works of Alfred Herbert, Ltd., Coventry, England. 


some of the bays; it is arranged that when the shop is ex- 
tended the screen can simply be moved so as to form the end 
of the extension. All that will be necessary in making the 
extension will be to order from the mills the required number 
of additional columns, roof girders, etc., the work being inter- 
changeable. The permanent end and side walls of the building 
are of brick. 

In the design of the building, the intention has been that 
the roof shall be a roof pure and simple, that is, a covering 
with sufficient strength to support its own weight and to re- 
sist wind pressure, and of correct design to keep out the 
weather, but not to carry any additional weight or in any 
way to form any essential link in the framing of the struc- 
ture. The stanchions or columns, which are of as simple de- 
sign as possible, so as to avoid unnecessary cost, are carried 
on large footings imbedded in heavy concrete blocks, and are 
calculated to stand entirely by themselves without any as- 
sistance from the roof. The side members of each column 
carry the longitudinal crane girders in direct compression, no 
brackets being used. The central member of each column is 
prolonged upwards to carry the roof. It is calculated that 
the longitudinal girders placed on each column, together 
with the longitudinal gutter beams, stiffen the building so 
as to take all racking action away from the roof; this is still 
further provided for by the diagonal bracing, some of which 
can be seen at the extreme right and left ends of the cut. 
The roof is covered with corrugated ‘sheets on the southern 
side and the northern side is entirely of glass. The southern 


extending the width of the shop with turntables in each ma- 
chine bay, and longitudinal rails will be laid in each machine 
bay between the rows of machines. The tramway in each bay 
can run straight into the storeroom so that material can be 
delivered to and from machines in a very direct manner. 

All shafting will be driven by motors with a separate motor 
to each lineshaft, and all bearings will be self-oiling. Indi- 
vidual motors will only be used for heavy machines. The 
lineshaft, of course, is laid out longitudinally in each bay and 
each bay thus becomes a separate unit so far as power re- 
quirements are concerned. ae 

As the present building is only one-fourth of its destined 
ultimate size, a permanent power plant has not been ordered, 
and provision has been made in building both the boiler 
house and the engine room to extend each to four times the 
present capacity without disturbing the present arrangements 
of the boilers or machinery. In order to avoid excessive idle 
expenditure in the beginning, it has been decided to have a 
stack at each end of the main flue from the boilers. The 
stacks being identical and each one serving for half the total 
installation, it is therefore only necessary to build one stack 
at present, thus saving idle capital that will be involved in a 
large stack of sufficient size for ultimate installation. The 
boilers are Babcock & Wilcox with Green economizers. The 
ergine is a 300 horsepower cross-compound Corliss type en- 
gine built by Robey & Co., of Lincoln. It is fitted with inde- 
pendent surface condensers and is direct connected to a 
multiple generator of 220 volts. 
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A VERTICAL MILLER AND A TURRET LATHE 
OF ENGLISH DESIGN. 


Our friends across the water, both in England and on the 
continent, derive considerable pleasure from their belief that 
the vertical milling machine has reached among them a higher 
state of development and attained a higher degree of apprecia- 
tion than in this country. If this is so, there must be reasons 
for it; admitting for the moment that their contention is true, 
we might venture one or two explanations for this hypo- 
thetical condition. In the first place America was the birth- 
place and early home of the horizontal milling machine in its 
practical points. Its characteristics and capabilities are well 
known and appreciated by every Yankee mechanic worthy of 
the name. When the milling of a piece of work is in ques- 
tion, the natural tendency of the mechanic is to do it on some 
kind of a horizontal milling machine, if it can be done there 
without obvious unhandiness. If the piece seems awkward 
to work in this way, he will, as an alternative, consider the 
adaptability of the vertical machine for the work; in other 
words, the burden of the proof lies with the vertical machine. 
Besides, of these two tools, the horizontal type 
is essentially adapted for manufacturing, while 
the forte of its competitor seems to be rather 
that of jobbing, or, at least, working on compara- 
tively small lots. Formed cutters, elaborate gang 
cutters, and expensive holding fixtures are the 
natural accompaniments of the horizontal spin- 
dle. Face mills and end mills, with a sparing 
use of cylindrical cutting surfaces, characterize 
the vertical milling machine. These two condi- 
tions then—a predisposition for the familiar and 
the American fondness for work which can be 
handled in large lots—will account for the some- 
what higher development of the vertical milling 
idea in Hurope than here; although perhaps we 
would not be willing to admit the use of the 
words “higher development” as meaning much 
more than that a greater number of firms are 
there engaged in building these machines, and a 
wider variety of types is there met with. 


An Example of English Vertical Miller Design. 
The accompanying cuts will be instructive as 
an illustration of one of the lines of development 
which. the tool under discussion has taken in 
Great Britain. They illustrate what Alfred Her- 
bert, Ltd., of Coventry, England, designates as 
the “No. 8 patent vertical milling and profiling 
machine.’ Unlike the design common in this 
country and followed by the builder in small 
sizes, this size has no vertical adjustment for the 
work. The frame has all the characteristics of 
that of the slotting machine. In fact, if the 
spindle were replaced by a ram, and the geared 
feed changed to a ratchet feed mechanism, the 
machine would be transformed into a slotter with 
all its appropriate slides and holding devices. 

One of the first things that will be noticed is the fact that 
there is no gearing in sight in either of Figs. 1 or 2, which 
show the right and left-hand sides respectively of the ma- 
chine. This habit of covering mechanism is indigenous to 
England, and is shown especially in the design of their loco- 
motives with the inside cylinders and concealed valve gear. 
With the machine in question, however, the increasing strict- 
ness of the factory inspection requirements had as much as 
anything to do with the matter, and the builder thought it 
best to meet all possible requirements by encasing every gear 
used on the machine. 

The feed is driven by a separate belt from the countershaft, 
an arrangement which has an effect corresponding to that ob- 
tained with the gear driven milling machines of this country, 
in which the feed motion is obtained from a single speed pul- 
ley. With either of these arrangements all the feeds (stated 
in terms of distance traversed per minute) are available with 
any spindle speed; thus the coarsest feeds can be used with 
very large cutters running slowly, and the finest feeds may 
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be obtained with small and delicate cutters running at high 
speed—two conditions unobtainable with the usual construc- 
tion. The horizontal millers of the same builder are arranged 
to be driven either from the spindle or from the countershaft, 
as may be desired by the purchaser. 

A “dial’ feed mechanism is employed, which is contained in 
the casing shown in Fig. 1 at the foot of the column of the 
machine. A handwheel is provided with an attached dial 
which is graduated for sixteen different positions. To obtain 
any one of sixteen feeds it is only necessary to move the 
handwheel until the dial shows the proper reading, no other 
movements being required. These feeds are arranged in geo- 
metrical progression, and by suitable levers and clutches may 
be applied either to feeding the saddle toward or away from 
the column, feeding the platen to the left or right, or rotating 
the circular table in either direction. Automatic and dead 


stops are provided for all these different motions. 

The main table is very heavy and is provided with suitable 
channels for taking care of the lubricant used on the cutter. 
A covered way, which is thus protected from being clogged 
by chips, leads the oil from either end to the outlet pipe. 


Vertical Miller built by Alfred Herbert, Ltd., of Coventry, England. 


The builders make a point of the great rigidity of the table, 
which prevents distortion under the strain due to clamping 
the work. The sliding surfaces both for the round and longi- 
tudinal tables and the saddle have self-oiling provisions, and 
the reservoirs for these can be reached from the sides of the 
table without disturbing the work that may be clamped on it. 
All slides are fitted with clamping devices. 

The spindle has 16 speeds in geometrical progression. It 
is of crucible steel, journaled in phosphor bronze boxes, which 
are provided with independent adjustment for diameter and 
end play. The belt pulley which drives the spindle is car- 
ried by a sleeve in the customary manner to prevent carrying 
the belt pull to the spindle bearing. The sliding head is 


‘counterbalanced and has both a fast and slow hand adjust- 


ment; the handwheel and clamping lever are brought well to 
the front so as to be easily accessible. 
Description of the Profiling Attachment. 
The machine shown in Figs. 1 and 2 is provided with a 
profiling attachment, which will be better understood by re- 
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ferring to Fig. 3, which illustrates the way in which the 
device is used. A heavy outboard support for the end of the 
cutter is provided. This support may be placed in either of 
two vertical positions, one of which is suitable for use with 
the circular table, while the other may be employed for working 
on the main platen. This support may be 
swung about a pivot on the left side of the ma- 
chine so as to be out of the way when it is not 
in use. An eye-bolt, conveniently placed, fur- 
nishes a means of shifting it from its lower to 
its upper position, or vice versa. On the under 
side of this support, provision is made for at- 
taching a roll to follow the former for profiling 
work. To adjust the depth of cut this roll may 
be shifted in or out independently of the guid- 
ing bushing for the cutter. In Fig. 3 a piece 
of irregular contour is shown mounted on the 
circular table in conjunction with a former, 
which is the lower of the two parts. The main 
platen is fed longitudinally, and the former is 
kept in contact with the roll by the action of 
a weight and its connected mechanism, shown 
near the base of the column at the left in Fig. 
3; arrangements are made for permitting this 
weight to act independently of the cross-feed 
screw. The pilot wheel and attached pinion 
meshing with rack ‘teeth cut in the radius rod 
running to the weight lever furnish means, 
when so desired, for withdrawing the former 
from contact with the roll and the work from 
contact with the cutter. 

Taken altogether, so far as one can judge 
from the photographs provided, this machine 
and the members of its family, both horizontal 
and vertical, give evidence of careful attention 
to the details of design, and indicate a high 
state of development in the art of using the 
class of tools to which they belong. 


A Hexagon Head Turret Lathe. 

It will perhaps be interesting to compare a 
turret lathe by the same maker with American 
machines of its class. Fig. 4 shows the No. 2 
patent hexagon turret lathe built by Alfred 
Herbert, Ltd. It will be noticed that the single speed pulley 
gear-driven type of headstock is used, with which 16 varia- 
tions are obtained in the machine shown. The merits of this 


Fig. 8. Profiling Attachment in Use. 


arrangement are so well known as not to require discussion. 
The same “‘dial’’ feed used in the vertical miller just describ- 
ed is applied to this machine as well, the handwheel and dial 
for operating it being shown just beneath the clutch levers on 
the headstock. 
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The long lever at the right of the headstock operates the 
chuck and stock feed mechanisms. The chuck is said to be 
especially effective and may be opened and closed while the 
lathe is running. Round jaws are supplied for round bars, 
giving more gripping power than is obtained with flat jaws; 


Fig. 2. Left-hand Side of Miller. 4 


it is also claimed that the flat jaws do not allow work to be 
truly held by a finished surface for a second operation. Hach 
jaw is in four sections, but it is recommended that only three 
of them be used when holding stock that is somewhat out of 
round. For holding square and hexagon bars flat jaws are 
provided. : 

The turret, as is indicated by the name of the machine, is 
of the hexagon type and is mounted on an unusually long 
slide, which is designed to pass beneath the end of the spindle 
when working with the tools close to the face of the chuck. 
This gives a good support for heavy cuts. The automatic 
stops are twelve in number, two for each position of the tur- 
ret. They are clamped in the slots in the hexagon bar ex- 
tending along the front of the bed, which bar is geared to 
rotate with the turret. The two stops are adapted to trip in 
succession on the forward movement, or one may be used for 
a forward stop and the other -for a backward one, or both may 
be used for the reverse feed. A positive abutment, as well as 
an automatic trip, is provided by these adjustable stops. A 
large disk carrying three adjustable dogs on its periphery 
will be noted attached to the hub of the pilot wheel. Hach 
of these dogs carries graduations which may be brought in 
line with a stationary pointer; this combination enables accu- 
rate lengths to be obtained within very fine limits of error. 
Besides this, for roughly gaging the length of cut, a scale is 
attached to the bed at the rear of the slide, which carries an 
adjustable: pointer. This pointer may be set to an even foot 
dimension at the beginning of a cut, whose length may thus 
be read without directly measuring it on the revolving work. 

Description of the Tools Employed. ‘ 

Some idea of the tools employed may be gained from Fig. 4; 
four of the six ordinarily used are visible. Commencing at 
the left the first two are regular turning tools, the holders for 
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which are so arranged that cutters of a style familiar to the 
ordinary lathe hand are used. The cutter holder is a solid 
block of steel and is adjustable for diameter by a knurled 
knob, with the same facility that a slide rest is. When the 
cutter is once set for the correct height, no change is re- 
quired for work of any diameter. The movement of the cut- 
ter is controlled by an adjustable stop which permits it to be 
withdrawn after finishing a piece of work, so as not to injure 
{t when running the turret back; this stop is located in line 
with the screw which controls the movements of the cutter 
holder, so there is no springing of the structure. Steady 


rests are provided to support the work and act as burnishers, 
giving a smooth finish even when a heavy reduction is being 
A perfect finish is obtained, for instance, when reduc- 


made. 


Fig. 4. Alfred Herbert Turret Lathe. 


ing a 2-inch bar to %4+inch diameter at one cut. A point 
claimed for the holder and cutter employed is that downward 
wear on the top of the bed does not affect the diameter of the 
work, as is the case with end cutting blades acting on the 
top of the revolving bar. For reverse turning, that is, cut- 
ting away from the chuck instead of toward it, the only 
change necessary is to substitute a left-hand cutter and re 
verse the automatic feed by the handle provided for that 
purpose. This is advisable in slender work of considerable 
length. 

The opening die holder shown carries four chasers of the 
milled type, so arranged that the rear teeth act as burnishers 
and guiding surfaces for that part of the thread already cut, 
thus ensuring finely-finished threads and accurate pitches; 
it is provided with an arrangement which allows a roughing 
and a finishing adjustment, independent of the setting for 
size. The tool at the extreme right is a cross slide, carrying 
two toolposts, operated by a lever and pinion arrangement. 
One of the tools may be used for cutting off, the other being 
the forming tool. Besides these appliances, a triple holder 
(not in sight in the illustration) is employed. This carries 
three tools, an adjustable stop, a centering tool, and an end 
rounding tool—thus giving in effect two additional faces to 
the turret. A taper turning tool, not shown, is also provided 
for right and left-hand tapers of any angularity desired. 


* * & 


A remarkable bridge-building feat is reported from Canada, 
in connection with the St. Maurice Valley Railway, which has 
been built to connect the Shawinigan Falls and the Canadian 
Pacific Railway at Three Rivers. In order to win the large 
subsidies offered, it was necessary to complete the line— 
twenty-two miles long—by the last day of 1906. There were 
two heavy bridges to be built, and one, known as the Gorge 
Bridge, which was 135 feet high and 3380 feet long, was not 
begun till December 15. With fifteen days to do the work in, 
the builders put on three shifts of men, and kept them going, 
with the result that the last rivet was driven in at 11:45 P. M. 
on December 31. The first train passed over the completed 
road before midnight——Page’s Weekly. 
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THE CONSTRUCTION OF SPLIT DIES FOR 
PRESS WORK. 


Cc. F. EMERSON. 


A die of great importance in the production of sheet metal 
parts is the split die. There are two principal reasons. 
for using the split die. One is that it sometimes happens 
that the blanks to be cut are of such a shape that the die 
can be more quickly and cheaply made by making a split die 
than by making a solid or one-piece die. The other reason is. 
that when the required blank must be of accurate dimensions, 
and there is a chance of the solid die warping out of shape in 
hardening, the split die is preferred because it can be much 
more easily ground or lapped to shape. 

Fig. 1 shows the manner in which 
the ordinary split die is usually 
made. After the die is worked out 
it is hardened and ground on the 
top and bottom. The two sides A 
are then ground at right angles. 
with the bottom. 

The cutting parts of the die, B, 
are next ground at an angle of 1% 
degrees with the bottom, so as to 
give the necessary clearance in or- 
der that the blanks may readily 
drop through. The key D is now 
set in place, and the die is keyed in 
the die bed by the aid of a taper 
key. The key D prevents the die 
from shifting endwise; the key- 
way should have rounded corners as 
shown, which not only give added 
strength, but also act as a pre- 
ventative to cracking in hardening. 
The last operation is to grind the 
two circular holes. This is done by 
first lightly driving two pieces of brass or steel rod into the 
holes until they are flush with the face of the die. The exact 
centers are then laid out and spotted with a prick punch, care 
being taken so as to get the centers central with the sides B. 
The die is now fastened to the faceplate of a universal 
grinder, and the center mark is trued up with a test indicator 
until it runs exactly true. The brass rod piece is then driven 
out, and the hole ground to size, with 11%4 degree taper for 
clearance. The other hole is next ground out in a similar 
manner which completes the operations in so far as the die 
is concerned. It often happens with a die of this kind that 
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The Blank 


54 
Fig.1. Example of Split Die. 


when it is placed in the die bed and the key driven in place, 
it will ‘close in.” To overcome this the die is relieved after 
the manner shown at OC, which does not in any way prevent 
it from being securely held in place when in use. 

Fig. 2 shows a rather novel form of a split die; this die 
with a slight change practically takes the place of two dies. 
It is used for piercing slots in brass plates. (‘The size of 
the slot for one style of plate is 43g inches long by %4 inch 
wide; for the other plate the slot is 4 inches long by 5-16 inch 
wide. The cutting part of the die, shown in Fig. 2, is made 
in four sections, A, B, C, D. The cut fully explains itself 
and therefore needs no detailed explanation. It may not be 
out of place, however, to say that the soft steel bushings, as 
shown, are used to allow for the contortion of the parts A and 
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B in hardening. It may be added that the four bushings 
shown in the piece A were driven in first; then solid pieces 
were driven in the part B; then the holes were drilled in these 
latter pieces, being transferred from the bushings in the part 
A. In Fig. 2 are alSo shown the parts used in connection with 
this die for piercing the 4 x 5-16 inch slot. These parts are 
made as shown, and are hardened only at the cutting ends. 
Outside of the fact that this style of die practically takes the 
place of two dies, there is still another feature in connection 
with it that will bear mentioning; there is no special or ex- 
tra die bed required for this die when in use. 

It may not be amiss at this time to say a few words with 
reference to die beds. The writer prefers to use the name die 
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clusion that the taper-key method of holding blanking dies 
in the die bed is the best of the various methods he has come 
in contact with. The set screw method he considers the poor- 
est of all. The key as shown in Fig. 4 is driven in on the 
front side of the die bed. This is optional, however, as the 
practice differs. In some shops the key is driven in on the 
front side while in others it is driven in on the back. 

Of laie years there has been a tendency among large con- 
cerns to have all their die beds for the power press made from 
semi-steel castings, or of machinery steel for certain classes of 
heavy work, instead of from gray iron as heretofore. This 
is being done because a gray iron die bed that is used day 
after day for holding dies for cutting heavy metal will not 
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Fig. 2. Die with Interchangeable Parts, permitting Two Sizes of Blanks to be Punched by 


Changing the Center Pieces only. 


bed, for the reason that he thinks it is the most appropriate 
name. In some shops, however, this part is called bolster, die 
block or die holder. Perhaps the most commonly. used and 
the best die bed for general use in the press room is the style 
of bed shown in Fig. 4. A similar style of die bed was de- 
scribed by the writer in the January, 1905, issue of Ma- 
CHINERY; the die bed then referred to, however, was used for 
holding cutting and drawing dies. The die bed, as shown in 
Fig. 4 is principally used for the reason that the screws that 
fasten the die bed to the bed of the press do not have to be 
screwed entirely out, either in placing the die bed in the 
press or in taking it out, as the slots C and D are made at 
right angles with each other for just this reason. 
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Fig. 4. Hxample of Die Bed. 


The dovetail channel is planed so that when the die is 
keyed in position the center of the die is central with the 
slot C. The side of the die bed marked A is planed at an 
angle of 10 degrees, and is parallel with the slot ©. The side 
marked B is planed at an angle of 13 degrees and is at an 
angle of 1 degree with the centerline. The reason for planing 
this side to an angle of 18 degrees instead of ten is that the 
increased angle causes the die to lie flat, and prevents it 
from raising or tilting up in any way when the key is driven 
in. 

In speaking of the key the writer may add that from a me- 
chanical and economical standpoint he has come to the con- 
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Fig. 8. Gage for Planing 
~ Die Blanks. 

stand up during long and hard usage as it should. Past ex- 
perience has proven that gray iron die beds in time become 
out of square; then, again, they sometimes crack. With the 
semi-steel, or the soft steel die bed, this does not happen. It 
has been found that semi-steel and machine steel die beds pay 
for themselves many times over. 

In planing up the stock from which the blanking dies are 
sawed off before they are worked out, a gage similar to the 
one shown in Fig. 3 should be used for planing up the differ- 
ent widths of dies. In this way the dies will be of a uniform 
width and thickness, which makes it possible to have them 
interchangeable with the respective die beds for which they 
are used. 

* * * 

Nothing could be more suggestive of the method of trans- 
porting air than the word “fluid,” which in its derivation 
means to flow. Wholesale transportation of a fluid is best 
accomplished, not by carrying, but as the very name indicates, 
by allowing it to flow always toward the point of least resist- 
ance. The transportation of fluids, of which air and water 
are the most familiar examples, results from the creation of a 
pressure difference between the delivery and receiving points. — 
Ventilation, which as a process is the continuous removal of 
air from a closed space, is but the result of the natural or 
artificial creation of such conditions. ‘When any considerable 
resistances have to be overcome, artificial means must be em- 
ployed. The working of deep and extended mines has only 
been made possible by the provision of mechanical means in 
the form mof the fan blower by which air in adequate vol- 
umes can be furnished to the workers. The first crude appli- 
cation of a fire at the mine outlet for the purpose of heating 
the air and producing flow was long ago superseded by the 
fan designed to insure positive action. 
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A St. Paul dispatch says that the state of Minnesota expects 
to raise to $400,000,000 the taxable valuation of the Hill ore 
lands, in view of the basis on which the recent.lease was 
made to the United States Steel Corporation. It is stipulated 
in the lease that the Hill interests are to pay all taxes. Here- 
tofore, it is stated, the assessed valuation of the properties has 
been approximately $30,000,000. 
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A SHAPER MOTION MODEL—ANALYSIS OF 
THE MOVEMENT. 


Considerable attention is given in technical schools to the 
study of kinematics, a science which deals with the way in 
which motion is modified by mechanism. Hxtensive use is 
made of models in studying this subject. We show in Fig. 1 
an apparatus of this kind recently furnished by the Mark 
Flather Planer Co. of Nashua, N. H., to the engineering school 
of the University of Michigan. It consists essentially of a 
15-inch shaper, their smallest size, with the table and feed 


Fig.1. Shaper Motion Model, built for an Engineering School. 


mechanism removed, and with the ram driving parts mounted 
in a special frame, so as to leave one side open with all the 
parts exposed to view. Instead of having a ram, this ma- 
_chine is provided with a short slide only. The mechanism of 
the Flather shaper, which is thus displayed for the benefit of 
the students, is well known, and has been in use for many 
years. The line drawing, Fig. 3, and a brief description will 
serve to describe it so that its action will be understood. The 
arrangement shown in Figs. 1 and 3 has of course been modi- 
fied somewhat in adapting it for use as a model, and the parts 
are not in all cases so strongly supported as they are with the 
double frame of the regular shaper column; the kinematic 
action, however, is identical. 

Pinion M is driven by power or hand as may be required, 
either by the pulley shown or by the crank. This pinion 
meshes with the driving gear L, whose shank is journaled in 
a babbitted bearing in the side of the frame B, and is support- 
ed as well by a bearing on the outside of block O, which is 
bolted, in turn, to the frame. The driving gear has thus a 
double bearing. it carries a block, P, pivoted in a slot in the 
tnner face of the crank slide N, whose axis is set eccentrically 
with that of driving gear. Gear L, block P, and slide N, form 
a modified Whitworth quick return movement of the kind 
commonly employed in slotting machines. The shank of the 
crank side N is journaled in a bearing in O, which enters a hole 
in the axis of the main driving gear and is bolted to the frame 
as before mentioned. For adjusting the stroke, crank N is 
provided with a slide, F, carrying the crankpin block, L. This 
slide may be adjusted toward or away from the axis of the 
crank by means of the scroll rack H attached to it, and the 
scroll G. As this scroll is rotated by the crank through 
shaft J, the rack H is moved out or in, and with it, the crank- 
pin. Hand wheel K serves to lock the mechanism after the 
adjustment is made. 

Crankpin block Z slides in a slot in link C. This link is 
pivoted at the top to slide A as shown, and at the bottom has 
a forked end embracing the block on stationary pivot D. Ad- 
justable crankpin Z, link C, slide A, and pivot D, constitute a 
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modified quick return movement of the kind usually provided 
for shapers, the only difference from the common type being 
the fact that link O is pivoted at the ram and slides longi- 
tudinally over the lower pivot D, while in the usual construc- 
tion the link is pivoted at D and adjustably connected to the 
ram at the top. This change in the usual construction was 
originally undertaken to bring the sliding part of the mech- 
anism to a position where it would have less wear than in 
the standard construction, but besides this, the change was 
found to have a good effect on the quick return function of 
the device, since it lengthens the upper end of the link and 
thus keeps up the cutting speed of the tool toward the end 
of the stroke at a time when the ram would naturally be 
slowing down. 

For the sake of suggesting to draftsmen a method by which 
a motion of this kind may be analyzed and compared with 
other mechanisms to determine their relative value, we have 
here made a graphical determination of the velocity of the 
cutting tool at all points in the stroke. In doing this we had 
nothing to go by save an undimensioned assembled drawing, 
so that perhaps the results obtained may not tally strictly 
with actual conditions, but the results found are very good, 
and may be as easily obtained as poorer ones in this mech- 
anism. 

There are a number of ways of attacking the problem. We 
might, for instance, if we knew enough and had the patience, 
analyze the mechanism and deduce a formula giving the posi- 
tion of the shaper ram for any angular position of driving 
gear L, which is assumed to move at constant velocity. From 
this formula we might obtain by the differential calculus a 
second expression that would give us the velocity of the ram 
for any position of the driving gear. We will take, however, 
for illustration, a graphical process, being moved thereto by 
compassion for both writer and reader. Of the several ways 
in which the problem may be attacked graphically we have 
chosen what seems to be the simplest and quickest. 

Fig. 2 presents a skeleton diagram of the mechanism. In 
laying it out, care should be taken to ‘see that the dimensions 
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Fig.2, Diagram showing Analysis of the Movement. 


of the working drawings are carefully followed. FD is a 
vertical line drawn through the center of the driving gear 
and the link pivot D. AB is the path of the axis of the pivot 
at the upper end of the link. Draw the driving block circle 
with center H, the radius used being the distance from the 
axis to the center of the driving block pivot. In Fig. 3, the 
mechanism is shown at mid-stroke with the link vertical. In 
Fig. 2 determine the position of P, the pivot of the driving 
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block when in the position of Fig. 3, making P H the same in 
each case. Starting at P divide the driving block circle into 
- 36 equal parts, of which the even numbers only need be 
marked. It is now required to find out what angular advance 
will be given to the crank for each even advance of the driv- 
ing block from station 0 to station 2; station 2 to station 4, 
etc. 

Drop a vertical line from P and draw a horizontal line 
through (@, the center of the crank. With C as the center, 
draw the driving block tangent circle, tangent at J to the ver- 
tical line through P. Through each of points 2, 4, 6, 8, etc., 
on the driving block circle, draw tangents to this tangent 
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per second, and that is the velocity of the train. If the train 
is traveling at a constantly increasing or constantly decreas- 
ing velocity, and we have traveled 70 feet in the last second, 
we mnay say with assurance that when half that second had 
elapsed, we were traveling at the rate of 70 feet per second. 
In the case of our mechanism in a similar way, (if we con- 
clude that our stations 0, 2, 4, etc., are so close together that 
the acceleration or rate of change of velocity is practically 
constant for the time considered) we may take the distance 
between any two positions of the ram, 0 and 2 for instance, 
as a measure of its velocity at a point half way between these 
two positions. 
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Fig. 8. Construction of the Quick-return Mechanism for Driving the Ram. 


circle, and mark the points of tangency 2, 4, 6, 8, etc. Line 
PJ represents the direction of the slot in the crank which 
engages the driving block P, and a moment’s consideration 
will show that on this account the points we have thus de- 
termined in the driving block tangent circle, will mark off the 
angular movements given to the crank for each even angular 
advance of the driving wheel. 

It is now required to find the position of the crankpin for 
each position of the driving block P. With center C draw 
crankpin circle with radius equal to the distance of the crank- 
pin from the axis of the crank at full stroke. When the 
driving block is at station 0, or point P, the crankpin is on 
the vertical axis of the mechanism at the station marked 0 in 
the diagram. To locate its other positions, with the dividers 
set for a distance R equal to the distance between station 0 at 
J on the driving block circle and station 0 on the crankpin 
circle, step off from point 2 on the driving block circle, point 
2 on the crankpin side, point 4 from 4, point 6 from 6, and 
so on. This construction is shown only in the case of station 
0 and station 20. The operator merely transfers the angular 
movements from their position on the smaller circle to their 
place in the larger circle without changing their value or ar- 
rangement. 

We may now find the position of the ram for each station 
on the driving block circle. Draw a straight line through D, 
the center of the lower link pivot, and each station of the 
crankpin circle. The point where this line crosses AB, the 
path of the upper link pin, will determine the location of that 
link pin for each position of the driving gear. The construc- 
tion is shown in the case of position No. 20. Tangents to the 
crankpin circle drawn through D determine, on line A B, the 
two extremes of the stroke. All this will be readily under- 
stood from a comparison of Figs. 2 and 3. 

Our problem is now to draw a curve representing the ve 
locity of the ram at any instant. If we are in a train, mov- 
ing at a constant speed, and we have passed over 70 feet in the 
last second, we are evidently traveling at the rate of 70 feet 


In this way the diagram in Fig. 4 was constructed. Hori- 
zontal line O O is drawn, crossed by vertical lines 1, 3, 5, 7, 
etc., at equal distances, representing the equal elapsed periods 
of time when the driving wheel occupied positions inter- 
mediate between stations 0, 2, 4, 6, ete. As before intimated, 
we lay off on line 1 a distance above line O O equal to the 
distance between positions 0 and 2 of the ram as measured on 
line A B in Fig. 2. In a similar way on line 3 in Fig. 4 we 
lay off a distance equal to that between stations 2 and 4 of 
line A B of Fig. 2 and so on up to line 11. Now, on line 13 
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Fig. 4. Velocity Diagram for the Tool for 15-inch and 4-inch Strokes. 


we should lay off the distance between stations 12 and 14 on 
line AB, but it will be noticed that in measuring the dis- 
tance in serial order from the lower number to the higher 
we have commenced to measure backward. This we will con- 
sider as giving a negative value to our distance, so it must 
be measured off below the datum line in Fig. 4. Proceeding, 
on line 15 a vertical downward distance is laid off equal 
to that between stations 14 and 16 of AB and so on, the di- 
mensions again becoming positive at line 25. After station 
35 is reached we may commence over again in order not to 
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end the curve at an inconvenient point. Through the points 
thus determined we will draw a curve represented in the 
diagram by the 15-inch stroke line. 

This curve shows us what we want to know. It shows us 
that between X and Y the velocity is negative, that is to say, 
the tool is on the backward stroke, while between Y and X’ 
the velocity is positive, when the tool is advancing. The rela- 
tive lengths of X Y and Y X’ will then give wus the relative 
time taken for the cutting stroke and the return stroke. Be 
sides this information (which might have been otherwise ob- 
tained) the shape of this 15-inch stroke curve tells us what 
we want to know about the mechanism as a quick return 
device. It will be noticed that the top of this curve is re- 
markably flat, thus showing that the velocity is nearly con- 
stant throughout the greater part of the length of the cutting 
stroke. Since this is one of the things to be sought for in a 
movement of this kind we may conclude that in this respect 
the mechanism is fulfilling its function in an exceedingly sat- 
isfactory way. 

If in Fig. 2 we had taken the diameter of the crankpin 
circle as that required to give the ram, say, a 4-inch stroke, 
but had followed in all other respects the procedure just de- 
scribed, we could obtain a curve on the diagram giving rela- 
tive velocities for different positions under these circum- 
stances. Such a curve is shown in Fig. 4, but for the sake of 
comparison with the 15-inch stroke curve this 4-inch one has 
been exaggerated or drawn to a larger vertical scale, so that 
its maximum forward velocity corresponds nearly to the max- 
imum forward velocity of the ram in the 15-inch stroke. This 
vertical exaggeration, aS we may call it, corresponds to the 
action that takes place when the belt is shifted to a smaller 
step on the driving cone for the short stroke, so that the 
action is entirely justifiable. 

In the usual shaper mechanism, the quick return motion 
rapidly loses its effectiveness as the stroke is shortened. The 
introduction of the intermediate Whitworth device, however, 
preserves to a large degree the quick return characteristics 
even at this very short stroke, as well be seen from an ex- 
amination of the curve. A similar analysis of a plain slotted 
link arrangement would not have shown as satisfactory a re- 
sult. 

General instructions for using this method of investigating 
velocities may be given in these words: By construction, show 
the position of the driven member at each of a number of 
small equi-distant intervals of time. Measure in regular 
order the distance between the stations thus obtained, and 
mark off these distances on successive ordinates on cross-sec- 
tion paper, measuring the distance above the datum line 
for measurements. taken in one direction and below the datum 
line for measurements taken in the opposite direction. If a 
curve is drawn through the points thus obtained, it will be a 
fair representation of the velocity of the moving elements 
whose action it is desired to study, providing the work has 
been carefully done and the stations have been taken at rea- 
sonably short distances apart. 


* * * 


As the subject of endurance of taps has of late been given 
some attention in Macutnery, it would perhaps be well worth 
mentioning that Mr. George M. Bond, who has been intimately 
associated with the establishment of gages for the U. S. stan- 
dard thread, said in a lecture before the Franklin Institute 
in 1884 that a certain nut-manufacturing concern by using the 
U. S. standard thread form had been able to cut the threads 
of 120,000 nuts with a tap of 3/16 inch diameter. If we assume 
that the thickness of a 3/16-inch nut is about 0.2 inch the con- 
tinuous length of thread cut would be 24,000 inches, which 
certainly is remarkable for this size tap. 

* * * 

The watering of railroad stock with consequent results upon 
rates is exemplified in the case of the Great Northern which 
is now paying dividends of 7 per cent annually on $150,000,000 
capital stock and, it is claimed, intends to pay the same rate 
of dividend on the capital stock after it is enlarged as pro- 
posed to $210,000,000. The road’s patrons, mainly the people 
of Minnesota, will probably have to pay the difference, which 
would be $4,200,000 a year, very likely without receiving any 
direct benefits. 
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HYDRAULIC STUFFING BOX PERMITTING OF 
EASY RENEWAL. 


Designers and users of hydraulic machinery sometimes pre- 
fer the use of a stuffing box with soft packing for piston rods 
and rams of moderate size, even though it is less effective 
and wears much more rapidly than does the U-packing ring 
of leather. The objection to the leather packing is that it 
has seemed necessary to install it in such a way as to make 
renewal of the packing rather difficult. That this condition is 
an avoidable one will be seen , 
from the accompanying cut, - 
which represents the ram and 
packing of the steam intensifier 
used with the rapid-action forg- 
ing press built by Davy Bros., 
Ltd., of Sheffield, Eng. The ram 
A is shown at the lower ex- 
tremity of its stroke. It and the 
packing B are supported by the 
sleeve (, which is an exten- 
sion of the cylinder D. The 
joint between C and D is one 
easy to make or break, and to 
keep tight. Within a counter- 
bore formed in the sleeve OC are 
inserted two rings, H and F, above the U-packing. To renew 
the packing it is only necessary to lower the ram to the ex- 
treme position shown, remove the bolts holding the sleeve C 
to the cylinder and then drop the sleeve out of the way. Ring 
H may now be withdrawn from the sleeve and slipped out side- 
wise, there being room enough left between the top of the 
ram and the lower face of the cylinder for this purpose. In 
the same way Ff may be removed and with it the packing. 
After this is renewed the operation is reversed, rings F and H 
are inserted, bushing C is reclamped to cylinder D, and the 
press is again ready for work. This operation can be per- 
formed in a few minutes, whereas without this device the 
insertion of a new leather necessarily occupies a good deal of 
time, involving considerable labor and interfering with the 
use of the press. 
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Hydraulic Stuffing Box Permit- 
ting of Easy Renewal. 


* * 


A CIRCULAR CUT FILE. 


What is stated to be a simple and radical improvement in 
the manufacture: of files consists in the method of circular 
cutting adopted by the Patent File & Tool Co., London, on 
the files manufactured by them. The shape of the teeth and 
method of cutting are shown in the accompanying illustra- 
tion, taken from the Hngineering Review, London, January, 
1907; it will be seen that the grooves are semi-circular in 
outline and are cut very deep. It is stated that this method 
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Circular Cut File. 


of tooth formation enables the file to cut without slipping or 
running to the side, and insures superior cutting qualities to 
those possessed by the ordinary file, besides enabling the tool 
to retain the cutting edge for a longer period. Furthermore, 
owing to the shape of the teeth, which tends to urge the chips 
toward the outer edge, the file is said to possess self cleaning 
properties, and can be used on all metals including brass 
and aluminum or even marble. The file can be re-cut four 
times at very little cost, whereby an economy of 36 per cent 
is claimed over the ordinary file. 
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THE HUDSON RIVER TUNNELS. 


The Hudson Tunnel Companies, which are building an 
elaborate tunnel system of four bores under the Hudson River 
with connecting tunnels between Jersey City and Hoboken 
on the western sids and an extension on Manhattan Island 
from Hudson Street to the new Pennsylvania tunnel at 32d 
Street, have made some predictions as to what the running 
time will be. It is promised that the trip under the river 
from the new tunnel station at Church and Cortlandt Streets 
to the Pennsylvania station in Jersey City, will require only 
three minutes, and to Newark, N. J., will require only twelve 
minutes more, or fifteen minutes in all from New York. The 
terminal structure at Church, Cortlandt and Fulton Streets, 
will be cne of the wonders of lower New York. The building 
will be 22 stories high and the foundation will extend 75 feet 
below the surface to bed rock. The building of the founda- 
tion alone constituted a feat in engineering that is the great- 
est in foundation building that has been accomplished during 
the present era of high building operations in New York. The 
building will have 4,000 offices and it is expected to house 
10,000 permanent occupants. The ground space covered is 
about 70,000 square feet. The downtown tunnel consists of 
two bores; the cars will come in on the Cortlandt Street side 
and discharge their passengers in the basement of the termi- 
nal building and pass out by a loop down Fulton Street and 
back across the river. On the Western side of the river there 
will be two tunnel bores, parallel with the Hudson and con- 
necting with the D., L. & W. station at Hoboken. The old 
Hudson tunnel system first projected which is now nearly 
completed starts at 14th Street, Jersey City, and crosses to 
Hudson Street, New York. From Hudson Street the system 
extends northward along Sixth Avenue to the present site of 
the Pennsylvania tunnel at 32d and 33d Streets. 

* * * 


EXCESSIVE HOURS OF WORK FOR RAILROAD 
TRAINMEN. 

It is almost impossible to understand that there can be any 
opposition whatever to the bill introduced by Senator La Fol- 
lette of Wisconsin providing that railroad employes should 
not be permitted to be in actual service for more than 16 
consecutive hours daily. It seems as if even this number 
of hours would constitute a dangerous maximum, and in view 
of the many railroad accidents that have been charged to the 
overworking of railroad employes this measure becomes a 
protection, not to the railroad employes themselves, but to 
the traveling public. There have been cases on record where 
railroad accidents have resulted from the engineman or the 
flagman having been kept on continuous duty for 17 to 20 
hours with only a few hours rest. In one case it is stated 
that the engineman lost control of his train, resulting in a 
collision, having been on duty continuously for 42 hours. 
Things like this demand public action, inasmuch as the pub- 
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lic is expected to entrust life and safety to the wide-awake 
alertness of the engineer and the signal men on the line. The 
railroad who is demanding or permitting that its employes 
work such excessive hours is directly responsible for every 
life lost on its line, and the men in charge, from the presi- 
dent down, who can do anything to prevent such outrageous 
conditions, each one is personally to blame for the constantly 
increasing number of accidents on American railroads. Wheth- 
er the deplorable state of affairs that results in the killing 
of scores of people who are forced to entrust their lives to the 
railroads is due to corporate greed or to the incompetency 
of the managing officials is of little consequence to the public 
as long as the disastrous results are the same. If due to the 
former cause no protest can be too strong, no measure to stop 
this sacrificing too radical. If due to the latter, then the 
time has come for the public to demand the removal of finan- 
cial parasites from the responsible positions, and the placing 
of practical railroad men at the head, at the same time as the 
railroads’ patrons have a right to demand that the men upon 
whom their lives depend shall not be worked to such a degree 
that attention to exacting duties is impossible. Any legisla- 
tive measure in this direction of checking existing abuses is 
to be commended. The present bill ought, by all means, to be 
enacted; it ought to be supported by all right thinking rail- 
road men, and it ought ito be enforced in the greatest possi- 
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MECHANICAL CRIMES IN REPAIR WORK. 

To one who is thoroughly conversant with principles and 
practice of thorough-going repair work, the expression “me- 
chanical crime” would perhaps be better recognized as “butch- 
ering work,” that is, doing it in a slow, costly and unsatis- 
factory manner, but in whatever way it is expressed it means 
about the same thing. It is a melancholy fact that much re- 
pair work is done at an excessive cost to the owners. By 
this we mean that if it had been done by men who knew their 
businéss, the work would have been turned out equally as 
acceptable at a fraction of the price charged for it. When 
an inexperienced man—-inexperienced in the sense of hand- 
ling certain classes of work—tackles a piece of repair work 
he often finds himself “up against” a proposition that stag- 
gers him, and if he manages to wiggle out of it the proprietor 
pays the bill which includes the price of experience for both 
parties. For example, it is not uncommon to find a set of 
boiler tubes in the scrap heap which are nearly as good as 
new, but scrapped simply because when it was necessary to 
remove them from the boiler for repairs, they would, of course, 
be too short for replacement after cutting off the split ends. 
Now, the welding of short pieces known commonly as “safe 
ends” to boiler tubes is a practice followed in scores of rail- 
way shops and is recognized to be a perfectly sound and safe 
practice. In this way locomotive tubes are kept in service for 
many years, having perhaps been removed and replaced a 
dozen times before being burned out to a condition that causes 
their final rejection. To the railway mechanic or boilermaker 
the “safe-endine”’ of tubes is such a common and well-known 
practice that he is struck with wonder that such practice is an 
exception rather than the rule in the repair work of small 
stationary power plants. 

In speaking of repair work it may be well to comment on 
the comparative standing of repair work and new construction. 
The genesis of things is the most interesting and profitable, 
of course, to the mechanical engineer who would aspire to be 
an originator and builder. But many have thought they could 
learn much and be better engineers after a course of training 
in our best railway repair shops. Repair work is an art in 
itself—it differs radically from manufacturing. The manufac- 
turing shop cannot handle repair work profitably, neither can 
the repair shop manufacture profitably. It requires a differ- 
ent class of men—men, we may say, who are in some respects 
broader in judgment and quicker in the grasp of a situation. 
They may not be experts in handling a micrometer, or in 
laying out a design on the drawing board, or in doing work 
systematically as the manufacturing engineer must be, of 
course, but they do have a practical adaptability in getting 
the wheels going again at a minimum cost of time and labor, 
and this is what counts. 
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SYSTEMS AND RED TAPE. 


It is exceedingly difficult to devise and adhere to a shop 
system without introducing a certain element of “red tape.” 
A limited amount of red tape may not be objectionable. It 
simply impresses the importance of a systematic order of 
things. But when, as too often is the case, it goes so far 
that it seems that the system with all its red tape is the 
one important factor, and the thing systematized is of only 
Secondary value, then is the time to find out whether so 
much of it is not “too much of a good thing.” It happens, 
though we hope it does not happen in very many shops, that 
economy in production is sacrificed for adhering to the rules 
which cannot be changed without changing the system; and 
changing a system is by some office men looked upon as little 
short of sacrilege. 

Let us by all means have Systems, but let not the system 
become greater than the thing systematized, the economical 
production of the shop. Let not the part become greater 
than the whole. Make rules, but do not make them so hard 
and fast that they can under no circumstances be adapted to 
suit special requirements. And by all means, let us not be 
afraid to change the system, radically change it, if necessary, 
even if it involves a great temporary expense, provided that 
in the future it will contain less red tape and fill its purpose 
better. Finally, let us recognize that the system is not the 
end, but only a means to an end, and should remain in this 


station. : 
* * * 


EFFECT OF VELOCITY ON THE FLOW OF 
PLASTIC METALS. 


We recently had an interesting correspondence with one 
who was confronted by the question of whether the velocity 
with which the compression of a certain bronze piece was 
effected made any material difference in the pressure re- 
quired. For example, take the case of a bronze cylinder 414 
inches diameter, 4 inches long with a 2-inch axial hole; a 
_ test under a hydraulic press showed that a maximum pressure 
of 250 tons or nearly 28 tons per square inch sufficed to com- 
press the cylinder to a length of 3% inches, the velocity of 
the ram being 0.35 inch*per minute. Now it is known that 
at below, say, 25 inches per minute, the rate of tension does 
not materially affect the ultimate stress required, and the 
Same is supposed to apply in compression. In this case there 
was a condition of having greatly increased the velocity by the 
use of a heavy crank and knuckle-joint press, and the 
machine had broken down doing work for which it was 
recommended. The makers of the press claimed that the 
higher velocity at which the work was done (over 140 times 
the rate of the hydraulic press) imposed a much heavier 
pressure on the gate than that for which the machine was 
designed, hence it broke down under a pressure considerably 
greater than the guaranteed strength. The ‘one on whom it 
devolved to make a comparative test in the interest of the 
Owners and users of the press to show whether the failure 
was due to the high velocity or to weakness of the press, was 
not a technically trained engineer, but nevertheless he devised 
a simple apparatus which demonstrated conclusively that the 
higher velocity did not make a material difference in the 
pressure required to compress the bronze piece to the required 
degree. In making the test he supported the specimen on 
the middle of a heavy steel bar which in turn was supported 
at the ends, thus putting it in the condition of a beam sup- 
ported at the ends and carrying a load at the center. The de- 
flection of this steel beam was measured by a micrometer, 
while a specimen was compress2d under a slowly moving hy- 
draulic press, noting at the same time the pressure, in tons on 
the gage, required to effect the deformation. Then a similar 
Specimen was compressed under a crank and knuckle-joint 
press, having a gate velocity of 50 inches per minute and 
the deflection of the steel bar was again measured for the 
Same amount of compression of the specimen. It was found 
to be almost exactly the same, showing that for the velocity 
of compression mentioned it did not make any material 
change in the pressure required. 

One reason for speaking of this matter is that, aside from 
the more or less important fact that velocity within the range 
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indicated did not change the pressure required, here was a 
technically untrained mechanic who was required to make a 
test to ascertain a fact, but who was not provided with any 
apparatus save that which any ordinary shop provides. His 
method of making the tests might, in some details, be subject 
to criticism, but in the main they show exactly what he de- 
sired to show and served the purpose in most essential par- 
ticulars. A trained engineer without that very necessary ac- 
companiment, “horse sense,’ would very likely have required 
an expensive apparatus to have made his comparative tests, 
but they would have been little better than these, except that 
they perhaps would stand better in a case at law because of 
having recognized authority back of them. 
* * * 


WHO PAYS THE PRICE? 


A Wall Street circular the other day contained the com- 
forting information, based upon the calculations of what we 
suppose to be a Wall Street expert, that the royalties to be 
paid for the iron ore deposits leased by the United States 
Steel Corporation from James J. Hill will in 50 years amount 
to $1,190,000,000. This represents the earnings of an army 
of 26,000 men paid at the rate of $3 a day for a period of 50 
years. The country is in other words to feed, clothe and 
house an army of 26,000 men for 50 years simply in order 
to pay Mr. Hill or his representatives for the permission to 
dig out the iron ore, and by the industry and ability of mil- 
lions of men turn it into usefulness. We mention this simply 
as a matter of fact, and not because we find any fault with 
Mr. Hill or anyone else who simply takes advantage of long 
established customs. But what do we pay this enormous sum 
for? For any great benefit conferred upon the country by Mr. 
Hill? By no means. These ore deposits would have existed 
and been equally useful had their present owners never been 
born. 

Who are to pay this royalty? All those who use steel, in 
the first place the railroads and machine builders of the 
country, secondly, all those who use railroads and machinery. 
and finally all who use the products of machinery. We do 
not call attention to this fact because we protest against it; 
that seems more or less useless. We simply recognize it as 
our duty to call attention to the reason why raw materials 
are increasing in price although the processes of obtaining 
them from nature’s storehouse is constantly becoming cheap- 
ened and simplified. Our American manufacturers and ma- 
chine builders pay the price of a monopoly, and this price is 
still further augmented by our fiscal system of preventing 
foreign steel to enter our market at a penalty of from 8 to 
12 dollars a ton. This penalty is exacted in the name of pro- 
tection to infant industries. In order to protect such tiny : 
industries as those connected with our steel production, com- 
prising one of the most gigantic and powerful corporations 
in the world, our other industries which are purely competi- 
tive, and who rely entirely upon skill, inventive ability and 
business capacity for their existence, must be curtailed ane 
suffer. The retarding action is perhaps not so much in evi- 
dence in the machine tool business whose systematizing and 
standardizing have made it possible for the business to pros- 
per in spite of adverse conditions in regard to high raw 
materials. But let us not be blind to what it has meant to 
our shipbuilding industry. First we kill off this enterprise by 
protecting an infant industry until no one will undertake to 
build ships here when they can be built by cheaper raw mar 
terial so much more economically elsewhere. Then we think 
that we must subsidize our ship-building interests, thus af- 
fording a new opportunity for the steel business to exact the 
tribute incidental to lack of competition. 

If there be any infant industries crying for protection, 
although we do not know of any, let us give them protection. 
But why should we advocate the continuation of protection 
to powerful monopolies who profit by their ability to demand 
tribute from competitive business enterprises? Let us remem- 
ber that we all have prospered in the past because of our 
inventive ability and enterprising spirit, not because we have 
undertaken to foster monopolies. And we have great faith 
in the capability of American industries to prosper by the 
same means henceforth. 
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ENGINEERING REVIEW. 


CURRENT EVENTS, TECHNICAL AND MECHANICAL—LEADING ARTICLES OF THE MONTH. 


Rates of duty on machinery and machine tools imposed by 
various countries have been compiled by the Bureau of Manu- 
factures, Department of Commerce and Labor, and are pub- 
lished serially in the Daily Consular and Trade Reports, com- 
mencing February 1, 1907. 


Iron sheets coated with aluminum are now being manufac- 
tured in considerable quantities, and have been found to be 
very durable under long exposure. These aluminum-coated 
sheets (“aluminumized” iron) will probably supplant galvan- 
ized iron for many purposes.—Valve World. 


Monel metal is a recently patented nickel-copper alloy hav- 
ing remarkable strength, wearing quality and resistance to 
corrosion, especially the latter in the presence of hot gases. 
It has a tensile strength of about 95,000 pounds per square 
inch. It is composed of nickel, 75 per cent, copper, 23.5 per 
cent, and iron, 1.5 per cent. It is being used in the Knox 
automobile engine for the exhaust valves with marked suc- 
cess. 


The interstate commerce commission is preparing to make 
an investigation into the rates charged by the express com- 
panies. Within a few weeks, hearings will be held at Wash- 
ington and Chicago, and probably at New York and other 
points. It has been stated that complaints have been received 
from all parts of the country that the rates of express com- 
panies are excessive, and that, therefore, the commission will 
conduct practically a general investigation. 


The number of locomotives built at the Baldwin Locomotive 
Works, Philadelphia, Pa., in the year 1906 was 2,652, com- 
prising 201 electric and 2,451 steam. Of the 2,451 steam en- 
gines, 183 were equipped with compound cylinders. This rep- 
resents the largest output of the Baldwin Locomotive Works 
in any year of its history. The number of men employed by 
the works, exclusive of the Standard Steel Works, at this 
time is about 19,000.—Iron Age. 


At the present time, when platinum prices have reached a 
height making the use of the metal prohibitive in many in- 
stances where it would be desirable, the reports from New 
Zealand that platinum has been found in that country is de- 
manding great attention. The analysis of certain proofs has 
given a limited amount of platinum, but it is expected that 
even richer ores may be found in the Pounamu district on ac- 
count of the geological formation in this part of the islands.— 
Industritidningen Norden. j 


An interesting example of extreme human performance is 
that recently done in Paris by the victor in a peculiar race. 
One hundred and twenty contestants took part in a race up 
the 730 steps leading to the second stage of the Hiffel tower. 
The winner made the distance in three minutes and four sec- 
onds. Taking the weight of the winner as 150 pounds and 
the lift of each step as 8 inches, a simple calculation shows 
that for this period he exerted the almost incredible average 
of 0.71 horsepower. 


According to the Horseless Age alcohol instead of gasoline 
was tried on a recent trip with a Dragon car, making a run 
between New York and Philadelphia. The result, however, 
was not quite as gratifying as one might wish for. About 
three times as much alcohol was used as would have been used 
of gasoline, and the power from the motor was not quite as 
great, but this of course was due to the fact that the com- 
pression was not high enough for alcohol, as the engine was 
not specially designed for the use of this fuel. 


The Carnegie Institution, of Washington, D. C., has made a 
grant of, $3,000 a year for a period of four years to Dean 


W. F. M. Goss, of Purdue University, Lafayette, Ind., for the 
purpose of determining the value of superheated steam in 
locomotive service. This is the second grant which the insti- 
tution has made to Dr. Goss. While given to him personally, 
its effect will be to stimulate and to make more effective the 
work of the Purdue locomotive laboratory. The result of Dr. 
Goss’s previous research under the auspices of the Carnegie 
Institution, which was for the purpose of determining the 
value of different steam pressures in locomotive service, is 
now in press.—Railway Age. 


The requirements for the installation of a successful wind- 
mill electric plant are stated in a concise form by Mr. ‘W. O. 
Horsnaill, England, as follows: Ascertain first the average 
daily load in ampere hours during the periods of maximum 
current consumption. Then provide a storage battery for a 
capacity at least double this output, install a dynamo of suffi- 
cient capacity to charge this battery for 12 hours, and lastly 
select a windmill sufficiently large to run the dynamo at full 
load with a 10-mile per hour wind. Fit the windmill and 
driving gear to the dynamo by ball or roller bearings through- 
out so as to, as far as possible, eliminate frictional loss. 


A ljearned German professor has devoted considerable time 
to the measuring and calculating of the value of the electrical 
energy of a lightning. We are now comforted by the informa- 
tion that a lightning of a duration of 0.001 second and a length 
between the charged bodies of two-thirds mile represents an 
electrical energy corresponding to a commercial value in Ber- 
lin of 650 dollars. Now there is no more excuse for lack of 
power for manufacturing purposes in a country with so fre 
quent thunderstorms as the United States, provided, of course, 
that our professor does not forget also to tell us how to get 
hold of the lightning. 


The Industrial Magazine is devoting a short note to the 
tests now carried on at Charlottenburg, Germany, with the 
new “Osram” electric lamp. In this lamp the carbon fila- 
ment for incandescent. lamps is replaced by fine wires of 
wolfram, which are claimed to employ only one-third of the 
energy heretofore required. The tests show that after having 
been used 1,000 hours, there was an average loss of brilliancy 
of 6.3 per cent fn the case of 25 candle power lamps, and 3.6 
per cent in the 32 candle power lamps. The only drawback 
with this lamp is that it can be used only. hanging downward, 
but the inventor expects to be able to overcome even this 
disadvantage. 1 


The Department of Public Works in Prussia has called the 
attention of the railways to certain defects which have ap- 
peared in the locomotives furnished with superheaters, and 
has suggested means to remedy the defects. It has been 
found that in the steam boxes of the Schmidt superheater the 
projecting ends of the steam tubes rust easily, and rapidly 
weaken, with the result that the crown plates of the super- 
heating chamber become distorted and leak. Drainage chan- 
nels have been tried with valves opening into the steam box, 
and these valves open automatically by the action of spiral 
springs when the steam pressure is shut off. The effect of the 
drainage valves has also been to maintain the strength of the 
plates.—Practical Engineer. 


A company has been formed at Prague for the manufacture 
of artificial rubber, called ‘‘Zackingummi,”’ invented by a 
Swedish engineer. It is stated that the cost of this material 
is but a third of that of rubber, and that it has been used for 
various purposes, such as for filling motor car tires, to which 
it absolutely attaches itself, for packings, ete. It is stated 
that this material has the advantage of being unaffected by 
the atmosphere, and that it will not perish as does rubber. 
Tests on Zackingummi have been executed at the official test-° 
ing station of the Stockholm Engineering College, which show 
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that it is many times stronger than rubber, while for use in 
connection with vacuum brakes the Swedish State Railways 
are said to prefer it.—Times Engineering Supplement. 


The following additional information is of interest regard- 
ing the Poulsen wireless system of telegraphy which we men- 
tioned in the February issue. Stations have been built in 
Denmark in which syntonization as close as one per cent has 
been attained; that is to say, a pair of stations can operate 
with wave lengths of 600 meters, and another pair in the same 
territory with waves of 606 meters, without interfering with 
each other. Waves having lengths of from 3800 to 3,000 me- 
ters can be conveniently generated, so that several hundred 
stations may operate within the same sphere of influence, it 
is said. As more energy is generated with the longer wave 
lengths, these are used for the long-distance work, and they 
naturally go with the taller masts, while the short waves and 
lower masts are employed for the near-by signaling. 


The Times Engineering Supplement gives some details re- 
garding the successful experiments with wireless telephone 
between Berlin. and Nauen, Germany, a distance of twenty- 
five miles. The messages were sent from Berlin to Nauen, and 
as a check on the accuracy of the signals an ordinary tele- 
phone wire was employed for return messages from Nauen to 
Berlin. After the attention of the Nauen operator had been 
secured by striking with a rod of metal on the metal mounting 
of the microphone, beginning with the customary “Hallo” a 
series of numbers were called out into the microphone. At 
first single numbers were repeated several times into the 
speaking trumpet attached to the microphone, and the num- 
bers were called back from Nauen by means of the ordinary 
telephone. Next sets of figures were selected and these speed- 
ily came back correctly by the ordinary telephone. There 
were occasional interferences or interruptions which caused 
a suppression of whole groups of figures, but when these were 
repeated, correct results were obtained. Subsequent tests were 
made by calling numbers and letters both singly and in groups. 
Lastly the attempt was made to transmit an entire sentence 
and this was, on the whole, intelligently and correctly con- 
veyed. 

A very good and comprehensive way of expressing the ad- 
vantages and disadvantages of various types of steam engines 
is given in Power, January, 1907, by W. M. Wilson. The types 
of engines taken into consideration are high speed and low 
speed reciprocating engines, Parsons steam turbines, De La- 
val turbines and engines with condensing plants. The advan- 
tages and disadvantages of each are stated as follows: 
High-speed Engines. 

Disadvantages 


Large coal consumption. 
Large boiler capacity. 


Advantages. 
Low initial cost of engine. 
Moderate cost of generator. 
Cheap type of boilers. 
Moderate floor space.’ 


Low-speed Engines. 

Disadvantages. 
High initial cost of engines. 
Expensive type of boiler. 
Large floor space. 


Advantages. 
Low coal consumption. 
Small boiler capacity. 


Parsons Turbines. . 
Advantages. Disadvantages. 
Moderate initial cost of tur- Expensive type of boiler. 
bine. 
Small floor space. 
Small boiler capacity. 
Low coal consumption. 


De Laval Turbines. 
Advantages, Disadvantages. 
Moderate initial cost of tur- 
bine. 
Small floor space. 
Moderate boiler capacity. 
Moderate coal consumption. 
Cheap type of boiler. 


Engines with Condensing Plants. 
Advantages. Disadvantages, 


Decreased coal consumption. Initial cost of condenser. 
Decreased boiler capacity. Cost of condensing water. 
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CAST IRON MAGNETS. 
Electrical Review, January 5, 1907. 


Some time ago it was pointed out by Professor B. O. Peirce 
that chilled cast iron was an excellent substitute for the more 
expensive steel alloys generally used for making permanent 
magnets. He found that with a careful heating and chilling 
he could prepare magnets which while possibly not suit- 
able for the finest measuring instruments, still served admir- 
ably for constructing less elaborate devices. These magnets 
had retentivity comparable with that of the more expensive 
steel magnets. 

Investigations have also been carried out by Mr. Albert 
Campbell with a view to determine the value of such magnets. 
He heated cast iron to about 1,000 degrees Centigrade, and 
quenched it in water. Several of the cast iron magnets thus 
obtained gave better results than were secured from some 
steel magnets, although they were inferior to those made 
from another brand of magnet steel. While the experiments 
do not agree with one another closely, they show that excel- 
lent permanent magnets may be prepared from cast iron. 
For certain instruments, where constancy over a long period 
is not essential, cast iron will undoubtedly be satisfactory; 
but in many types of electrical measuring instruments it is 
very necessary that the magnet remain constant in strength 
for a long time. To secure this, careful treatment and season- 
ing is necessary, and it has not yet been shown that satisfac- 
tory results may be obtained from cast iron when the require- 
ments are of this kind. 


TIDAL MOVEMENT POWER STATION. 
Engineering News. 

At various times there have been experiments made for 
using the enormous quantities of energy in the tidal move 
ment of the ocean. So far experiments have had but little 
success, but a new attempt about to be made at Rockland on 
the coast of Maine seems to be more promising. An air-com- 
pressing plant will be installed and the power will be trans- 
mitted by pipe lines in the form of compressed air to the place 
where it is to be used. It is claimed that it is practical to 
arrange for storage chambers sufficiently large to store the 
air in order to cover that period of time at the flow and ebb 
tide when the compressors would either not work at all or 
else work at such low efficiencies as to be commercially im- 
practicable. Contrary to the usually preconceived notions, it 
is practicable to transmit compressed air through pipes, long 
distances, with comparatively slight losses. It has been dem- 
onstrated by the Popp system, in Paris, that the leakage is 
very slight, and four years’ experience, at Norwich, Conn., 
Hydraulically compressed air, being 
a perfectly dry gas, the frictional resistance, in good, smooth- 
coated pipe, is remarkably low, and velocities of 50 to 70 
feet a second are admissible. The cost of pipe lines is not so 
greatly in excess of electrical transmission lines, when the 
cost of step up and step down transformers, etc., are taken 
into consideration. The scheme at Rockland having been 
financed, work will begin in the early spring on the construc- 
tion of the dam and the laying of pipe lines to the quarries 
of the Rockland, Rockport Lime Co., to the power-house of 
the Rockland, Thomaston & Camden St. Ry., and to several 
cities in whose streets distribution mains will be laid the 
same as gas pipes. It is expected that the plant will be com- 
pleted in the fall of 1907. 


AN INGENIOUS WAY OF MILLING CAMS. 
American Machinist, January 17, 1907. 


Cams having regular rise may be milled, so to speak, auto- 
matically in the milling machine by placing the cam blank 
on the dividing head spindle and gearing the head for spiral 
milling, while an end mill is put into a vertical milling at- 
tachment of the type which is adjustable to any angle in the 
vertical plane, as shown in the cut. The end mill is of course 
placed at an angle with the table of the machine, this angle 
being determined by the rise of the cam and the forward 
feed of the milling machine table for one turn of the index 
head spindle. It is evident that when the table is feeding 
forward the cam blank moves along the cutting edge of the 
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end mill, and as this latter is stationary, the radius of the 
cam will be constantly diminished. The problem of finding 
the inclination at. which to set the index head may be most 
easily explained by the diagram in the cut. In a right-angle 
triangle, as shown, the hypothenuse B represents the distance 
that the milling machine table is feeding forward while the 
index head spindle makes one complete revolution. The side 
A in the triangle represents the rise that the cam to be milled 
would have in one complete turn. If we now want to cut a 
cam having a rise of 1 inch in 300 degrees, then the rise in 
a complete turn will of course be to %& in the same propor- 
tion as 360 is to 300, or in other words the rise for a complete 
360 1 


x —=0.15. This distance 0.15 inch is the 
0 8 


turn equals 


side A in our diagram. Suppose that the slowest lead of the 
milling machine, or the amount that the table moves forward 
while the index spindle makes one complete turn is 0.67, then 


0.15 
— = 0.224 must equal the sine for the angle to which to 
0.67 


set the dividing head which in this case will be approximately 
18 degrees. The milling machine with its end mill must of 


Angle of Elevation of Index Head 


rs B ote 
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course be set to the same angle as the dividing head if we 
wish the edge of the cam to be parallel with the shaft on 
which it is to be placed. When the diameter of the cam and 
the inclination of the head admits, it is advisable to mill on 
the under side of the cam, as that brings the milling cutter 
and table nearer together, and increases the rigidity, besides 
making it easier to see any lines that may be laid out on the 
flat face of the cam. At the same time the chips are pre- 
vented from accumulating on the work. In many cases it 
will of course be necessary to use mills of extra length in 
order to permit the cam blank to move the necessary distance 
along the cutting edge of the mill. 


ALUMINUM WIRE FOR MAGNET WINDINGS. 
Industritidningen Norden. 


The natural oxide of aluminum forms so effective an insula- 
tion that magnet windings of uninsulated aluminum wire 
have proven feasible. The thin film of oxide on the wire will 
insulate it against a potential of 0.5 volt. As in the case of 
windings for direct current there usually is no more differ- 
ence between the voltage in two adjacent coils than 0.06 volt, 
it is entirely possible to depend upon the insulation of the 
oxide alone. The different layers of the winding must, of 
course, be provided with some other means of insulation, be- 
cause of the greater difference in voltage between these. 
Paper wound wet between the layers has proven effective for 
over 200 volts, and extra oxidation has been secured by dip- 
ping in a chemical bath for higher potentials. In most cases, 
however, an artificial oxidation is not necessary as the damp- 
ness of the air alone will produce the necessary amount. In 
the case of alternating current, the film of oxide is produced 
slower, and for this reason it is claimed to be of advantage to 
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let a direct current go through the windings for some short 
time, say 15 minutes, after the winding is completed. An ad- 
vantage with windings of this kind is that the film of oxide 
increases at the same time as the insulating material between 
the layers is losing its insulating qualities, but this increased 
oxidizing is not enough to in any way interfere with the con- 
ducting qualities of the aluminum wire. As no insulation is 
necessary, there is also a possibility of using the larger diam- 
eter of wire necessary on account of the smaller conductivity 
of aluminum without occupying any more space, and square 
wire has also been used to advantage, whereby space is saved 
to a great extent. Comparing the price of copper and alumi- 
num, the former wire being insulated, there have been cases 
where the saving in expenses has amounted to from 25 to 50 
per cent and the saving in weight from 50 to 60 per cent. The 
method is introduced by a German engineer, Hopfelt, and 
practical experiments seem to indicate that the new method 
will actually prove itself to have a great practical value. It 
seems, however, to be indicated by the experiments that mag- 
nets with windings of insulated aluminum wire are not feas- 
ible, or at least not advisable, for warm and very dry places, 
as dampness is the necessary condition for the production of 
the film of oxide. 


UNIQUE EXPERIMENT IN TECHNICAL EDUCATION. 
Iron Trade Review, December 27, 1906. 


In this article Herman Schneider, dean of the College of 
Engineering of the University of Cincinnati, describes an 
unusually interesting plan which is being tried by that school, 
jointly with the various mechanical, electrical and chemical 
industries of the city in which it is located. The university 
is supported in part by direct taxation, so the authorities of 
the school have always felt that it was the duty of the insti- 
tution to be of the utmost practical service to the community, 


rather than to concentrate its energies on the training of a 


few select scholars. With this idea in mind, the co-operative 
plan of teaching various branches of engineering has been 
undertaken. The students under this system work alternate 
weeks in the shops of the city and at the university, working 
in pairs, the two men of a pair alternating with each other 
at the shop and school. That is to say, during one week Mr. 
A is at the shop and Mr. B is at the school; the following 
week Mr. B is at the shop and Mr. A is at the school; Messrs. 
A and B both carry on the same work on the same machines 
in the shop, one taking up the work where the other leaves it. 
The course is six years in length, during which time all the 


subjects taught in the regular four years are given in an in- 


tensified form. Besides this each boy has served the regular 
apprenticeship course of every young man who intends to be- 
come a machinist. 

It is to be distinctly understood that these students must 
have for entrance to the course all the educational prepara- 
tion usually required, and that they receive as thorough a 
literary, scientific and mathematical training as is given in 
the best engineering courses. To make sure that the appli- 
cants for this training are of the right caliber, high school 
graduates are required to begin work in the shops in June, 
continuing their employment through the summer preceding 
their entrance into college. Thus, those who have not the 
necessary Stamina are eliminated before the college work be- 
gins. It is found that most of the young men during this 
course are of the worthy class who desire to receive severe 
theoretical and practical training, and who also need to have 
the financial assistance which their pay as apprentices will 
give them. 

The plan, so far as the university is concerned, went into 
effect last September. The class started with 30 young men 
who had been working all the past summer in the shops. 
About 45 began in June. Of these 15 were country boys, not 
one of whom has quit since he entered the shop. All the de 
fections during the summer course were among the city boys. 

Many doubts were expressed as to the practicability of this 
scheme. It was said, for instance, that the boy returning to 
the shop after a week’s absence would be slightly impaired in 


skill on account of that absence, and that the students going A 


to the university after a week’s work in the shop would have 
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forgotten much of the work. These doubts have been dis- 
pelled. A careful canvass of the shops indicates that these 
men do as much work as, and in many cases more than, the 
regular apprentice. Most of the manufacturers have called 
them the best apprentices they have ever had. So far as the 
school work is concerned, the steadying influence of shop dis- 
cipline seems to have a good effect. 

Owing to the required obedience to commands in the shop, 
when the co-operative student is given a problem at the uni- 
versity, he goes to his desk and solves that problem by his 
own individual efforts. It is expected, also, that his ‘shop 
service will have another advantage, in that the boy will 
learn a great deal about the mental attitude of the laborer to 
the employer, and about the position assumed by labor organi- 
zations toward the problem of production. Of this the four- 
year student is practically ignorant when he leaves college, 
and it has been the constant complaint of employers that 
college graduates are in no wise equipped to deal with that 
phase of shop management which concerns the employe. This 
regimen also seems to have had a good effect on the health 
of the students. 

The strictly scholastic expenses amount to about $90 for 
the first year, $80 for the second year, and $60 for each sub- 
sequent year. The university has unfortunately no dormitory 
system, and students are required to find boarding places in 
the city, paying an average of about $4.50 per week. The 
wages paid by the manufacturers are not uniform. The lowest 
wage is $4.40 per week, increased at the rate of 60 cents per 
week for every six months until the course is finished, at 
which time the young man receives a bonus of $100. Some 
of the shops start their students at $1.00 per day, and in sev- 
eral cases shop owners are paying men for the week they are 
at the university. It is hoped that this question of remunera- 
tion will be standardized later. ‘Within the last few weeks 
President Schneider has talked with every one of the 31 em- 
ployers represented, and each one has asked him for a much 
larger number of these men next year. 

Applications for entrance in the next year’s class are con- 
stantly being received and the size of the class will depend 
solely on the number of men the shops and the university can 
take. It will probably be limited to 100 or 125 students. Ap- 
plications amounting to one-fourth of this number have al- 
ready been received, and it is probable that about 175 will be 
sent to the shops next June, of which 125 will probably begin 
the course next September. 


THE GAS TURBINE PRACTICAL RESULTS WITH ACTUAL 
OPERATIVE MACHINE IN FRANCE. 


Cassier’s Magazine, January, 1907. 


There has of late been a great deal of discussion regarding 
the possibilities of producing a practical turbine by the action 
of gases of combustion, but the whole subject has, with few 
exceptions, been treated as a matter entirely in the future. It 
will therefore be new to many to learn that an effective gas 
turbine has been in successful operation in the laboratories of 
the Société des Turbomoteurs, Saint Denis, France, and ex- 
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Fig.1. Action of the Gas Turbine. 


periments are now conducted with this machine, not with the 
purpose of finding out whether it will actually work, but 
whether it will prove to possess a commercial mechanical effi- 
ciency. J 

A successful gas turbine must combine the advantages of 
the gas engine, including the elimination of the steam boiler, 
with the advantages of the steam turbine, most important of 
which are simplicity of construction, lightness and continuous 
motion in one direction. Three plans have been considered 
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for the design of gas turbines, that is, the hot air turbines, 
the explosion turbines and the combustion turbines. The first 
of these groups, the hot air turbines are not considered to 
offer any real-advantages; at least, investigations in this di- 
rection have not as yet yielded any practical results. In the 
second group, the explosion turbines, the high velocity of 
discharge of the gases and the variations in the pressure 
render it impracticable to realize more than a small fraction 
of energy of the jet upon the wheel. The combustion turbine 
is thus the form most important to seriously consider. This 


Fig. 2. 


Gas Turbine built by Societe des Turbomoteurs, Saint Denis, France. 


machine consists in principle of the combustion chamber A, as 
shown in Fig. 1, supplied by a continuous current of com- 
pressed air and also by a continuous supply of liquid fuel 
(gasoline, petroleum, or the like) under pressure through a 
tube B, the mixture being ignited, when entering, by a platinum 
wire C, the combustion developing a constant temperature of 
about 3,200 degrees F. in the chamber A. :The fluid products 
of combustion are then continuously discharged through a 
nozzle # upon the buckets of the turbine wheel F. 

The practical difficulties to be overcome in a combustion 
turbine may be summed up as follows: A gaseous fluid mov- 
ing at high velocity must be kept constantly ignited by a de- 
vice which must not be affected by high temperatures; the 
mixture of the combustible and the air must be made as per- 
fect as possible; and the injurious action of the gaseous pro- 
ducts at a high temperature upon the parts of the turbine 
wheel must be prevented. A machine complying with these 
conditions known as the Armengaud-Lemale turbine has been 
in successful operation for three years in the shops of the 
company previously mentioned. The first machine was made 
from a De Laval steam turbine of 25 horsepower arranged 
to be operated with combustion gases instead of steam. This 
arrangement was necessarily crude and not proportioned in 
such a manner as to give the best results. It enabled, how- 
ever, the conditions essential for good efficiency to be deter- 
mined. This efficiency depends greatly upon the pressure and 
temperature of the exhaust gases. In order to obtain the 
best efficiency, therefore, it is necessary to prevent the cooling 
of the gases before expansion, for instance, by introducing 
steam into the combustion chamber. The difficulties accom- 
panying high temperatures may be overcome in the case of 
the combustion chamber and other fixed parts by the use of a 
water jacket and by the employment of a refractory lining. 
The real difficulties are met with in trying to provide for the 
effect of the highly heated fluid upon the turbine wheel itself. 
The most practical way of keeping this wheel cool is to follow 
the jet of hot gases by another jet of a low temperature so 
that the buckets of the wheel pass successively through alter- 
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nately hot and cool zones. The low temperature jet found 
most practicable is that of low pressure steam. 

The machine built as a result of the experiment with the 
De Laval turbine is shown in the halftone Fig. 2. It is of 
the same general type as the Curtis steam turbine, and is 


capable of delivering from 400 to 800 horsepower, according | 


to the capacity of the compressor utilized. 'The turbine is 
operated at 4,000 revolutions per minute, the speed regulation 
being effected by a throttling valve in the air admission pipe 
for small speed variations, and by a change in the fuel supply 
for larger variations. ‘The turbine wheel is arranged to be 
cooled internally by water circulation in such a manner that 
the water, being supplied by radial passages from a hub of the 
wheel, enters into circular channels in the body of the rim, 
and from there passages permit the water to enter into each 
blade of the turbine; the difference in specific gravity between 
the hot and cold water is found to make an automatic circu- 
lation in connection with the centrifugal force due to the 
high velocity of rotation. 


KEYS AND KEYWAYS. 
Zeitschrift des Vereines deutscher Ingenieure. 
It is not very common in practice to determine the dimen- 
sions of keys by calculation, but rather according to the re- 
sults of experience, so that great differences between the sizes 


Fig. 1. 


Sharit with Ordinary Rectangular Key. 


used by different machine builders are not uncommon. Twen- 
ty years ago, however, a collection was made of the various 
key standards, and a system of average dimensions was found- 
ed on this basis. These dimensions, having stood the test of 
time, can be utilized as a basis for the examination of the 
strain to which keys are exposed. If we assume that the 
narrow side of the key alone has to take up the moment of 
rotation then the strain of these narrow sides must be about 
the same as the strain of the material in the shaft itself. The 
narrow sides are subjected to the specific superficial pressure 
p, while the tension k in a shaft of the diameter d is produced 
by the moment of rotation M. (See Fig. 1.) ‘The lateral sur- 
face pressure Q on the key is therefore 


M T 
Wiss =—d’k=—0.4 d’k (approximately). (1) 
8 


d 
2 


This pressure has to be taken up by half the narrow side of 
the key and therefore 


h 
0.4a2k = — Ip (2) 
2 


The length 7 of the key is usually about 1 or 1%4d, the value 
I= d being the average minimum. The superficial pressure p 
should not be allowed to exceed 17,000 pounds per square inch, 
The strain of rotation k should be taken at a lower value 
than in the case of shafts exposed to a pure twisting strain, 
since keyed shafts are almost invariably subjected to a high 
bending strain at the same time by the pull of belting, the 
pressure of wheel teeth, etc. Consequently k may be taken 
from 2,800 to 5,600 pounds per square inch or an average of 
4,200 pounds to the square inch. 

By substituting the values k= 4,200, p=17,000, and J=d 
in equation (2) we have approximately h=0.2d. The key 
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Fig. 2. Diagram of Forces Acting on Key. 
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should therefore be sunk into the shaft and hub to a depth 
equal to 1/10 of the shaft diameter in each case, the depth 
being measured at the side of the key and not at the center. 
The ordinary key offers a resistance to twist on the broad 
and narrow sides, the manner in which the strain is dis- 
tributed between them being illustrated in Fig. 2. When the 
hub and shaft undergo a relative displacerment through the 
angle w, the point A, on the narrow side moves toward A, and 
the point B, on the broad side toward point B,. This results 
in a compression of the material to an extent indicated by @ 
on the narrow side and by b on the broad side, the latter dis- 
tance being about 1/6 of the former. The resistance to twist 
about the actual grooved surface for an equal strain on the 
material is proportionate to these two distances calculated 
on the relative dimensions of the two effective surfaces of 
the groove. For medium key dimensions this proportion is 
about 1 to 3%, or in other words, the narrow sides are ex- 
posed to more than three times the twist of the broad sides. 
A key of the usual form, that is, slightly tapered and driven 
in place, takes up little or no strain on its narrow sides until 
the twisting force comes into play, but a very slight twist 
between the hub and shaft resulting from slight changes in 
form in the broad sides will bring the narrow sides into 
action. Whether the changes formed on the broad side exceed 
the elastic limit depends entirely on the care with which the 
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Fig. 3. Proposed Form of Key Equalizing 

the Radial and Tangential Tension. 
groove has been cut and the key fitted. For these reasons 
the desire to secure both radial and tagential tension in one 
and the same key has led to the form shown in Fig. 38. Such 
a key would not be very difficult to make, the slots being 
given a considerable radial taper. 


AN IMPROVED FORM OF LOCK NUT. 
M. Andre Minne, in Memoires des Ingenieure Civils, July, 1906. 


The trouble, inconvenience and expense due to the loosen- 
ing of nuts are well known. A great number of remedies 
have been and are still daily proposed, many of which are 
very ingenious, but too complicated to be of everyday use. 
The most simple and most widely used are the ordinary check 
nut, the cotter pin, and the lock washer. These devices have 
incontestibly given good service, but they are nevertheless 
not sufficient to meet the requirements in a great number of 
cases. This is because, in a word, they do not attack the 
real cause of the loosening of the nuts. The cause of this 
loosening resides entirely in the mass of the nut, or rather 
in its inertia. It frequently happens that the complex vibra- 
tions to which the parts of a machine are subjected produce 
on the bolts which hold them together resultant forces, or 
rather couples, in a direction which tends to loosen the nut. 
We have in some cases, on machinery running at high speed, ° 
seen nuts leave their seat and continue under the impulse 
of the vibrations to climb up for a considerable distance on 
the threaded stem of the bolt. It is evident that the move- 
ment of these free nuts on their bolts could have been ac- 
quired only by the action of the couples just described on the 
mass of which they are composed. It can be easily shown 
by simple calculation that the force tending to loosening the 
nut under these conditions is directly proportional to the 
height of the nut, while it varies with the fourth power of 
the exterior diameter. 


—— 
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If one examines the very principle of the check nut, which 
is based on the cramping of its lower thread with the upper 
thread of the nut, this being the truly original and ingenious 
point in the device, it must be recognized that the form given 
to it does not allow more than a small useful effect in this 
direction. The whole lower surface of the nut inscribed in 
the hexagon being entirely in contact with the upper face 
of the main nut, the force is spread entirely over that sur- 
face, only a very small portion being utilized to produce the 
cornering or cramping of the threads on the screw; while 
all the surplus produces a harmful adherence of the faces in 
contact, rendering the nuts solid and permitting them to 
loosen simultaneously, the one carrying the other with it. 
Another effect of the simultaneous use of the two nuts has 
been often recognized but wrongly interpreted. Tightening of 
the check nut on the nut overcomes the reaction of the 
threads of this latter on those of the bolt and finally, if 
enough pressure is exerted, pushes the nut back toward the 
bearing on which it is seated, thus “ansticking,” so to speak, 
the threads of the nut from those of the bolt. Thus the lower 
of the two nuts becomes useless and may be considered as 
free on its thread, so that the normal reaction of tightening, 
augmented by that created in screwing up the check nut, 
finally reacts on the threads of the latter which then becomes 
the true nut. That is why certain constructors have thought 
it best to give the check nut a thickness greater than that of 
the main nut. 

Thus the principle of the check nut has been misconstrued, 
and this is why it is often found unsafe. It has even been. 
the custom to provide it with a cotter pin, this being simply 
placed in a hole drilled above the nut or applied according to 
different systems, such as the “crown” or “castle” TUG ee lie 
has then the fault of making accuracy in tightening impossi- 


Improved Lock Nut. 


_ble, and of being costly from the necessity for drilling the 
hole; it is difficult to put in place and remove, is often sheared 
by the vibrations and sometimes split, broken or rusted in its 
Seat; in a word it is as inconvenient as it is unsafe. 

The lock washer is another device which has been used 
in mary different ways and which possesses the good quali- 
ties of simplicity, ease of application and cheapness. The 
criticism to be made of it is that it destroys the accuracy 
of the nut, for it imposes an eccentric strain determined by 
the elasticity of the steel helix of which it is formed. It also 
destroys the flat bearing surface of the nut, which it is usually 
found necessary to increase by furnishing it with an ordinary 
washer. Thus the lock washer of the “Glover” or other de- 
sign is seldom employed in accurate mechanical work, owing 
to the roughing of the bearing and the oblique strain on the 
bolt as just described. Its chief application, due largely to 
its low net cost, has been to the fastenings of fish plates on 
railroads, where it must be admitted that it has given very 
good service, although for more accurate work in locomotive 
practice it has been judged unsafe, most of the railroads 
having preferred to use the simple check nut. 

It is then to the check nut that we return after investigat- 
ing all these different systems, none of which give simul- 
taneously the advantages of simplicity, ease of application 
and security In order to give the check nut a real efficiency 
we have only to remedy its signal faults. This is what has 
been done in the check nut which we are about to describe. 
Its efficiency is based on the two following principles: 

First, the contact between the check nut and the nut has 
been reduced to a section of screw thread of the nut perpen- 
dicular to its axis, so that the tightening, taking place only 
on the threads, “corners” them perfectly within the thread 
of the bolt without producing a harmful adherence between 
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the faces of the nuts which are presented to each other. This 
design, at the same time, does away with a necessity for any 
great pressure on the check nut due to the reaction of severe 
tightening, it being screwed up enough to prevent unseating, 
by the means just described. 

Second, the diameter of the check nut has been reduced 
so that the energy imparted by the vibrations would be much 
less for it than for the main nut, which tends thus, in loosen- 
ing, to still more increase the tightening of the threads in 
contact. 

A check nut constructed on these principles looks like the 
accompanying cut, which shows in the cross hatched portion 
of the plan view, the surface which is in contact with the 
main nut, reduced, as before explained, to a perpendicular 
section of the thread of the screw. The theoretical conclu- 
sions just described have been fully confirmed by the differ- 
ent trials of this idea which have been made since 19038 on. 
rolling stock and tracks of different railroad companies and 
street railways, on automobiles, and in general on all ma- 
chinery subjected to great vibrations, whose nuts have hither- 
to given trouble by frequent slipping. This has been defi- 
nitely stopped by check nuts of this type. Among the numer- 
ous applications of this system made in railroad service in 
the last four years the most important that can be referred 
to and those which have given the most characteristic re- 
sults are: 

First, its use on the rolling stock and locomotive equipment 
of the French State railways. The first trial was made on the 
cross bracing of the guard plates on an American locomo- 
tive, whose nuts were previously subject to frequent loosening. 
The trial lasted a year and was followed by the use of a 
hundred of these parts, after which the system was adopted 
in a general manner for this service, the purchasing agent 
having been required in all recent orders to use check nuts 
of this type in replacing ordinary check nuts, especially those 
on the suspension bolts of locomotives, tenders, and Cars. 

Second, on the road bed. The Metropolitan R.R., Paris, made 
a preliminary trial of 500 pieces on its fish plate bolts, then 
several thousands of check nuts were tried on difficult points. 
Finally the company adopted this nut for general use on all 
fish plates, track equipment, and the leverage systems of the 
electric signals. It seems certain that this type of check nut 
meets all the conditions of the problem which has. just been 
described. That is, it locks the nuts by a simple and inex- 
pensive method which is able to adapt itself to any bolt 
already in place, is easy to apply or remove, allows the 
amount of tightening to be easily regulated, and takes ane 
the play of the parts concerned, giving, finally, entire security. 


. 


FRICTION AND LUBRICATION. 
The Mechanical Engineer,*September 1, 1906. 


Probably the most important and complete series of experi- 
ments on the friction of journals and pivot bearings yet 
undertaken, was carried out by the late Mr. Beauchamp 
Tower, for a Research Committee of the British Institution 
of Mechanical Engineers. In carrying out the experiments, 
as the result of an accidental discovery, an attempt was made 
to measure the pressure at different points of the bearing. 
A hole had been drilled through the cap and brass for an 
ordinary lubricator, when, on restarting the machine, oil was 
found to rise through the hole, flowing over the top of the 
cap. The hole was then stopped with a wooden plug, but 
this was gradually forced out on account of the great pressure 
to which the oil was subjected, and which on screwing a 
pressure gage into the hole was found to exceed 200 pounds 
per square inch, although. the mean load on the journal was 
only 100 pounds per square inch. Mr. Tower proved by this 
and subsequent experiments that the brass was actually float- 
ing on the film of oil existing between the shafting and the 
bearing. By drilling a number of small holes at different 
points in the brass, and connecting each one of them during 
the test to a pressure gage, Mr. Tower was able to obtain a 
diagram showing the distribution of pressure upon the bear- 
ing. It appears that the pressure is greatest a little to the 
off-side and at the middle of the length of the bearing, grad- 
ually falling to zero at each edge. The total upward pressure 
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was found to be practically the same as the total load on the 
bearing, again showing that the whole of the weight was 
borne by the film of oil. Any arrangement which would per- 
mit the film to escape was found to result in undue heating, 
and the bearing would finally seize at a very moderate load. 
The oil bath lubrication was found to be the most perfect 
system of lubrication possible. In the table below the results 
obtained by Mr. Tower are specified for three different 
methods of oiling. 
Actual Load in 


pounds per Coefficient Relative 
square inch. of Friction. Friction. 
Oilg@bathistteis ctr ae 263 0.00139 1.00 
Syphon lubricator .... 252 0.00980 7.06 
Pad under journal.... 272 0.00900 6.48 


With the needle lubricator and a straight groove in the 
middle of the brass for distributing the oil, the bearing would 
not run cool when loaded with only 100 pounds per square 
inch, and no oil would pass down from the lubricator. The 
groove, in fact, was found to be a most effective method of col- 
lecting and removing the film of oil. In the next place, the 
arrangement of grooves usual in locomotive axle boxes was 
adopted, the oil. being introduced through two holes, one 
near each end and each communicating with a curved groove. 
This bearing refused to take the oil, and could not be made to 
run cool, and after several trials the best results which could 
be obtained led to the seizure of the brass under a load of 
only 200 pounds per square inch. These experiments proved 
clearly the futility of attempting to introduce the lubricant 
at that part of the bearing. A pad placed in a box full of oil 
was therefore fixed below the journal, so as to be always in 
contact with it when revolving. A pressure of 550 pounds 
per square inch could then be carried without seizing, or very 
nearly the same load as in the case of oil-bath lubrication. 


Results of Tower’s Experiments. 

One important result was to show that friction is nearly 
constant under all loads within ordinary limits, and that it 
does not increase in direct proportion to the load according 
to the ordinary laws of friction. This is indicated by the 
result of the experiments recorded below. 

Journal, 4 inches diameter, 6 inches long. Brass, 4 inches 


wide. Speed, 300 revolutions = 314 feet per minute. Tem- 
perature, 90 degrees F. 
BATH OF LARD OIL. 
WwW 
Pressure in pounds per sq. inch of bearing p = ——— 
axl 
Pressure per Coefficient of Friction Product 
sq. in. == en pXE 
520 0.0013 0.676 
415 0.0016 0.664 
310 0.0022 0.682 
205 0.0031 0.635 
153 0.0041 0.627 
100 0.0067 0.670 
BATH OF OLIVE OIL. 
Ww 
Pressure in pounds per sq. inch of bearing p = ——- 
axl 
‘Pressure per Coefficient of Friction Product 
sq. in. ess px - 
520 0.0013 0 676 
468 0.0015 0.702 
415 0.0017 0.705 
363 0.0019 0.689 
310 0.0021 0.651 
258 0.0025 0.645 
205 0.0030 0.615 
153 0.0044 0.673 
100 0.0069 0.690 


The coefficient of friction with bath lubrication varies in- 
versely as the pressure, or, in other words, the friction of the 
bearing is altogether independent of the pressure upon it; the 
first law of friction should therefore read: “Temperature 
and velocity remaining constant, the friction coefficient is 
proportional to the nominal pressure, and the work done 
against friction is independent of the load, provided this does 
‘not exceed from 400 pounds to 600 pounds per square inch.” 
From this it follows that the work done in overcoming fric- 
tion is independent of the load. upon a machine, and that 
there is no appreciable increase in the loss due to friction 
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from no load to full load. Under a load of 300 pounds per 
square inch and with a surface speed of 300 feet per minute, 
Mr. Tower found the coefficient of friction to be 0.0016 for 
oil-bath lubrication, and 0.0097 for a pad. 

In the next place it was found that the coefficient of friction 

is inversely proportional to the temperature, other conditions 
remaining the same, as shown below. 
Variation of Friction with Temperature.—Journal, 4 inches 
diameter, 6 inches long. Brass, 4 inches wide. Speed, 300 
revolutions — 314 feet per minute. Load, 100 pounds per 
square inch on nominal area. 


BATH OF LARD OIL. 


Temperature Coefficient of Product 

Deg. F. (Degs. F.— 32)=t. Friction=u. t Xo. 
120 88 ; 0.0044 0.387 
110 78 0.0050 0.390 
100 68 0.0058 0.394 
90 58 0.0069 0.400 
80 48 0.0083 0.398 
70 38 0.0103 0.391 
60 28 0.0130 0.364 


The second law of friction should therefore be stated: 
“Nominal pressure and velocity remaining constant, the co- 
efficient and therefore the work done against friction, is in- 
versely proportional to the temperature of the bearing.” 

This has also been very neatly demonstrated by a recent 
experimenter, Mr. Dettmar, whose machine is electrically 
driven, and therefore the consumption of current could be 
very accurately measured during a five hours’ run at constant 
speed and voltage. As load and velocity remain constant 
throughout the test, a decrease in the loss due to friction 
could only occur with a diminution in the coefficient. The 
current fell off exactly in the same ratio as the temperature 
increased, and as soon as the temperature became constant 
the consumption of current also remained constant. 

The results of Tower’s experiments seem to indicate that 
friction increases with the velocity, although not nearly in 
proportion to the square of the velocity as observed by Dett- 
mar. As the result of the more exact determination possible 
with his machine, Dettmar found that friction increases very 
nearly as the 1.5th power of the velocity. , 

The mean values of the coefficient of friction for different 
lubricants, and with different methods of lubrication as ob- 
tained by Mr. Tower, are given in the following table: 

Journal, 4 inches diameter, 6 inches long. Brass, 4 inches 
wide. Speed, 300 revolutions — 314 feet per minute. Tem- 
perature, 90 degrees F. 


Max. Safe Pressure in 


Coefficient of pounds per sq inch 


Lubricant. Friction. on Nominal Area. 
OMVesOH 3 .).)s ieee 0.00172 ’ ® 520 
Tear d ae Oll = v5%,0 eee 0.00172 ee 20) 
SDeGMMe OL. bs 2 ieee 0.00208 570 
IMimerall Ol. s:. evens 0.00176 625 
Mineral grease ...... 0.00233 625 

x oe x 


An important announcement has been made regarding the 
age limit of employes of the Pennsylvania Railroad. Some 
years ago under the management of A. J. Cassatt a pension 
system was adopted and the age limit at which men could 
enter the employ of the company was: fixed at 35 years. The 
newly elected president, Mr. James McCrea, has decided to 
change the age limit from 35 to 40 years and will ask the 
directors to approve of the change at the annual meeting in 
March. The age limit of 35 years was copied by many other 
railroads and large corporations throughout the country, but 
during the past few years it has been found a mistake and a 
number of corporations have changed to the 40-year limit, 
including the Boston & Maine, Chicago, Milwaukee & St. Paul, 
and others. 

* * * 

An advertisement in a contemporary reads: “General Hn- 
gineer and Electrician, with a thorough knowledge of steam 
engines and boilers, gas, oil and petrol engines, motor car, and 
launch construction, electric light and motor installations, 
wiring, repairing and testing, printing and bookbinding ma- 
chinery, wood working machines, refrigerating plant, etc., also 
a very fair patternmaker and draftsman, inventor and pat- 
entee, desires situation ” 
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ON THE ART OF CUTTING METALS.—3.* 


FRED. W TAYLOR. 


PROPER SHAPE FOR STANDARD SHOP TOOLS. 


As stated in the beginning of this paper, our principal ob- 
ject in carrying on the investigation has been to obtain the 
knowledge required in fixing daily a definite task, with a time 
limit, for each machinist. It is evident that this involves the 
use of standard cutting tools throughout the shop which are 
in all respects exact duplicates of one another. 

In our practical experience in managing shops we have 
found it no easy matter to maintain at all times an ample 
supply of cutting tools ready for immediate use by each ma- 
chinist, treated and ground so as to be uniform in quality and 
shape; and the greater the variety in the shape and size of 
the tools, the greater becomes the difficulty of keeping always 
ready a sufficient supply of uniform tools. Our whole experi- 
ence, therefore, points to the necessity of adopting as small 
a number of standard shapes and sizes of tools as practicable. 
It is far better for a machine shop to err upon the side of 
having too little variety, in the shape of its tools rather than 
on that of having too many shapes. 


Standard Tools Illustrated. 

In the cuts Figs. 10 to 21, inclusive, are illustrated the 
shapes of the standard tools which we have adopted, and in 
justification of our selection the writer would state that these 
tools have been in practical use in several shops both large 
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Fig.10. Tool for Cutting Cast Iron and 
, Hard Steel. 


and small through a term of years, and are giving general, all- 
round satisfaction. It is a matter of interest also to note that 
in several instances changes were introduced in the design 
of these tools at the request of some one foreman or superin- 
tendent, and after a trial on a large scale in the shop of the 
suggested improvements, the standards as illustrated above 
were again returned to. These shapes may be said, therefore, 
to have stood the test of extended practical use on a great 
variety of work. 


Conflict between the Objects to be Attained in Cutting Metal. 

Our standard tools may be said to represent a compromise 
in which each one of the following elements has received most 
careful consideration, and has had its due influence in the 
design of the tool; and it can also be said that hardly a single 
element in the tools is such as would be adopted if no other 
element required consideration. The following, broadly speak- 
ing, are the four objects to be kept in mind in the design of a 
standard tool: 


a. The necessity of leaving the forging or casting to be cut 
with a true and sufficiently smooth surface; 

b. The removal of the metal in the shortest time; 

ce. The adoption of that shape of tool which shall do the 
largest amount of work with the minimum combined cost of 
grinding, forging and tool steel; 

d. The ready adaptability to a large variety of work. 


As we go further into this subject, the nature of the con- 
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Fig. 11. Tool for Cutting Medium and 
Soft Steel. 
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flict between these four objects and of the sacrifice which each 
element is called upon to make,by one of the others will be- 
come apparent. Generally speaking, we have been obliged to 
adopt as our standard shape a tool which can be run at only 
about, say, five-eighths of the cutting speed which our knowl- 
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For cutting hard steel and 
cast iron, these tools are 
ground to the following an- 
gles: Clearance angle 6°, 
back slope8, side slopel14°. 
For cutting medium steel 
and soft steel, these tools 
are ground to the following 
angles: Clearance angle 6°, 
back slope 8°, side slope 22°. 


| | Machinery,N.¥, 
Figs. 12 and 18. Outline of Cutting Edge of Standard Round-nosed Tools. 


edge of the art and our experiments show us could be obtained 
through another tool of entirely different shape, if no other 
element than that of cutting speed required consideration. 
We have been obliged to sacrifice cutting speed to securing 
smaller liability to chatter; a truer finish; a greater all-round 
convenience for the operator in using the tool, and a compara- 
tively cheaper dressing and grinding. 
The most important of the above consid- 
erations, however, is the freedom from 
chatter. 

On the other hand we have been obliged 
to adopt a rather more elaborate and ex- 
pensive method of dressing the tools than 
is usual, in order to provide a shape of 
tool which allows it to be ground a great 
many times without redressing, and also 
in order to make a single Taylor-White 
heat treatment of the tool last longer 
than it otherwise would. And again, the 
shape of the curve of the cutting edge of 
the tool which we have adopted—first, to 
insure against chatter, and second, for all- 
round adaptability in the lathe—calls for 
much more expense and care in the grind- 
ing than would be necessary if a more 
simple shape were used. This necessi- 
tates in a shop either a specially trained 
man to grind the tool by hand to the 
required templets and angles, or preferably the use of an auto- 
matic tool grinder. 
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Relative Importance of the Elements Affecting the 
Cutting Speed. 

The cutting speed of a tool is directly dependent upon the 
following elements. The order in which the elements are 
given indicates their relative effect in modifying the cutting 
—SRx CLEARANCE 6° 


~lgo ° 
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CLEARANCE 6° 
BACK SLOPE 8° 
SIDE SLOPE 147 
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Fig. 14. Standard Tool 
for Wide Feeds. 
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Fig. 15. Tool used in most of 
the Taylor Experiments. 


speed, and in order to compare them, we have written in each 
case figures which represent, broadly speaking, the ratio be- 
tween the lower and higher limits of speed as affected by each 
element. 


A.-The quality of the metal which is to be cut, 1.e., its hard- 
ness or other qualities which affect the cutting speed. Pro- 


386 


portion is as 1 in the case of semi-hardened steel or chilled 
iron to 100 in the case of very soft low-carbon steel. 

B. The chemical composition of the steel from which the 
tool is made, and the heat treatment of the tool. Proportion 
is as 1 in tools made from tempered carbon steel to 7 in the 
best high-speed tools. 

C. The thickness of the shaving; or, the thickness of the 
spiral strip or band of metal which is to be removed by the 
tool, measured while the metal retains its original density; 
not the thickness of the actual shaving, the metal of which 
has become partly disintegrated. Proportion is as 1 with 
thickness of shaving 3-16 of an inch to 31% with thickness of 
shaving 1-64 of an inch. 

D. The shape or contour of the cutting edge of the tool, 
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Advantages of Round-nosed Tools. 

With round-nose tools, as the depth of cut becomes more 
shallow, there is a greater increase in the cutting speed than 
in the case of tools having straight-line cutting edges, because 
with a round-nosed tool the thickness of the shaving becomes 
thinner and thinner as the extreme nose of the tool is ap- 
proached. In the case of round-nosed tools, therefore, when 
the depth of the cut is diminished, the cutting speed is in- 
creased for two entirely different reasons: 


A. Because the chip bears upon a smaller portion of the cut- 
ting edge of the tool. 
B. Because the average thickness of the chip which is being 
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Figs. 16,17 and 18, Standard Sizes of Tools. 


chiefly because of the effect which it has upon the thickness 
of the shaving. Proportion is as 1 in a thread tool to 6 in a 
broad-nosed cutting tool. 

H. Whether a copious stream, of water or other cooling me- 
dium is used on the tool. Proportion is as 1 for tool running 
dry to 1.41 for tool cooled by a copious stream of water. 

F. The depth of the cut; or, one-half of the amount by 
which the forging or casting is being reduced in diameter in 
turning. Proportion is as 1 with 4% inch depth of cut to 1.36 
with 4% inch depth of cut. 

G. The duration of the cut; 1.e., the time which a tool must 
last under pressure of the shaving without being reground. 
Proportion is as 1 when tool is to be ground every 1% hour 
to 1.207 when tool is to be ground every 20 minutes. 

H. The lip and clearance angles of the tool. Proportion is 
as 1 with lip angle of 68 degrees to 1.023 with lip angle of 
61 degrees. 

J. The elasticity of the work and of the tool on account of 
producing chatter. Proportion is as 1 with tool chattering to 
1.15 with tool running smoothly. 


The quality of the metal which is to be cut is, generally 
speaking, beyond the control of those who are in charge of the 
machine shop, and, in fact, in most cases the choice of the 
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Figs. 19, 20 and 21. 


hardness of metals to be used in forgings or castings will 
hinge upon other considerations which are of greater impor- 
tance than the cost of machining them. The chemical com- 
position of the steel from which the tool is made and the 
heat treatment of the tool will, of course, receive the most 
careful consideration in the adoption of a standard tool. No 
shop, however, can now afford to use other than the “high- 
speed tools,’ and there are so many makes of good tool steels, 
which, after being forced into tools and heated to the melting 
point according to the Taylor-White process, will run at about 
the same high cutting speeds, that it is of comparatively small 
moment which particular make of high-speed steels is adopted. 


removed is thinner in the case of round-nosed tools with a 
shallow depth of cut than it is with the deeper cuts. 


Object of having the Cutting Edge of Tools Curved. 

A tool whose cutting edge forms. a curved line of necessity 
removes a shaving which varies in its thickness at all parts. 
The only type of tool which can remove a shaving of uniform 
thickness is one with a straight-line cutting edge. The object 
in having the line of the cutting edge of a roughing tool 
curved as that part of the cutting edge which does the finish- 
ing is approached, is to thin down the shaving at this point 
to such an extent as will insure the finishing part of the tool 
remaining sharp and uninjured even though the main por- 
tion of the cutting edge may have been ruined through over- 
heating or from some other cause. 


Advantages and Disadvantages of Broad-nosed Tools. 
Upon appreciating the increase in the cutting speed obtained 
through thinning down the shaving, as shown in our experi- 
ments with straight cutting edge tools, the tools shown in 
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Figs. 22, 23 and 25 were made, and used on roughing work for 
years in the axle lathes of the Midvale Steel Company. The 
gain in cutting speed of these standard broad-nosed tools 
over our standard round-nosed tools, shown in Figs. 14 and 
15, is in the ratio of 1.30:1. This general shape of tool 
continues to be extensively used, but it is subject to the dis- 
advantage that it is likely to cause the work to chatter, and 
so leave a more or less irregular finish. Were it not for this 
difficulty, added to the fact that our standard round-nosed 
tool has a greater all-round adaptability and convenience, the 
tools illustrated in Figs. 22, 23, and 25, would undoubtedly be 
the proper shapes for shop standards. 
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Small Radius of Curvature Tends to Lessen Chatter. 

Since the thickness of the shaving is uniform with straight 
edge tools, it is evident that the period of high pressure will 
arrive at all points along the cutting edge of this tool at 
the same instant and will be followed an instant later by a 
corresponding period of low pressure; and that when these 
periods of maximum and minimum pressure approximately 
correspond to, or synchronize with, the natural periods of vi- 
bration either in the forging, the tool, the tool support, or 
in any part of the driving mechanism of the machine, there 
will be a resultant chatter in the work. On the other hand, 
in the case of tools with curved cutting edges, the thickness 
of the shaving varies at all points along the cutting edge. 
From this fact, coupled with Dr. Nicolson’s experiments, it is 
obvious that when the highest pressure corrresponding to one 
thickness of shaving along a curved cutting edge is reached, 
the lowest pressure which corresponds to another thickness 
of shaving at another part of the cutting edge is likely to 
occur at about the same time, and that therefore variations 
up and down in pressure at different parts of the curve will 
balance or compensate one for the other. It is evident, more- 
over, that at no one period of time can the wave of high pres- 
sure or low pressure extend along the whole length of the 
curved cutting edge. 
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tool could be completely resharpened. On the other hand, 
it is clear that if the tool were to be ground on its clearance 
flank alone, a much larger amount of metal must be ground 
off before entirely restoring the line of the cutting edge. 
This shows that for economy tools must be ground both upon 
their lip and clearance surfaces. 

In many shops the practice still prevails of merely cut- 
ting a piece of the proper length from a bar of steel and 
grinding the curve or outline of the cutting edge at the same 
level as the top of the tool, as shown in Figs. 24 and 26. 
This entails the minimum cost for dressing, but makes the 
grinding very expensive, since the lip surface must be ground 
down into the solid bar of steel, thus bringing the corner of 
the grindstone or emery wheel at once into action and keeping 
it continually at work. This quickly rounds over the corner 
of the stone, and necessitates its frequent truing up, thus in- 
creasing the cost of grinding, both owing to the waste of the 
stone and the time required to keep it in order; and it also 
leaves the face of the grindstone high in the center most of 
the time, and unfit for accurate work. As far as possible, 
then, the shape of standard cutting tools should be such as 
to call for little or no grinding in which the corner of the 
emery wheel does much work. With the type of tool illus- 
trated in Fig. 26, also, comparatively few grindings will make 
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Figs. 22 and 23. Examples of Broad-nosed Tools. 
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Fig. 24. Common, but Objectionable, Way of 
Dressing Tools. 
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Fig. 25. Example of Broad-nosed Tool. 


Combined Cost of Forging and Grinding Considered. 


In adopting the general shape or conformation of a tool 
{we do not here refer to the curve of the cutting edge), the 
most important consideration is that of selecting a shape 
with which the largest amount of work can be done for the 
smallest combined cost of forging or dressing and grinding, 
and the dressing is much the more expensive of these two 
operations. It is, therefore, of paramount importance to so 
design the tool that it can be ground: 

a. The greatest number of times with a single dressing; 

b. With the smallest cost each time it is ground. 

Modern high-speed tools when run at economical speeds are 
injured much more upon the lip surface than upon the clear- 
ance flank. Therefore, at each grinding a larger amount of 
metal must be ground away from the lip surface than from 
the clearance flank; and yet in many cases the clearance 
flank will be more or less injured (rubbed or scraped away ) 
below the cutting edge, and it therefore becomes necessary, 
for maximum economy, in practical use, to grind roughing 
tools both upon their lip and their clearance surfaces. 

In Fig. 8 (February issue) is shown the typical wear on a 
tool which has been run at an economical speed. This tool 
has been guttered out on the lip surface and also slightly 
rubbed away on its clearance flank. It is evident that if it 
* were ground on the lip surface alone a considerable amount 
af the metal would be wasted before the cutting edge of the 
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Figs. 26 and 27. Incorrectly Dressed Tools. 


a deep depression in the body of the tool, as shown in the 
lower view of Fig. 27, and this depression will, of course, be 
greater the steeper the back slope of the lip surface of the 
tool. : 

To avoid these difficulties, perhaps the larger number of 
well-managed machine shops in this country have adopted a 
type for dressing their tools in which the front of the tool is 
forged slightly above the level of the tool, as-shown in the 
lower view of Fig. 24 and in the middle view of Fig. 27. This 
type of tool dressing is done in each of the following ways: 


A. By laying the tool on its side and slightly flattening its 
nose by striking it with a sledge, thus narrowing the nose 
of the tool and at the same time raising it slightly above the 
level of the top of the tool. 

B. By cutting off the clearance flank of the tool at a larger 
angle than is demanded for clearance, and then slightly turn- 
ing up the cutting edge of the tool through sledging upon 
the clearance flank while ‘the tool is held upon the edge of 
the anvil with its shank below the level of the anvil. 


The objection to both of these types is that the tools require 
redressing after being ground a comparatively small number 
of times, and that when redressed in many cases the whole 
nose of the tool is cut off and thrown away. This waste of 
metal, however, is of much less consequence than the fre- 
quency of dressing. With the first of these types of tool dress- 
ing the tendency is to make the nose of the tool too thin, 
that is, having too small a radius of curvature, and thus to 
furnish a tool which must be run at too slow a cutting speed. 
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HOBS AND DIE TAPS. 


BRIK OBERG. 


Hob taps are, as a rule, only intended for final finishing or 
sizing of the thread in dies. For this reason their construc- 
tion differs widely from that of ordinary hand taps. They are 
not supposed to have any actual cutting to do, being merely 
used for burring a thread already cut with ordinary taps. 
Straight hob taps are not relieved at all whether on the top 
or in the angle of the parallel portion of the thread. Two or 
at most three ‘threads, however, are chamfered at the point of 
the tap, and these chamfered threads are relieved on the top 
of the thread the same as ordinary hand taps. <A taper hob, 
of course, should be slightly relieved on the top as well as in 
the angle of the thread. The flutes of a hob tap constitute the 
essential difference of this tap from the hand tap. The num- 
ber of the flutes is greater and the cutters used are usually 
regular angular cutters of 50 degrees inclusive angle, 25 de- 
grees on each side. They should have a very slfght round 
joining the angular sides. The dimensions of ordinary hob 
taps are made the same as for regular hand taps. These were 
given in the supplement to the January issue of MACHINERY 
and the only additional information, therefore, is the number 
of the flutes. These will be found from, the table of Sellers 
hobs in the supplement, the number of flutes being made the 
same for these latter hobs as for regular ones. 

The Sellers’ hobs are a special kind of hob taps differfng 
from the ordinary hob tap therein ‘that they are provided with 
a guide at a point of the thread. The diameter of this guide or 
pilot is given in the table in the supplement according to the 
ordinary method in practice. The other dimensions are given 
approximately according to formulas below in which: 

D= diameter of hob, 

A= total length of the hob, 

B= length of the pilot, 

C=length of the thread, 

H= length of the shank, 

G =the size of the square, and 

H =the length of the square. 
Formulas for hobs up to 2 inches in diameter are: 

A=5%D + 3%, 


5 D 
Be 56, 
2 
5D 
OS =e 56, 

83D+17 
== ; i 
G=% X diameter of shank, 
8D+5 
1h 
8 


For sizes of Sellers’ hobs, 2 inches in diameter and more, 
use the formulas: 
A=334D + T%, 


B=— + 2, 
2 


3 
Ce=—+ 258, 
3 D'+17 
E=——_, 
8 
G= % X diameter of shank, 
3D+5 
t= 
8 


The diameter of the shank should be made about 1-64th 
smaller than the diameter of the root of the thread. The 
guide or pilot should always be hardened and ground. 

Die taps are used for cutting the thread in the die in one 
single operation from the blank and are supposed to be fol- 
lowed by the hob tap. The die tap is provided with a long 
chamfer portion and a short straight or parallel thread. If 
to be followed by a hob tap, the parallel portion should be 


RAILWAY MACHINERY. 


March, 1907. 


slightly under the standard size so as to leave enough metal 
for the hob tap to remove to insure the correct size of the die. 
This difference in size should be not only on the top of the 
thread but in the angle of the thread as well, so that any 
inaccuracy in the lead of the thread may be taken care of. On 
the other hand it must be remembered that the difference 
must be very slight, as the hob cannot remove very much 
stock, having a very short chamfer and very small chip room 
for the stock removed. If this is not taken into consideration 
the dies may be injured in the sizing operation. It may not 
be out of the way to point out that one should never try to 
cut the full thread in the die with a hob as this is purely 
impossible if any satisfactory results whatever are expected. 
It probably seems unnecessary to mention, but the writer 
knows Of cases where persons, supposedly well-informed as to 
the use of tools, have bought hob taps for the purpose of cut- 
ting dies with these taps in one operation, and after having 
met with failure in accomplishing this, have complained that 
the tools supplied were not satisfactory. 

Returning to die taps we may say that they are very similar 
to machine taps and are made almost exactly in the same 
way. The flutes are cut with the same fluting cutters as used 
for machine taps. The die taps are relieved both on the top 
of the thread and in the angle of the thread on the chamfered 
portion, and they are threaded on a taper for a short distance 
from the point of the tap the same as machine taps. On the 
end of the die tap a straight pilot may be provided with ad- 
vantage. This will help in guiding the tap straight when 
starting the thread. Some manufacturers do not provide their 
taps with a straight pilot on the end, simply chamfering it all 
the way down to the point, but make the diameter of point 
below the root diameter of the thread for a distance equiva- 
lent to the length of the guide. This, of course, serves no 
other purpose than to aid in facilitating the point of the tap 
to easily enter the hole in the die blank and does in no way 
guide or start the tap straight. When these taps are to be 
used for threading dies which have already been provided 
with clearance holes, they should be fluted with somewhat 
narrower flutes than otherwise, leaving the lands fairly wide, 
and preferably be given a greater number of flutes than nor- 
mally. This will permit the tap to pass through the die with- 
out deviating from its true course. .In the supplement will be 
found a table giving complete dimensions for these taps. The 
dimensions are figured from the formulas below. In these 


formulas: 
D= diameter of the thread, 


A=total length of die tap, 
B= length of the thread, 
C= length of the shank, 
#H=—=Ilength of the straight thread, 
F—=length of the pilot, 
G—size of the square, and 
H = length of the square. 
For diameters below 214 inches the following formulas are 
used: 
A=5%D+ 3%, 
B=44D+4+1%, 


O=1144D +2, 
7), 
FoayD—Y¥, 


G=%* X the diameter of shank, 
H= D+ 7/16. 
For sizes 2% inches and larger the following formulas are 


used: 
A= 38D + 9%, 


B=2D+T%, 
C=1%D+ 2, : 
Jipi=—t Dy, . 
F=vD—¥%, 


G=*% X diameter of the shank, 
H=%¥%DdD+ i. 

It must be plainly understood that the formulas given are 
for guidance only, and that no hard and fast rule could be 
made in regard to the dimensions. Formulas are given for se — 
insignificant a dimension as the length of the squared portion 


of the shank only in order to facilitate a systematic arrange- 
ment of the values in the tables in the supplement. 


ee 


a 


a 


My | QjO 


} | 


i 


lm | SIL | oly 


lu | a 


a 
Diag | M100 
© 


1°) 
~ 


= = Te 
Qt LEE ieee 
é / € 
al 

= g 


Mo [NO | ra] 

~ ered ~ 

~[u] Joo | miss | Spo 
ne ~—~ 


18 
rt 


Sa4N/4 I | POat4L 
#0 YPint48 40 40 ; 
sequin | 4pBUe7 yybuey | yfbUeET | Y4PUuEsT 


© INDUSTRIAL PRESS, NEW YORK. 


t 


I-SdVi FIG YadViL JO SNOISNAWIG Ii-Sdvl 3!ad dadvi 40 SNOISNAWIG 


19807, BY TH 


f 


- COPYRIGHT, 


‘A—SdVL AO SNOILYOAOUd “IA—SdVib HO SNOILYOdOdd 


| 


Og 


NIG | leg | 
N Ou 
. 
MN ON 
~IN | Seo 
m | % 


Ils} 
ON 
chy 
N 
i) 
™%) 
Nig 
N 
Noo 
NS 
MIO 
® 


~|6 
OY 
D1 
89) 
N 
~In 
XS 
© 
Q 


~ 
Pad 


) 
is) NN 
tee ee 
~ ~ Ix 
: : 
~I09 SIs 
A?) 9) 
Isp ™|e0 ; 
© N 
HO] My | QI | “Ie 
oO FO To; 
‘hep le 
© N 


iY 


; 


~ 


~ 


IN 


£ = = of z Fs 2 t 
a & / ni! rf / e Ce y] 9! 


S18 
sly 
. 


[9 
OTK) 
™~s 
+2 
(op) 
Mop 
} Q 
9 lap 
9 
Miso 
Hennes 


peli) 


~|N 


|g 
LD 


foe 
+] OS 
NI] SN 
HIO] S/O 
= ™ 
ise} 
It | SQ] MI | MQ 


7] 
Z 5 
4 


ae eee 
Fy 


. 
/ 


bie 


% 
mH 


WN 
~—, 
vt 
~s 
JE 


ef ab ay 4 Steg ; hy ao. att 
Ye or: b TF a ee a V9 Be , 4 n 
\ i ¢ ¥ : ; ae . ; - 


) 
IO 
~~ 


qoH | 
9 
Jafar 


ae | 


ee ee en 


~Iy 
~~ 
N { 
© | ae =|~ 
‘9 
= 
|x 
NN 


e4nnbs 


one | yuEys | PeadyL 


=e ; % ee ee = 


| TT-S80H SH3TIIS 40 SNOISN3WIG 


S100 -s49UIIG $004 


“| —-T-SoH sua713S JO. 


a= =i 


SNOISNANIG 


O SNOIEHOdONs 


." a - 
ese = 
ah ha 


om ° — 


 WIA—"sd Vi 


+ 


March, 1907. 


GRINDING CRANKSHAFTS—FOUNDATIONS 
FOR MACHINE TOOLS. 


A recent visit to the shops of the Norton Grinding Co., 
Worcester, Mass., discovered that concern in the same condi- 
tion as are practically all the American machine tool builders 
at the present time—busy. The foundations for an extensive 
addition to the present shop, nearly doubling its capacity, 
have been laid, and the building will be erected in the spring. 
Not content with building grinding machines alone, they have 
equipped a special department for grinding automobile crank- 
shafts, which, we infer, is not only profitable in itself but is 
an excellent educator in demonstrating the possibilities of 
the grinding machine in a field comparatively new. The 
accompanying Fig. 1 shows this. department and will give an 
idea of the extent of the work now being carried on. About 
1,000 crankshafts, mostly of 4-throw, but some of 6-throw type, 
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The crankshafts come to the shop in the rough drop forged 
form. They are first centered and then are rough ground. 
It is not seldom that it happens that the amount of the metal 
that must be removed is such as to mean a reduction in diam- 
eter of 3/16 or even 1%. inch. The work is not traversed when 
grinding pins and bearings; the wheel attacks the material, 
the full width of the crankpin, rough grinding it in from 
four to five minutes. After being rough ground the: crank- 
shafts are taken to a lathe and the fillets are rough turned 
with a lathe tool, as it has not been found economical or good 
practice to attempt to grind the fillets on the grinding ma- 
chine. After the fillets are rough turned the cranks are re- 
turned to the grinding machine for finish grinding, after 
which the fillets are finish turned again on the lathe. The 
inspection is very rigid and in the case when long shafts are 
tested it has been found to be necessary to test in a vertical 
position on account of the slight deflection of the shaft due to 


<  PUCHINERY, 


Fig. 1. Automobile Crankshaft Grinding Department, Norton Grinding Co. 


as will be noted in the foreground, were in this department 
at the time the photograph was taken, and the weekly pro- 
duction of finished pieces was 125. A considerable number of 


the leading automobile builders have found that the making 


of an accurate crankshaft is such a difficult and costly propo- 
sition that they have very gladly given over to the Norton 
Grinding Co. contracts for finishing crankshafts from drop 
forgings, under guarantee to come within certain close limits 
for length of throw, parallelism of crankpins, alignment of 
shaft bearings, general finish, etc. The grinding machine is 
a tool capable of the most accurate work as all of us very 
well know who are at all familiar with general machine shop 
practice, but that it is also a machine capable of removing 
large amounts of stock in a very short time under conditions 
that make the operation of ordinary cutting tools very diffi- 
cult, is not so well-known as it should be. 


its own weight when suspended at the two outermost bearings. 
An interesting fact developed in this work where so many. 
different designs of crankshafts are being machined, is that 
those on which it is unnecessary to break the scale on the 
crank webs, give by far the least trouble in getting accurate 
alignment, and where the webs are inclined at an obtuse angle 
to the crankpin the conditions are still more favorable. 

That this department is not only profitable as a producer 
of finished crankshafts, but is an effective object lesson in 
showing manufacturers what the actual possibilities of the 
grinding machine really are, is obvious to anyone who has 
visited the shop, seen the work and learned what the cost of 
producing finished crankshafts is. We will not give here the 
figures, but the cost is a sum so small as to appear ridicu- 
lous to one who has only followed the older methods. While 
some of the other finished work that is kept in the shop for 
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show purposes is of much interest, as for example, ground 
locomotive piston rods, rolls for flour mills and rolling mills, 
huge sections of steel pipe, ground and unground to show the 
rough turning preparatory to grinding, and other large work 
guaranteed to be parallel, within a limit of 0.001 inch in a 
length of 8 or 10 feet, the crankshaft grinding department is 
in itself a live embodiment of possibilities that the others 
cannot so effectively show. 

At the time of the writer’s visit Mr. Norton was putting 
down foundations, of much practical value, for a large planer 
and milling machine, two views of which are shown in Figs. 
3 and 4. The interesting features of this foundation are the 
method in which it was built up and the adjusting plate used 
under the planer feet for getting an absolutely level bearing 
at all points. While adjusting sole plates for planers are by 
no means new they have generally been made quite inadequate 
for the purpose required. This plate shown in Fig. 2 is com- 
posed of three parts. The base is a heavy casting, truss ribbed 
on the bottom, and tapped at the four corners for the leveling 
screws; it is made with two parallel ledges at opposite sides 
in which are tapped holes for the two adjusting screws. In 
the center of the base is a boss with an inclined top on which 
is laid a wedge, this being located directly between the two 
adjusting screws. On top of the wedge is the actual sole plate 
so far as the machine tool is concerned. Both upper and lower 
surfaces of the top plate, and the upper side of the wedge 
are planed. A spline and groove are also planed in the sole 
plate and wedge for guidance. 

Fig. 3 shows a planer foundation partly constructed, on 
which eight of these adjusting plates are set preparatory to 
filling in the foundation with concrete, flush with the top of 


Fig. 2. Adjusting Plate for Machine Tool Foundations. 


the sole plate. The foundation is of solid concrete 5 feet deep, 
and is one monolithic piece the entire length. It is first built 
up to within 8 or 10 inches of the floor and then the adjusting 
plates are set and each leveled by the four leveling screws. 
By adjusting these screws the top plates are all made level 
and all are brought exactly into the same plane; this condi- 
tion is carefully tested with a 15-foot Brown & Sharpe straight- 
edge. Tissue paper is used under the straightedge to test the 
plates at all points, crosswise, lengthwise and diagonally. 

After being leveled in this manner the foundation is filled 
in to the floor level as shown in Fig. 4. This view shows a 
completed foundation made in the above manner for a Bea- 
man & Smith milling machine, and includes twelve of the 
adjusting plates. The adjusting screws are barely visible in 
the halftone but the pockets left for a wrench are plainly 
shown. After the machine is in place and leveled, the pockets 
are covered with small castings which keep out chips and 
dirt. These adjusting plates are intended not only for ob- 
taining correct original alignment of the machine, but are 
also to be used whenever it is found that there is the slight- 
est inaccuracy in the work produced. It is entirely possible 
with these adjusting plates to spring a milling machine or 
planer bed so as to make it plane or mill true at any time, 
whether the machine be new or considerably worn. With 
planers set on such a foundation it is easy to turn out work 
that is dead straight and on which there will be needed the 
minimum of scraping and other corrective work. 

In this connection it is of interest to note that Mr. Norton 
has found it unnecessary to bolt a planer to the foundation 
at all. It is the practice to drill one or more pairs of the 
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adjusting plates and put in a half-inch pin at either side on 
one or more pairs of the planer feet to prevent the planer 
from sliding endwise, but it has been found in those cases 
where the pins did not touch the planer, when first put down, 
that the planer has never moved enough to cause them to 
touch. Inasmuch as it has been customary to bolt planers 


down this is valuable experience. Mr. Norton believes that 


Fig. 3. Concrete Block Foundations for Planer, with Adjusting Plates in 
Position and ready for the Concrete Filling. 


a modern planer that is heavy enough to be of real service 


cannot be moved by any reversal of the table, and that the ~ 


foundation should be one that supports, but not one necessari- 
ly to hold a machine tool down. The company is putting 
down all their foundations on this plan, and although the 
original investment is considerable they believe that it is 
warranted on account of saving a large percentage of the 
scraping ordinarily necessary. To illustrate, they have a 
36 x 36x 18-foot planer placed on such a foundation which 
was leveled as described. After the table had been planed 


after a year’s use, tests made with the 15-foot Brown & Sharpe 


straightedge on the table with tissue paper under either end 


and under the center showed that the table was accurate — 


at whatever position along the bed of the planer it 
was placed. Mr. Norton suggests that, if any of our readers 
have doubts about this being a not unusual condition, let them 
try it on an average planer as set up in most of our manu- 
facturing plants and find what the results are. -In all prob- 
ability they will be greatly surprised at the inaccuracy found, 
and the differences at various points on the: bed. By making 
the foundation in one solid piece of concrete and using the 
leveling arrangement described, it is a matter of everyday oc- 
currence to plane work to a degree of accuracy that was 


Fig.4. Completed Foundation, with Adjusting Plates for Beaman & Smith 
Milling Machine. 


formerly considered entirely impossible. Inasmuch as the 
accuracy of planed surfaces is so vital to the success of the 
grinding machine, we may well believe that Mr. Norton’s ma- 
chine foundations represent another step in the advancement 
of machine tool practice. ; 
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VISIT TO THE EXPOSITION OF SAFETY 
APPLIANCES. 


When the writer entered the space allotted to the safety 
appliance exposition in the Museum of Natural History, the 
first thing that struck him was a young man who was anxious 
to explain the merits of the Monarch engine stop. The young 
man was interesting and the listener was interested, so they 
went together to the booth where the apparatus was installed 
and examined the system. While the general principle of the 
device was familiar enough, a number of little incidental safe- 
guards were brought out in the demonstration, all tending 
to show how much thought and care had been given to mak- 
ing its operation as sure as anything mortal can be. For in- 
stance, the automatic closing device is attached to the same 
valve the engineer has to use every time he starts and stops 
the engine, and is thus fairly assured to be in good work- 
ing order. A circuit breaker is thrown open to disconnect a 
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direct-connected generator when it is operating in multiple 
with others, thus obviating the danger of having the dynamo 
act as a motor. The various push buttons which may be 
located around the shop, and the speed limit device which is 
directly attached to the main shaft, are all connected by a 
double circuit mechanism in such a way as to require the 
breaking of three out of four wires to prevent its action. A 
testing button is provided which throws all the various cir- 
cuits into series and rings a buzzer when the button is pressed. 
This buzzer is wound for a higher resistance than the whole 
of the rest of the circuit so that if it fails to respond, thus 
indicating that the batteries are too weak to operate the de- 
vice, they will still be strong enough for two or three days 
longer. Before he left, the writer felt really sorry that he 
did not own an engine to which he might apply one of these 
stop devices. Having said good-bye to the young man and bor- 
rowed his pencil, he continued his tour of inspection, care- 
fully refraining, however, owing to lack of time, from being 
drawn into further conversation with other demonstrators. 

There were a number of manufacturers represented whose 
names are familiar to the readers of MAcHINERY. There was 
a Flather shaper, electrically driven, with all gearing enclosed 
so as to be out of harm’s way. The Safety Emery Wheel Co. 
of Springfield, Ohio, showed a wheel which had been ruptured 
by excessive speed, but which had yet held together instead 
of throwing itself promiscuously around the shop. Another 
gSear-driven and protected machine was a miller shown by the 
Garvin Machine Co. The Norton Grinding Co. exhibited a 
stand with steel guard bands surrounding the wheels. The 
General Electric and Westinghouse Companies showed a large 
number of photographs, some of them bearing directly and 
some very remotely on the questions under consideration. 

Of the photographic exhibits made by well-known firms, one 
of the most instructive was that of the Brown & Sharpe Mfg. 
Co. Guards covering the change gears of lathes in their 
shops were illustrated together with band saw guards, ex- 
haust arrangements for grinders, washroom and lavatory fit- 
tings, etc. One drawing called attention to an important mat- 
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ter in the arrangement of pulleys on the countershaft. It was 
shown that the space between the pulley and the hanger 
should be wider than the belt, so that if it runs off the pulley 
there will be no danger of its being wedged between the pul- 
ley and the hanger; the difficulty of removing a belt in this 
condition has often led to serious accidents. The overhead 
cone pulley belt shifter with which their shop is fitted was 
also illustrated. 

In that part of the exhibition devoted to models and com- 
mercial exhibits were a number of devices ranging from the 
serious, through the hilarious, to the pathetic. Safety gas 
burners were shown which would shut off the supply of gas 
if the light were accidentally or otherwise blown out, respira- 
tors, goggles, and face masks for workers in atmospheres 
charged with dust and in positions of danger from fiying frag- 
ments; first aid cabinets for the sick and injured; fusible 
plugs for boilers; lamps which could be turned bottom side 
up without disturbance of equanimity on the part of the lamp 
or the person carrying it, and so on. Most of these are of 
commercial importance and thoroughly practicable. Some of 
them were in model form and showed crude ideas and inex- 
perience in practical working conditions on the part of the 
inventor. Verging on the pathetic was the exhibit of a model 
of a street car fender;-it was applied to a little toy car which 
had been bought at some children’s store. The fender part 
of it had been made painfully and clumsily, evidently by 
fingers not used to such work, but anxious to express the idea 
with which the mind of their owner was charged. Sad to 
say, there was nothing new or original in the device; it was 
merely the obvious first thought of an inexperienced inventor. 

Perhaps the most suggestive part of the whole was the col- 
lection of photographs relating to the exhibits in the various 
“museums of security” in Europe. The institutions at Am- 
sterdam, Vienna, and Berlin, were especially well represented. 
A wide range of industries is represented in these pictures; 
safety stagings, brakes, gas engine starting devices, blankets 
for rock blasting, belt shifting devices, carboy cases, gage 
glass guards, barrel skids, etc., in great numbers are repre- 
sented by pictures from full-sized models. In the Berlin 
exhibit was shown a picture of a universal grinding machine, 
with an internal attachment at work and an exhauster con- 
nected to the rear end of the work spindle, thus drawing the 
dust back through the spindle and out of the way of the 
operator. It was interesting to note that the machine was 
evidently one of those built by the Brown & Sharpe Mfg. Co. 

Various devices were shown for making press work less 
dangerous. One of them, for instance, had the die enclosed 
by a case with a sliding door in front. This sliding door was 
attached to the clutch operating lever in such a way that 
when the clutch was thrown in the door was closed. When 
the clutch was thrown out and the machine stopped, the door 
was opened. Another scheme for the same purpose, but per- 
mitting somewhat more rapid operation, was one which re- 
quired the pressure of both hands to start the press going, one 
hand being applied to a lever on one side of the machine and 
the other hand at the opposite side. This: also made it cer- 
tain that no damage could be done to the fingers of the op- 
erator. Of course, any such device as this in some degree 
lessens the productive capacity of the machine at the saine 
time it increases the safety of its operation. The owner of 
much a machine will, in applying these various arrangements, 
strike a balance’ between volume of production and safety of 
operation. The point at which he will draw the line between 
the practicable and the impracticable will be determined by 
the fierceness of the competition he has to.meet, on one hand, 
and his humanitarian instincts on the other; the line thus 
drawn should serve as a reliable index of the progress, both 
of society and of the individual. 

The fact that “museums of security” are recognized and per- 
manent institutions in Europe, and that it has been possible 
to hold even a temporary exhibit of that kine in this benighted 
country are encouraging evidences of progress in a direc- 
tion where progress is much to be desired. It is saying but 
little to say that this exhibit, made under the auspices of the 
League for Social Service, has served a useful and commenda- 
ble purpose. 
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LETTERS UPON PRACTICAL SUBJECTS. 


A METHOD OF CUTTING LARGE CAST 
IRON GEARS. 

the cut herewith shows the manner in which two cast iron 
gears were cut which were too large for any milling machine 
in the shop. The gears were three pitch gears having 72 
teeth, the width of the gears being 3 inches. It was intended 
to send these gears to another shop to be cut when it was 
noted that the table of the Dill slotter in our shop was grad- 
uated into 360 degrees, and:as 72 teeth were to be cut, the in- 
dexing for each tooth would equal 5 degrees. The two gear 
blanks were then mounted together upon a central pivot which 
projected slightly into the center of the slotter table. A high- 


Method of Cutting Large Cast Iron Gears. 


speed steel tool was filed to a shape slightly smaller than the 
width of the space between the teeth, and as nearly to the 
correct shape of the space as could be done without going to 
too much expense. This tool was used for roughing out the 
space between the teeth, using it in any regular slotter bar 
tool-holder. Then having a regular 3-pitch milling cutter on 
hand, this was bolted to a steel bar as shown in the cut. A 
keyway was cut in the hole and a small key inserted to keep 
the cutter from turning around upon its arbor. A finishing 
cut was then taken all around the gears, using the cutter as a 
finishing tool, the indexing being done carefully by moving 
the slotter table 5 degrees for every tooth. The two gears 
were cut in this manner in 1014 hours from the time they 
left the floor until they reached it again. I consider this very 
good time under the circumstances, only slightly more than 
four minutes per tooth. The gears came out practically per- 
fect. M. H. W. 


EVERY TRIANGLE IS ISOSCELES. 


It may interest some of the readers of MACHINERY to know 
that the proof given by R. S. in the December issue, as well as 
the following proof that every triangle is isosceles, may be 

A 


D Machinery, N.Y. : 
Every Triangle is Isoscéles. 
; a FE ; . 
found in a book named “Lewis Carroll Picture Book,” pub- 


lished a good many years ago. The proposition that every 
triangle is isosceles is proven in the following manner: Let 


ABC be any triangle. Bisect the line BC at D and from D 
draw a line at right angles to BC. Bisect the angle BAC. 
Let the bisector of angle BAC intersect the line drawn at 
right angles to BC at F. Draw FB and FC, and from F 
draw FG and FH at right angles to AC and AB. Now, the 
triangles A F G and A F H are equal because they have line 
A F in common and the angle / GA equal to the angle i Hea 
and the angle H A F equal to the angle G A F. Thus A 
equals AG and FH equals FG. The triangles BDF and 
CDF are also equal because the line B F is common to both, 
BD equals DC and the angle F DB equals the angle FDO. 
Consequently the line FB equals the line FO. The triangle 
BFH is further equal to the triangle C/G because the line 
B F has been proven to be equal to FC and FH to be equal to 
FG, and the angle BHF is, according to the construction, 
equal to OGF. Thus, the line BH equals CG. We have pre- 
viously proven that A H equals AG, consequently AH+HB 
=AG+GC and AB=AC. This and every triangle is con- 
sequently isosceles. A great many mathematical “proofs” can 
be made in a similar manner, but the cause for the fallacy 
is apparent to the thoughtful observer. T. S. BaAtiueye 
Quincy, Mass. 


HUMAN NATURE IN TIME CARDS. 

Most of us are interested, more or less, in the machine 
shop and the men we find there. Most of us, also, have at 
some time been in the larger shops, and are familiar with 
the usual factory systems, no part of which is more in evi- 
dence than the time card. method of recording the employe’s 
work; to those who have never particularly noticed, it is sur- 
prising to observe the amount of a man’s character and gen- 
eral make-up which he unconsciously records on his owm 
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Human Nature in Time Cards. 


time cards. This fact is very apparent to the clerks and time- 
keepers, but nowhere is it Shown to the average person as 
clearly as in those shops having a rack, with individual places 
for the men’s cards, where the day’s record for each man is 
placed, shoulder to shoulder as it were, with his shopmates’. 
In such places the timecard rack is in reality a bulletin of 
the character, habits and disposition of every man in that 
shop. 

Stand up near the time-card rack about fifteen minutes 
before closing time some night and notice a few of the men, 
their time cards and the way they put them up. The first 
ones up are usually those of the old standbys, who have 
worked in the shop for years and whose habits are as regular 
as clockwork, always there when the whistle blows, and ready 
for work, though they never hurry, and they put up their 
time cards in a matter-of-fact way at the same time every 
night. With them life is merely a repetition, day after day, 
and their time cards show it plainly—always there, full time 
every day, never an order number missing, and, incidentally, 
no trouble to the timekeeper. 


March, 1907. 


Notice this fellow coming up the line, stopping to watch 
what someone is doing now and then. Now he is putting up 
his time card and looking at the ones all around his at the 
same time, in an inquisitive sort of way. He is just the 
same at his work—always more interested in what. the others 
are doing than in what he is doing himself—and that is the 
reason for most of his many mistakes. 

There is an odd-looking card over there—the one on which 
the wording is all printed out. That man has a fad for letter- 
ing and if you happen around some noon you will see him 
putting in a few minutes practising. The clerk says he likes 
his time cards because they are so easy to copy off. 

The one just under it looks as though a writing teacher or 
penmanship expert had executed it, so artistic is the writing. 
You won’t find anything awkward looking or acting about 
the man behind that signature, and he takes real pride in the 
way he does his work, and especially in the way he finishes it. 

Look up here in this corner at this man’s time card—neat 
and clean—clearly written and nothing omitted; it doesn’t 
look as though it had been lying around among his files 
for a week either. Yes, that is he over there cleaning up 
his bench and getting ready to go home—he matches his time 
ecards in looks; he has good tools and plenty of them, and 
knows how to use them; his work is first-class and his name 
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and there goes the boy followed by the rest of the men with 
the old standbys bringing up in the rear. 

With these few examples we have observed only the most 
striking of the little earmarks which show up the man whose 
labor the time card represents, but were we able and willing 
to go deeper into the subject or even beyond to the study of 
the handwriting itself the deductions we might make would 
lay bare human nature far clearer than words could depict. 
Although no amount of argument would convince the man 
behind of the truth of our observations, we cannot help seeing 
it and yet, after all, it is better thus, for what a bitter world 
it would be if “we saw ourselves as others see us!” 

Lynn, Mass. CHESTER L. Lucas. 


AUTOMATIC REVERSING MECHANISM FOR 
GRINDING MACHINE. 


The problem which led to the design of the reversing mech- 
anism shown in the accompanying cut was to get a grinding 
machine for grinding the bores of cast steel car wheels, the 
bore being about 1% inch diameter and larger. Owing to the 
hardness of the steel used in the wheels, no roughing cut 
could be taken before the grinding operation. This necessi- 
tated that sometimes up to % inch on the diameter had to 
be ground out, and in order to make the operating cost of the 
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Automatic Reversing Mechanism for Grinding Machine. 


is well up on the rating list; he takes pride in his work 
and he would be a credit to any shop. 

Here is his direct opposite coming up the aisle; look at him 
slouching along, overalls in rags, shoes falling off, hair un- 
combed! This is his time card—you can’t mistake it—the oil- 
spotted one with the thumb marks that would put to 
Shame the Chinese method of recording criminals. You can’t 
make anything out of his hieroglyphics but the time clerk has 
had so many of them that he will translate them, though he 
may have to go down to see him in the morning; he usually 
does, and ai the same time he will see that absent-minded 
fellow who forgot to put any order number on his time card. 
This is the same fellow who forgets to line up his centers 
after turning tapers, not to mention the borrowed tools he 
forgets to return. 

The cards are most all up now but by the blank places you 
can see there are one or two more to come unless they are 
absent. This apprentice racing down the line is last nearly 
every night; he was so busy cutting those threads that he 
forgot all about his time until the last minute. See him hus- 
tle his tools into his drawer so as to be ready to run when 
the whistle blows. He is the same youngster who helps the 
Sweeper on his Saturday clean-ups and always inscribes his 
time card “Chasing the broom.” There goes the whistle now 


machine as low as possible it was equipped with automatic re- 
verse for the back and forth motion of the emery wheel, and 
with automatic feed of the cut. 

One new feature of the machine in question is that the 
emery wheel is driven by an independent motor which is 
mounted on the emery wheel rest so that it travels with the 
emery wheel. The reversing of the traveling motion is ob- 
tained by a driving bevel gear, A, and an engaging double 
pinion, B, which can slide back and forth on the shaft, but 
is keyed to it in order to drive. When one end of the pinion 
engages the driving gear the carriage moves forward, and 
when the other end of the pinion engages the driving gear 
the carriage moves backward. This back and forth sliding 
motion of the pinion is caused by a system of levers, a 
plunger acted upon by a spring, and a shaft which is fast- 
ened to the bed of the machine and is equipped with two 
collars. By changing the distance between these two col- 
lars the length of the traveling motion is changed. 

The illustration shows the pinion engaged so that the 
carriage will move backward. As the carriage moves, the 
lever C comes in contact with the rear collar. The lever 
moves and pushes the plunger upward, compressing the 
spring. During the first half of the period the link # does 
not move, owing to the oblong slot H, and gear B remains 
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fully engaged to the driving gear. When the levers OC and D 
have passed the central position, the pressure of the spring 
comes into action and pushes the plunger downward. This 
moves the lever D, and by link E the motion is transferred to 
the lever # which causes the pinion to slide, disengaging one 
end and engaging the other. The carriage reverses and 
starts to move forward. In order to obtain the feed of 
the emery wheel the lever G@ is connected to the reversing 
mechanism. At the end of the lever two strings are fastened 
which are led up to the ceiling, and over sheaves lead down 
one to each of two ratchets at the end of the feed screw. 
These ratchets are arranged so that when the carriage re- 
verses at the rear end one of the ratchets feeds, and when 
the carriage reverses at the front end the other ratchet feeds 
the cut. Ons 


FLAT FILING. 


Too many beginners use a file as though it were a rubbing 
instead of a cutting tool. Others, again, lift the file clear 
from the work at each stroke end, to bring it back for the 
next cut. Either of these ways is apt to result in a “book- 
back” appearance of the work-piece. Lifting the file on the 
back stroke has a tendency to throw it out of level; if it be 
dragged over the work ever so lightly on the back stroke with- 
out removing any metal, it is more apt to keep in the same 
plane as on the cutting stroke. 

As regards the pressure, at first the tip should get more, 
by means of the outstretched fore-finger, than the handle; 
in the middle of the stroke the pressures on the two ends 
should balance, and at the end of the stroke the handle should 
get it. 

To practice flat filing, one may take a wood rasp and a piece 
of hard wood about as large as a thin brick, and file down the 
long narrow side avoiding ‘‘book-backing.” After this is done, 
the best thing is to file a round brass rod to an even square 
cross section. 

But after one has got a piece to what he thinks is the flat 
condition, he will be apt to find that the straightedge differs 
from him. Then if he will either clamp the work-piece in a 
freely swinging holder, or lay it on a piece of cork, he will 
find that he can file it still flatter. If the piece is very small, 
it may be filed on the forefinger. Hither the swing, the cork 
or the forefinger follows the tendency of the file to rock, and 
enables the production of a flatter surface than would be 
otherwise attainable. ROBERT GRIMSHAW. 

Hanover, Germany. 

[To get the action of a swinging holder the work may, in 
some cases, be placed between the centers of a lathe —Eprror.] 


TO DRILL CHILLED CAST IRON. 


The hardest chilled cast iron may be drilled by using a 
common flat drill made of good high carbon steel, as for ex- 
ample, “Crescent double special A-1.” This steel can be 
hardened at a very low red heat which is an imperative re- 
quirement for a tool to drill hard material. It should be 
hardened in a solution of salt water. I have been able with 
a drill hardened in this manner to drill the hardest chilled 
iron that can be cast. It might be worth while to remark 
here that chilled iron can be still further hardened by bluing 
it on an emery wheel; it will then be so hard that no steel 
tool can touch it. It should be mentioned that a very power- 
ful and rigid drill press must be used for drilling chilled iron 
as it takes a tremendous pressure to force the drill into the 
hardened surface. The attempt to drill chilled iron in a weak 
drilling machine will be futile as the drill will simply ride up 
over the surface, not cutting at all and quickly dulling the 
point. As to speed, I would say use a speed at which the drill 
will do a reasonable amount of work before dulling. Lubri- 
cants are of no advantage whatever. As a measure of speed 
I would say that it is impracticable to use a peripheral speed 
of the drill exceeding from 24 to 80 inches per minute. In 
planing chilled iron a speed of from 18 to 24 inches per min- 
ute should be employed and the same applies to turning. Do 
not attempt to drill chilled iron with an extra or specially 
machined twist drill; a twist drill has too much top rake to 
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the cutting edges, hence is too weak to stand the pressure. Of 
course some so-called chilled iron can be drilled with a twist 
drill, but iron as hard as chilled rolls cannot. 

Cincinnati, Ohio. M. B. STANFFERT. 


DRAWING AN APPROXIMATE ELLIPSE. 


Many of the methods of drawing an approximate ellipse are 
complicated.and difficult to remember and some of them do 
not give good results unless the ratio of the larger and smaller 
axes is within certain limits. The cut herewith, which is a 
direct reproduction of a drawing made according to the meth- 
od outlined below, shows a simple way of obtaining a very 
accurate elliptical form. The method is of German origin 
and is easy to keep in mind. The procedure is as follows: 
Let A B be the larger axis and C D the smaller. Draw the 
line A D. From the intersection of the axes, O, set off O BD 
on the minor axis equal one-half of the larger axis. With 
D as a center and with D F as radius, strike the are F £. 
Bisect A Ff at H', and from H erect a perpendicular intersect- 
ing the axes at K and L. These two latter points will then 
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Drawing an Approximate Ellipse. 


be the centers for the radii K A and L D by means of which 
the approximate ellipse is formed. Of course, the centers 
for forming the other half of the ellipse are found in a similar 
manner. S. W. LInn. 

Milwaukee, Wis. 

[While the methods for drawing an approximate ellipse are 
many and commonly known, we give publicity to this one, as 
we consider it exceedingly simple, and think that it will be 
appreciated by those of our readers who are often called upon 
to make drawings where ellipses occur.—EDITOR. 


GETTING A RAISE. 


The best method of getting an increase in salary or wages, 
better known as a “raise,” has been told us over and over 
again in the Sunday supplements and elsewhere; but there 
seems to me to be no safer way than that of asking for it 
and to repeat the request until the desired effect is produced, 
or the boss gets sore and assures you in plain language that 
you can’t have it and that’s all there is to it. A conscientious 
man will seldom get such a reply, although he may be put off 
with this or that excuse. 

However, the fact that your immediate superior is not 
always to blame for these delays is illustrated by an experi- 
ence which I had some two years ago, while working for one 
of the subsidiary companies of a very large corporation. 
The head of the department in which I worked was the me- 
chanical engineer of the smaller concern, itself no ‘‘one-horse” 
affair; and I thought all that was necessary was for him to 
say the word, and my hoped-for bigger check would be a 
reality. After much maneuvering I got him alone one day 
and asked him about it; he replied that he thought I had been 
with the firm long enough to merit an increase, and so far 
as he was concerned he was perfectly willing to give it to me; 
but the policy of the company absolutely forbade raising the 
wages of any employe, though heads of departments could use 
their own discretion as to the amount to be paid anew man; 
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‘and he suggested that if I could get antther place for a few 
weeks or months he could then hire me over at what he 
thought I was worth. At any rate, I had better get an offer 
from some other firm, and perhaps then he could fix me up 
with what might be called a “theoretical” discharge; for a 
while I was inclined to think he was simply letting me down 
easy, but I finally secured an offer from another firm in the 
same corporation, in the shape of a telegram, to come on at 
once at the figure named; told the boss about it that evening, 
and the next morning he telephoned to the head office in a 
distant city to see what could be done. The reply was that 
in no case could he give me a straight-out increase, but that 
he might have me taken off the payroll for one day, and start 
me in at the new rate the next, which he did; and I tele 
graphed the other people that I had already accepted a posi- 
tion. It was not a very square way to deal with them, but 
as they were part of the big organization whose red tape had 
put me to all the trouble, my compunction wasn’t very great— 
not so as to be unendurable in the light of the following pay- 
days. The next c<ime I wanted more money I went elsewhere 
in earnest. BESSEMER. 
Chicago. 


A LARGE DRILLING AND BORING JIG. 


The jig shown in the accompanying cut is used at the works 
of the Landis Tool Co., Waynesboro, Pa., for drilling and 
boring the beds of their smallest size grinding machines. The 


Large Drilling and Boring Jig. 


eut shows the work in progress on a large horizontal boring 
mill. The jig consists of a base provided with an adjustable 
plate for drilling the holes in the front, and adjustable brack- 
ets for guiding the bars for boring the ends ofthe bed. The base 
consists of a heavy casting, planed at the top, so as to corre- 
spond with the planed portion of the top of the bed, so that 
the latter may be laid bottom up on this base and located 
transversely by the planed lip on the front of the bed, suita- 
ble clamps being provided to hold it firmly in position. At the 
front of the base of the jig is a vertically projecting flange or 
apron of sufficient size, and so shaped as to conform to the 
shape required for locating most of the holes in the front of 
the bed; at the back part of the base is a smaller flange 
adapted for carrying a bushing for guiding the bar for one of 
the larger of these holes. 
base for bolting on the various parts, and at the bottom two 
right-angle grooves are planed to provide for a tongue for 
locating on the floorplate of the boring mill. The jig is de- 
signed to accommodate two sizes of beds or similar cross 
sections but of different lengths, the difference being such 
as to only affect the location of the end brackets and some of 
the holes in the front of the bed. To provide for the differ- 
ence of these latter holes, the adjustable plate in the front 
_is so designed that it can be located by dowel pins in either of 
two positions required and is provided with slots for clamp- 
ing bolts, When boring the holes in the ends of the bed the 
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base of the jig is, of course, turned from the position that it 

has when the front holes are bored to the position shown in 

the cut. The end brackets are clamped in place, being located 

upon the finished surface of the base. T-slots are provided so 

that these brackets may be shifted in or out to accommodate 

the different lengths of beds. H. F. Noyes. 
Waynesboro, Pa. * 


THH APPARENT FALLACY OF ALGEBRAIC 
PRINCIPLES. 


In the January number of MacHinerRy, R. S. has endeav- 
ored to overthrow our fundamental ideas of arithmetic and 
algebra. Such proceedings are dangerous and I hasten to 
raise an objection to his methods and results. It would be a 
dangerous thing if two became equal to one in the matters of 
every day life. His algebraic processes are perfectly legiti- 
mate up to the point where he says, “divide both members 
by @ — b. The quotien'ts are then equal.” According to his 
first assumption @ = 0b. Therefore a — 6b = 0. It is ordinar- 
ily assumed that it is perfectly correct to divide both sides 
of an equation by the same quantity. This is true unless that 
quantity is either infinity or zero. If both sides of an equa- 
tion are divided by infinity or zero, the result is not neces- 
sarily correct as it becomes an indeterminate. This may be 
easily -seen by taking a numerical example. For instance, 0 
times 7 = 0 times 9. If we should divide both sides of this 
equation by zero we would have as a result 7 = 9, exactly as: 
R. S. has proven that 2 = 1. I hope that this explanation. 
will convince R. S. that our fundamental laws of arithmetic 
and algebra still hold good in spite of apparent discrepancies. 
here and there. I might say in conclusion that the two quan- 
tities, zero and infinity, must be handled very carefully in 
algebraic operations. K. G. SMITH. 

Wellsville, N. Y. 

PORTABLE MACHINES FOR TURNING CRANK- 
PINS AND CROSSHEAD PINS. 

In the accompanying cut, Fig. 1, is shown on a small scale 
a crankshaft for a 50 x 72-inch reversing blooming mill engine. 
This shaft was made by the Bethlehem Steel Co. and weighs 
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Fig.1. Crankshaft of Large Blooming Mill Engine. 


49,000 pounds. As there is no lathe in the Pittsburg district 
powerful enough to swing this crankshaft, the crankpins, when 
worn, had to be filed true by hand, a very unsatisfactory and 
expensive operation. For this reason the writer designed the 
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Fig. 2. Crosshead of Large Blooming Mill Engine. 


portable crankpin turning machine shown in Fig. 3. This 
machine consists of frame A made in two parts and clamped 
to the crankshaft by the brackets B, rods C and pivot D. The 
frame carries a ring H, also made in two parts, to which the 
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tool rest F is bolted. The lead screw G is operated by a star 
feed. The outer surface of the ring H is a wormwheel driven 
by a worm carried in the frame 4A, all of which is plainly 
shown in the cut. A sheave pulley is keyed to the worm- 
wheel shaft and is driven by means of any convenient trans- 
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head pin and the crosshead itself. As will be seen from the 
cuts, the radius of the frame is 1514 inches, while the distance 
from the center of the crosshead pin to the solid back part of 
the crosshead is 16 inches. It is obvious that the frame as well 
as the wormwheel has to be made in two parts, as otherwise 
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Fig. 3. Portable Crankpin Turning Machine. 


mission of power. This apparatus has given entire satisfac- 
tion, and it may be changed so as to meet almost any case 
liable to arise. 

The writer has also designed a similar tool to turn the 
crankhead pins for a 50x 72-inch blooming mill engine. This 
tool is shown in Fig. 4 and the crosshead with its pin is shown 
in Fig. 2. There is no other mechanical way, excepting the 
one shown, known to the writer by which this operation can 
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there would be no way of placing the piece to be turned in 
position inside of the arrangement. F. WACKERMANN. — 
Pittsburg, Pa. 


THAT ALGEBRAIC PARADOX. 

Referring to the algebraic paradox in the January issue, 
would say that it is not necessary to use algebraic symbols at 
all; use only the figure 1; thus: 

PSSA 
Lexan 
v—?v=1x1—-1 


(l+1) d—Daat@= 


(1 +1) 20 
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Or use any old figure, 
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Fig. 4. Portable Crosshead Pin Turning Machine. 


be carried out. This tool is to a certain extent very much 
similar to the one first described. It consists of a frame made 
in two pieces. Inside of this frame is a wormwheel, carrying 
the tool, driven by a worm and a sheave pulley, the same 
as in the tool first described. The dimensions of the outer 
frame are such as to permit it to be placed between the cross- 
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Which all reminds me of that 
no cat has two tails; any cat 
has more tails than no cat; 
therefore any cat has more — 
than two tails. 

: Gro. B. GRANT. 

Boston, Mass. 

{It is worth while noting, 
particularly by those who 
only occasionally make use of algebraic formulas, what faila- 
cious conclusions may be drawn from apparently correct use 
of algebraic expressions. While the laws of mathematics are 
infallible they demand a constant alertness of the mind not 
to permit any operations to be performed, which, while ap- 
parently correct, are illogical.—Eb1Tor. ] 
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UTILIZING WORN THREADING DIE CHASERS. 


Having a number of Hartness threading die chasers of vari- 
ous pitches, which, after having earned their cost several 
times over in the Jones & Lamson turret lathes, had become 
worn on the first two or three threads so as to become useless 
for the die head, it struck me that these might be used for 
finishing threads in the lathe by planing them in a suitable 
holder. 

I then made a holder like the cut, and instead of only 
finishing threads in the lathe it was found that in most cases 
a thread could be completed in three cuts. After a lathe hand 


became accustomed to their use there would be no necessity . 


to remove the piece from the lathe to try to fit, but if care 
had been exercised in first turning the piece to the correct 
diameter, just as soon as the chaser became filled with the 
Now, when one gets one of these 
chasers of any particular pitch, of course one gets four, there 
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Holder for Utilizing Worn Threading Die Chasers. 
being four to a set. I then had the first threads, which were 
originally tapered or chamfered off, ground away on two 
chasers in the set to be used when threading up to a shoulder. 
I left the other two chamfered as they were originally. So 
successful has this method become that I have found several 
turners getting the holders made on the “sly,” and if not 


able to secure worn out chasers, to even try to “pinch” good © 


ones from the turret lathe men, which I think is sufficient 
recommendation to warrant all interested giving it a trial. I 
am satisfied that threads can be cut so much faster and more 
accurately by this method that it would even pay to use the 
new die chasers were ne old ones procurable. 

Referring to the cut, very little explanation is necessary. 
The reason for the part of the holder upon which the chaser 
rests being made angular is to allow sufficient clearance to 
form a good cutting rake. 
necessary after actual trial. The top rake, shown ground in 
the chaser, was found to be better for steel work. I have also 
made a holder suitable for inside work which I do not think 
it will be necessary to describe, as any mechanic could devise 
one. I merely submit the idea to those who may have some 
of these old chasers lying around the shop, and who have not 
thought of putting them to use. NESE We 


HIS NAME WAS DENIS. 

It takes all kinds of men to fill up a shop, but it seems as 
though such a man as Denis might have been left out. Denis 
was a good fellow all right, but he had a faculty for getting 
into scrapes. His first job when he struck us, was turning 
press rolls; they are the distributing rolls used on large job 
printing presses. Any of you printer fellows will know just 
what I mean; there is a roughing and finishing chip run 
over the roll and then the journals are turned up. We were 
pressed for long lathes to get this work out fast enough, so 
Denis had to do a lot of overtime work. He ran two lathes, 
he would rough out on one and then finish on the other. 

Well, it came to Thursday night and Denis had worked 
three nights that week, and then he wanted a night off; you 
boys that ain’t married know just how he felt. He didn’t 
dare ask the “Boss” to be off; he knew it was no use; but in- 
stead of that he had an inspiration. He started a cut on 
each lathe as soon as the power started up at 6:30. Then he 
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-it would pull the clutch out and stop the lathe. 


This was found to be absolutely _ 
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tied a string on the end of the shipper and the other end of 
the carriage so that when he had got to the end of the cut, 
The idea was 
great; but the thing miscarried, in the application. One of 
the cubs saw what was up, and he gave the cross-feed handle 
a turn and drew out the tool so that the lathe run on a “wind 
chip” all the eyening. The next morning when the “Boss” 
came in, he wanted to know why the work wasn’t done, and 
then the whole thing came out. Denis didn’t get fired, but 
he got a “call-down” that will stay with him for a while. 

A new man came in about this time and he told us about 
one of Denis’ old feats. It seems he had been put on a big 
double-head planer; how it came about we couldn’t say, and 
he couldn’t tell us, but he got there somehow. The first job 
was a big locomotive cylinder. Now the planer was served 
by an overhead crane that dropped the work on the rear end 
of the table behind the cross-head. Denis set the job up 
without running it to the front end of the planer. So far, 
that was all right, but then he started up the planer without 
looking to see if the cross-head was up far enough to clear 
the work. Well, it wasn’t! It only lacked an inch, but when 
that casting struck the back end of the heads, it naturally 
ripped the “stuffing” out of them, for they were not built to 
take the thrust from that side. 

About the time Denis saw the heads going, he had his coat 
on and was out of the door, and, as the new man continued, 
“IT hadn’t seen him since, until I struck here. It cost about 
five hundred dollars to put the planer back in shape, but that 
didn’t worry Denis any.” A. P. PRESS. 

BORING TOOL FOR LOCOMOTIVE DRIVING 

BOX BRASSES. 


The accompanying cut shows a boring bar for boring the 
driving box brasses on locomotives. It may not be new, but 
having traveled a great deal this summer among railway 
repair shops I have not seen it in use in any of them. As 
the brasses are only half a circle, by using only one tool in 
the toolholder it is evident that work is performed only half 
of the time, and the machine is not working the other half. 
But by making the bar as shown and placing a setond tool 
above the first a cut will be taken during the whole revolu- 
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Boring Tool for Driving Box Brasses. 


tion, aS one tool commences to cut just as the other leaves 
off. In many instances, if there is not too much to bore out in 
a box, it may be finished in one cut, for no matter how heavy 
a cut is taken by the first tool it leaves off cutting when the 
second tool commences to take the finishing cut and permits 
the latter tool to produce a smoothly finished surface. It 
may be objected that one tool will leave the bore slightly 
before the other at the end of the cut. To avoid this the 
second tool may be made with an offset sufficient to bring 
them both through at the same time. I have also adopted 
this method for work performed in a horizontal boring mill; 
by boring the holes which receive the cutters to within 34 inch 
of the opposite side and tapping out the remaining wall with 
a 14-inch tap and inserting a setscrew, I have secured a good 
adjustment, which saves setting the tool with hammer blows, 
which I have frequently seen done during my travels. 
M. H. W. 
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A DEPARTMENT OF PRACTICAL IDEAS FOR THE SHOP. 


Contributions of kinks, devices and methods of doing work are solicited for 
this column. Write on one side of the paper only and 
send sketches when necessary. 


DRILLING PORCELAIN OR GLASS. 

To drill porcelain, glass, etc., take a piece of iron wire 1/32 
inch smaller than the hole desired and grind one end flat; 
place it in the drill chuck and speed the drill as high as pos- 
sible. Feed slowly through the substance, using plenty of 
emery and oil. NERALCM. 


A COLLET CHUCK. 

About twenty-four years ago, when the writer was serving 
an apprenticeship in the toolroom, the “old man” designed 
a collet chuck of which the sketch herewith is drawn from 
memory. The principle is not new, but I can vouch for the 
utility of the tool. We had a good, 14-inch lathe with hollow 
spindle but no collet chucks. Referring to the sketch it will 
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be seen that A represents the lathe spindle, Bi the tool steel 
collet and C the cast iron compression nut. Several collets 
were made with holes of various diameters, the largest size 
being limited by the capacity of the hollow spindle. The 
collets were split in three parts as shown. The edges of the 
compression nut were knurled for a hand grip which was 
sufficient for ordinary work, and spanner holes were also pro- 
vided. H. D. Pomeroy. 


Rome, N. Y. 


THE REVERSIBLE RATCHET WRENCH AND HANDLE. 

The accompanying cut shows a very good improvement on 
the ratchet wrench used for heavy machinery such as slotters, 
planers, wheel lathes, and boring mills for operating feed 
mechanisms, traversing motions, etc. It is in use in the Clin- 
ton shops of the Chicago & Northwestern Ry. at Clinton, Iowa. 
With the small handle A attached, the wrench is a combina- 
tion ratchet and ordinary wrench, and it can be used to good 
advantage as it is not necessary to remove the wrench from 
the screw if a quick traverse is desired. For heavy work the 
long handle B is used with the ratchet, and for lighter and 
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quicker work the short handle is operated. This is an im- 
portant consideration on many machines for the number of 
changes that must be made in the use of wrenches on screws 
frequently amounts to a large percentage of a 10-hour day. 
The small handle can be applied to almost any reversible 
ratchet wrench used on machine tools, and the cost of appli- 
cation is very small indeed as compared with the increase of 
efficiency of the tool. It will readily repay the cost of the 
outlay in a very short time. Harry F. KILbean. 
Clinton, Iowa. 
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SPACING TITLES ON DETAIL WORK. 

A drafting-room kink came to my notice some time ago 
which I have found very useful as a time saver in spacing 
titles on detail work. It consists of a few needles and a small 
piece of wood turned as is shown in the cut. Through one 
end a narrow saw cut is made about an inch deep. Into 
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this cut are inserted and spaced as many needles as are de- 

sired. The needles are bound in place by two round-head 

wood screws. The cut shows such a spacer set to mark for 

two lines of letters. RAYMOND C. WILLIAMS, 
Worcester, Mass. 


BORING TOOL FOR USE IN SCREW MACHINE. 

The cut herewith shows a boring tool made for use in the 
turret lathe, chiefly for operations upon castings. The main 
feature of the tool is the means provided for setting the tool, 
which can be quickly and accurately accomplished with the 
aid of the two knurled head screws, the ends of which im- 
pinge upon a stop driven into the cutter holder body. After 
setting, the knurled head screws are firmly locked up against 
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the stop. The tool steel cutter is held in position in the holder 
by means of a headless setscrew, which is sufficient to hold 
it firmly in position. The shank is turned to suit the hole in 
the turret, the wear in the slide is taken up by means of a 
gib and setscrews. The stop pin is driven firmly in position 
through the hole in the shank after the tool is assembled. 
J. C. 
* * * 

In making repairs it usually is not a question whether a 
piece is worth patching up or not, but whether a manufactur- 
ing plant can afford to lie idle while new parts are made or 
requisitioned from the manufacturer. Constructive work and 
methods are then permissible which would be out of the ques- — 
tion in manufacturing work; it would be the height of poor 
judgment for a repair man to say that it were better to throw 
away a broken part and make a new one if by any hook or 
crook he could get it into working shape, and so save the 
time of men waiting for the wheels to turn again.- 

* * * 
Don’t run a polishing wheel on brass work for any great 


length of time without having a dust trap over your mouth 


and nostrils; a wet sponge is very good. 
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SHOP RECEIPTS AND FORMULAS. 


A DEPARTMENT FOR USEFUL MIXTURES. 


This page will be used for the publication of shop receipts which the con- 
tributors know from experience to be practicable. Nearly all readers of MA- 
CHINERY can add something, and it is desired that they use this page as a 
medium for exchanging useful formulas. It makes no difference if they are 
oldand supposedly well-known, provided they have not already appeared in 
this department. 


310. ACID PICKLING FOR FORGINGS. 

To remove scale from drop-forgings which have to be ma- 
chined, dip in a pickle composed of hot water 24 parts, sul- 
phuric acid 1 pint. HARDENER. 


311. GOOD CASEHARDENING MIXTURES. 

One part sal-ammoniac and 8 parts prussiate of potash; 
or, 1 part prussiate of potash, 2 parts bone dust and 2 parts 
sal-ammoniac. E. H. McCuintTocxk. 

West Somerville, Mass. 


312. LUBRICATING OIL FOR HEAVY DUTY AND FAST 
RUNNING JOURNALS. 


An excellent lubricating oil for heavy duty and fast running 
_ journals may be made by mixing equal parts of sperm oil, cy- 
linder oil and “black strap” or common machine oil. 
Moline, Ill. ? A. D. KNAUEL. 


313. EMERGENCY REPAIRS OF BOILER FURNACE. 

When it is necessary to repair the boiler furnace and fire 
brick cannot be obtained, take common earth, mix with water 
in which has been dissolved a small amount of common salt. 
Use this mixture the same as fire clay. It will be found to 


last almost as long. R. EH. VERSE. 
—_— 


314. COMPOUND FOR POLISHING BRASS. 

To 2 quarts of rainwater add 3 ounces of powdered rotten 
stone, 2 ounces of pumice stone and 4 ounces oxalic acid. 
Mix thoroughly together and let it stand a day or two before 
using. Shake it before using and after application polish the 
brass with a dry woolen cloth or chamois skin. 

Middletown, N. Y. DonaLp A. HAMPSON. 


315. LUBRICANT FOR DRILLING COPPER. 

The best thing in my opinion to use for drilling copper, 
especially with small drills, is a piece of tallow. I have 
noticed a great number of receipts given, but I find that this 
simple means answers the purpose equally well or better than 
anything else. GEO. W. SMITH. 

-Marquette, Mich. 


316. MIXTURE FOR CLEARING BLUEPRINTS. 
mit very often occurs, when making blueprints, that a print 
becomes burned by over-exposure and the lines do not show 
up well. These may be brought out more clearly by pouring 
bi-chromate of potash, dissolved in water, over the print while 
it is in the sink. The print must be washed again with water 
before it is hung up to dry. HERBERT C. SNOW. 
Cleveland, O. : 


317. TURNING COPPER. 

Those who have had to turn copper in the lathe have gen- 
erally wished that they had let someone else do the work and 
that they stood by and jeered when it was being performed, 
or else criticised it after it was done. Soap and water do not 
help; turpentine is a delusion and a snare; but milk does the 
trick “with neatness and dispatch.” ROBERT GRIMSHAW. 

Hanover, Germany. 


318. TO REMOVE RUST FROM POLISHED STEEL. 

\* It quite frequently happens that parts of machinery having 
polished surfaces become rusty. This rust is difficult to 
remove without scratching the highly polished surface. A 
very effective mixture for removing rust from such surfaces 

_ without injury may be made as follows: Ten parts of tin 
putty, 8 parts of prepared buckshorn, and 250 parts of spirits 
of wine. These ingredients are mixed to a soft paste, and 

| rubbed in on the surface until the rust disappears. When no 

| trace of rust seems to remain, the surface is polished with a 

| dry, soft cloth. T. E. O’DONNELL. 

Urbana, III. 
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319. CASHEHARDENING PROCESS FOR COLD 
ROLLED STEEL. 


To successfully caseharden common cold rolled steel so that 
it will answer for the cutters of inserted reamers, etc., pack 
the cutters in granulated raw bone in a cast iron box with at 
least one-half inch layer of bone between the cutters and the 
sides of the box. Put on an iron cover and lute with fire-clay; 
heat in a gas furnace to almost a white heat for from two to 
five hours according to the size of the box. Then draw the box, 
open and dump quickly into a bath composed of the following: 
1 quart of vitriol (sulphuric acid), 4 pecks common salt, 2 
pounds saltpeter, 8 pounds alum, 1 pound prussiate potash, 
1 pound cyanide potash and 40 gallons soft water. 

S. Pittsburg, Pa. F, WACKERMANN. 


320. ETCHING ACID. 

I have noticed in MACHINERY a number of times receipts 
for etching acid to be used on steel. These receipts mostly 
call for two-thirds muriatic acid. I find that the object of 
the muriatic acid is simply to remove the grease and foreign 
substance from the steel, and that if only enough muriatic 
acid is used to accomplish this purpose, the etching acid wilh 
work better and quicker. I have used etching acid with muri- 
atic and nitric acids in almost all proportions and have found 
none so good as two-thirds nitric to one-third of muriatic acid. 
In some cases I have had good success even with a less pro-- 
portion of the latter ingredient. GEO. W. SMITH. 

Marquette, Mich. 


821. TO PICKLE BRASS CASTINGS. 

An excellent mixture to use for cleaning and brightening 
brass castings is as follows: Two parts, by measure, of nitric: 
acid, and three parts of sulphuric acid. To each quart of 
the acid mixture made up, add one pint of common salt and 
stir until dissolved. The solution may be held in any suitable 
receptacle, say, of glazed earthenware. It is only necessary 
to provide a vessel large enough for the immersion of the 
largest piece to be dipped. The pieces are simply dipped and 
removed at once, and then rinsed in clear water. This solu-- 
tion is intended only for cleaning and brightening the cast- 
ings, and not for imparting any color. T. E. O'DONNELL. 

Urbana, Il. 

322. PLASTER OF PARIS FOR PATTERN MAKING. 

For experimental purposes and where but a few castings of 
medium and light weight are required, plaster of paris has. 
many good advantages as a material for pattern making. It is. 
light, it can be given a smooth surface, it is easily given any 
required shape and it can be added to indefinitely. While it is 
brittle, this is more than offset by the saving in first cost and 
the quickness with which the pattern may be prepared. Plas- 
ter of paris sets in from three to six minutes, but if for any 
reason it is desired to keep the mass plastic for a longer: 
period, one drop of glue to a five-gallon mixture will keep it 
soft for a couple of hours. Plaster of Paris mixed with cold 
water has an expansion of about 1-16 inch to the foot when 
hardening. Should this be undesirable, mix with warm water: 
or lime water and there is no expansion. 

Middletown, N. Y. Donatp A. Hampson. 


823. GOLD SOLDERS. 

Gold solder suitable for 18-karat work: Gold, fine, 1 ounce; 
silver, fine, 144 grains; copper wire, 96 grains. (Troy weight.) 

Suitable for 16 karat work: Fine gold, 1 ounce; fine silver, 
144 grains;: copper wire, 168 grains. 

Suitable for 15 karat work: Fine gold, 1 ounce; fine silver, 
240 grains; copper wire, 240 grains. 

Suitable for 14 karat work: Fine gold, 1 ounce; fine silver,. 
300 grains; copper wire, 300 grains. 

Hardest silver solder: Fine silver, 1 ounce; shot copper, 
120 grains. 

Best hard silver solder: Fine silver, 1 ounce; shot copper,. 
105 grains; spelter, 15 grains. 

Medium silver solder: Fine silver, 360 grains; shot copper, 
96 grains; spelter, 24 grains. 

Easy silver solder: Fine silver, 336 grains; shot copper,. 
108 grains; spelter, 36 grains. H. D. SCHATTLE. 

Syracuse, N. Y. 
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HOW AND WHY. 


A DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST. 


Give all details and name and address. The latter are for our own convenience 
and will not be published. 


W. J. B—The piston rod of a 22-inch cylinder Corliss en- 
gine, being broken, had to be replaced. The new rod was 
turned to a diameter of 2 29/32 inches, the hole in the piston 
being 257/64 inches, or 1/64 inch less than the diameter of 
the rod. In order to shrink the piston on the rod, the former 
‘was heated to a dull red, but the rod refused to enter the 
hole. It was then turned down about 0.008 inch more, or 
half of 1/64 inch. The piston was again heated, but the 
rod still refused to enter. Upon measuring the hole of the 
piston when heated it was found that the hole was smaller 
when the piston was heated than when it was cold. Now, 
the question is what is likely to have been the cause of the 
hole in the piston being smaller when heated? Could the 
piston being hollow have anything to do with the matter? 


A.—lIf any of the readers of MACHINERY have had any simi- 
lar experience or think that they can satisfactorily explain 
this occurrence we should be glad to hear their opinion. 


R. A. W.—A rod of Y%-inch Stubbs steel 24 inches long, 
annealed and coiled into an open helical spring 114 inch inside 
diameter, 2 inches long, was given a spring temper and placed 
on a 1%-inch diameter round punch to act as a stripper; when 
compressed to about 1% inch it was only strong enough to 
strip 1/16-inch aluminum when the punch was ground sharp 
and slightly concaved on the end. Another spring, open heli- 
cal as above, made from No. 6 Brown & Sharpe round rolled 
spring steel wire 54 inch inside diameter, 1 inch long, mounted 
on a 17/32-inch diameter round punch and compressed solid, 
was only strong enough to strip 1/16-inch aluminum, the 
punch being ground sharp and slightly concave, as before. I 
would like some data from the experience of others which 
would enable us to figure accurately the spring pressure re- 
quired to strip stock of different metals and thicknesses from 
punches of various diameters. We would use positive strip- 
pers, but could not do so in the case cited. 


A.—The above question is submitted to our readers for an- 
swer. Anyone having data on this subject is invited to sub- 
mit it for publication. 


C. K.—Is it necessary to mix anything with cyanide of 
potassium when it is melted in an iron pot for use in case- 
hardening? I have tried to melt some and instead of melting, 
it all dried up like flour and would not melt at all. What 
was the cause of the trouble? 


Answered by E R Markham. 

A.—The trouble referred to is probably due to the cyanide 
having been for some time exposed to the air and thus be- 
coming “air slaked.”’ I have used many tons of cyanide in 
various forms, but have always been very particular to keep 
it tightly sealed in cans, or some other receptacle excluding 
the air. When kept in this manner I have never had any 
trouble in melting it. 


G. C. M.—Will the lead be the same in two pipe taps of the 
same size if one is chased with the taper attachment, and 
the other with the tailstock set over? The tool in both exam- 
ples is to be set level with the axis of the work. 


A.—No, but the difference is slight with the standard pipe 
tap, i. e., that having a taper of 34 inch per foot. In the case 
of two pipe taps, one threaded with the taper attachment 
(good practice) and the other with the tailstock set over (bad 
practice), the number of threads in a length of 12 inches will 
be in the ratio of 12 to 12.006; assuming a lead of 14 threads 
per inch, there would be 168 threads on 12 inches axial length 
of the first tap and 168.084 threads on the second. Setting the 
tailstock over decreases the pitch, as measured on the axis of 
the tap. The pitch decreases with an increase of taper of the 
tap, and is inversely as the secant of half the included angle. 
For example, in the case of a standard pipe thread, half the 
included angle is 1° 47’ 23” and the secant is 1.0005. There- 
fore, the ratio of the side of the tap to its axis is in the pro- 
portion of 1.0005 to 1, and the actual pitch to the apparent 
pitch is as 1 to 1.0005. If half the included angle were 31 de- 
grees the secant would be 1.1666, showing that the taper side 
is one-sixth longer than the axis. Consequently, if a tap of 
this extreme taper were threaded with the tailstock set over, 
the axial pitch would be only six-sevenths of the pitch meas- 
ured on the taper. 
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AN INGENIOUS SUBSTITUTE FOR THE 
FLOATING LEVER. 


In the catalogue of an English firm building heavy metal- 
working machinery is shown, incidentally, a neat arrangement 
for performing the functions of the floating lever—a device 
generally used in waterwheel governors, steam steering appa- 
ratuses and other mechanisms in which it is desired to deter- 
mine by sensitively moved levers, etc., the position of heavy 
parts requiring great power to shift their position. The 
advantage which the device shown in the cut would appear to 
possess over the floating lever is that its range is practically 
unlimited, so it may be arranged to control movements of 
great extent without sacrificing the compactness of the 
arrangement. 

The handwheel A is the controlling element. It is connected 
with a worm B meshing with a wormwheel C. The shaft of 
this wormwheel is journaled in boxes which are free to slide 
up and down in yertical slides in the frame work which gsup- 
ports it. On the opposite side of the wheel is worm D, which 
is rotated by the heavy parts whose motion is to be controlled. 
Any vertical displacement of the wormwheel is transmitted to 
the rod # which operates the valve, belt shifter, clutch lever, 
or other device used for starting, stopping and reversing the 
driving machinery. Let it be supposed that the mechanism is 
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at rest with the wormwheel midway between its upper and 
lower position in the vertical slides of the housing, and the 
operator desires to locate the position of the heavy part whose 
movement is controlled by the arrangement; it may be a rud- 
der, a waterwheel gate, or what not. He revolves the hand- 
wheel in a direction corresponding to the motion he desires. 
This rotates worm B, but as worm D js stationary since the 
mechanism is not yet in motion, the rotation of the handwheel 
has the effect of rolling the wheel OC between the two worms, 
either up or down, depending on the operator’s movements. 
The operator may rotate the handwheel to a position corre- 
sponding to the new adjustment he desires. The vertical dis- 
placement of the wheel just described will work the valve or 
clutch levers, and start the machinery in’ motion to bring to 
pass that new adjustment. As soon as a proper rearrange- 
ment thus started has been effected, the rotating of worm D, 
connected with the moving parts, will return the wormwheel 
to its vertical position and thus close the valve or release the 
clutch which made the movement possible. 


* * * 


Consul R. S. S. Bergh, of Gottenburg, in reporting on the 
Swedish experiments in making alcohol from peat, states that 
these experiments were started in 1903, the government and 
private persons jointly advancing the money necessary. It is 
claimed that satisfactory results have been obtained, especially 
as it has been found that the by-products of the process can 
also be sold. A company, Aktiebolaget Tourbiére, has now 
been organized in Stockholm for the purpose of exploiting the 
invention. It is stated that the inventor thinks that the price 
of alcohol made from peat will be less than one-half of the 
present price of alcohol and lower than the lowest price of 
refined petroleum. This latter statement we must, of course, 
accept of with a certain amount of reservation, because experi- 
ence teaches that what the inventor thinks is not always to 
be taken for granted. 


March, 1907. ‘ 
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MACHINERY AND TOOLS. 


A MONTHLY RECORD OF NEW APPLIANCES FOR THE SHOP. 


AN UNUSUAL PROFILING MACHINE. 
The machine shown below is designed for profiling the 
beveled edges of irregular shaped retort covers. While this 
is an operation somewhat outside of the regular run of work 


found in machine shops, the principle of the machine is ex- 


actly similar to that of the ordinary profiler; and it is so 
much heavier and of so much greater capacity than anything 
of the kind of which we have any knowledge, that it is a 
decidedly interesting machine. It has proved to be an emi- 
nently successful one as well. 

To the cross rail, supported by the two heavy uprights 
shown, is mounted a carriage carrying at the right the former 


roll and at the left the cutter spindle. These two parts move 
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longitudinally with each other owing to the fact that they are 
supported by the same carriage. Their vertical movement is 
also simultaneous; the bearings which support them are 
gibbed in vertical ways and may be raised or low- 
ered together by the operation of the lever shown, 
which is connected to a rock shaft carrying gears 
at either end, meshing with racks attached to the 
two slides. The spindle is driven through bevel 
and spur gearing from a motor attached to a ver- 
tically adjustable bracket on the left-hand column; 
the vertical adjustment provides a means for 
maintaining the proper tension on the belt. For 
traversing the carriage on the cross rail, the 
handwheel at the right is provided, which, 
through the shaft extending to the rear of the 
machine, operates a sprocket driving a Renold 
silent chain, which in turn operates a pinion mesh- 
ing with a rack attached to the carriage. This 
rack is double so that it may be adjusted to take 
up back lash due to wear. The chain has also a 
fine adjustment to insure constant and uniform 
motion between the hand-wheel and the carriage 
movement. 

The work is supported on a broad table resting 
on a train of rolls on either side, which run in 
tracks provided for them in upper surface of the 
bed. This bed is supported at the rear by a cross 
rail between the two uprights, and at the front by 
a pedestal—thus giving a three-point bearing to 
the whole apparatus. For moving the table in and 
out a rack is attached to it, meshing with a pinion 
operated by a hand-wheel in a way similar to that 
just described for the carriage mechanism. This rack is also 
double and, as a means of alignment for the table and work, 
is confined in a planed groove or slide in the top of the bed. 
This rack slide and the two trains of rollers are protected 


from chips by canvas covers, not shown in the photograph. 
The table carries an auxiliary platen for the formers. 

The. distance between the centers of the spindles is 36 
inches. The saddle has 36 inches of movement on the cross 
rails and the table has 40 inches of movement front and back. 
The table is 72 inches long by 36 inches wide, the distance 
between the uprights being 74 inches. The machine weighs 
about 11,000 pounds and was built by the Beaman & Smith 
Co., Providence, R. I. 


A HEAVY WASHER PUNCHING MACHINE. 

Some time ago (May, 1905, to be exact) we illustrated a 
press built by the Krips-Mason Machine Co., 1636 N. Hutch- 
inson St., Philadelphia, Pa. This press was 
specially designed for the manufacture of 
washers with either single or multiple dies, 
and involves in its construction provision 
for stripping the work and the waste from 
both punch and die, and for presenting the 
stock to the cutting parts without injuring 
the operator. In the cut below we show a 
machine of the same type by the same 
makers, but of much greater capacity, it 
being possible with this tool to work 3¢-inch 
stock, and to blank out washers having a 
maximum outside diameter of 21 inches and 
a maximum inside diameter of 6 inches. 

The punch is provided with a shedder and 
the die with a stripper, both positively ac- 
tuated, the one by a cam on the rear end of 
the main driving shaft next to the gear, 
and operating through the system of levers 
shown, the other worked by a stationary 
adjustable bar passing through a slot in 
the ram. This system gives results simi- 
lar to those obtained by the sub-press in 
small work so far as concerns the ability of 
.the machine to use thin and delicate materials like paper, 
fiber, etc., and its ability to produce blanks from heavy stock 
perfectly flat and free from burrs or turned up edges. A Car- 
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Large Krips-Mason Press, Designed for Making Washers. 


rier is provided for inserting work which has to be done piece 
by piece. This is in the form of an arm pivoted to a vertical 
shaft, rotated to right and left by the movement of the ram 
through the medium of helical grooves at the shaft’s upper end. 
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An important part of the business of the manufacturers of 
this machine consists in the working up of scrap metal into 
washers, This size is capable of making from 4 to 5 tons of 
such washers per day. The machine is geared in the ratio of 
8 to 1, the main driving gear having a diameter of 8 feet and 
8 inches face. The flywheel weighs 1,800 pounds, the total 
weight being 25,500 pounds. The builders have received or- 
ders for 12 machines of this size within the past six months. 


THE WHITNEY JACK FOR POLISHING AND GRINDING. 

It is not so many years ago since it was believed that all 
it was necessary to do in fitting up a polishing room, was to 
provide a number of wheels of various sorts, mount them on 
crudely constructed stands, and connect them with belts to a 
jack shaft on the floor. Scores of such rude contrivances were 
grouped in small rooms whose atmosphere was charged with 
floating metal dust, and whose space overflowed with the men, 
work boxes, machines, countershafts and fiying belts which 
were crowded together in it. One of the first improvements 
consisted in providing exhaust fans for the wheels, thus serv- 
ing to remove the dangerous metallic dust which did such 
damage to the workman’s lungs. Besides that, some recent 
installations have shown evidences of forethought in the mat- 
ter of doing away with unprotected driving mechanism. One 
of the most interesting of these plans is that incorporated in 
the Whitney “jack” shown below. While this device is here 
described for the first time, it has been tested out in actual 
use for something over four years, some manufacturers hav- 
ing had as many as 100 of them going throughout that period. 
Its builders, the New Britain Machine Co., of New Britain, 
Conn., assert that a definite and adequate mechanical reason ex- 
ists for every feature of its design, and that its details have 
been arrived at by trial, elimination, and the survival of the 
fittest. 

One of the first points noticed is that the belting runs down- 
ward to a line shafting beneath the floor. By doing this, op- 
portunity is afforded to dispense with countershafts, clutches 
and loose pulleys, and thus at the outset relieve those in 


Fig. 1. Whitney Jack with Belt Slacked and Spindle Stopped. 


charge of the machines of several notorious sources of trou- 
ble in high-speed machinery. This method of connection, pull- 
ing the shaft, as it does, down into its bearings, insures a 
steady true running wheel. The belt is carried inside of 
the case as shown by the dotted lines in Figs. 1 and 2. This 
entirely encloses it from its greatest enemies, oil and dust, 
and also protects the surrounding air from the currents which 
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would otherwise be set up by the rapidly moving parts, thus 
lessening the amount of loose emery fioating around in the 
air. The lever shown in the front of the machine is lowered 
in Fig. 2 and raised in Fig. 1. In Fig. 1 with the lever raised 
the spindle is dropped and the belt hangs slack, stopping the 
machine; this extends the working life of the belt and re- 
lieves both the bearings of the jack and those of the lineshaft 


Fig. 2. The Head Raised to Working Position. 


from the pressure due to the tension of the belt. When the 

handle is depressed the spindle is raised, as shown in Fig. 2, 
and the belt is in position for operation. It can be readily 
reached for examination, and provision is made for tightening 

it without relacing. The weight of the heavy wheels, bearings, 

etc., is usually enough to hold the top down at all times onto 

the starting handle, but when such work as sad irons are being 

polished, under the pressure of a lever beneath the wheel, an 
up-stop is provided to lock the top. 

The spindle is of high carbon steel, with a special form of 
threaded end which tends to prevent the accumulation of 
emery at this point. The pulley is crowned according to the 
system in vogue in the shops of the builders, and described 
in a letter by Mr. Gauthier in the September, 1905, issue of 
MacHINERY. This system, in the belief of the builders, gives 
the maximum tractive effort at high speed, with a true run- 
ning belt and a comparatively small amount of center stretch. 
A double seal is provided against the intrusion of emery in 
the bearings. The important matter of lubrication is attended 
to by a reservoir of oil for each bearing, this oil being used 
over and over again. Speeds up to 5,000 revolutions per 
minute have been attained and maintained on this machine. 
The table given below, furnished by the makers, will give a 
general idea of suitable speeds for wheels of various kinds © 
and varying diameters: 


Diameters. 12in. 14in. 16in..18in, 20in. 
Solid emery wheels........ 1750 1500 1315 “1165 992geam 
Leather covered polishing 2 

Wheels: “iveicbssest 2's Seca ths 2700 ~~. 2320 2030 1800 1620 
Disk grinders (steel disks) 2700 2320 2030 1800 1620 
Cloth buffing wheels....... 3980 3410 2985 2655 23890 


Any desired form of windgate or hood may be attached by 
the purchaser; the makers have patterns for a number 
different styles of them. 
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BLISS SPECIAL DIAL FEED PRESS. 
The principal interest of the machine shown in the cut lies 
in the feed arrangement. A bevel gear on the end of the — 
crankshaft meshes with a gear on the vertical shaft at the 
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Jeft hand side of the machine. This, in turn, carries a spur 
gear at its lower end which drives a similar gear beneath the 
bed of the machine, the latter being connected to the mechan- 
ism known as the “Geneva stop motion.’ This device is too 
-well known to require detailed description. It will be remem- 
‘bered that it provides a means for indexing a shaft or dial 
rapidly and easily, and then locks it in position for a longer 
-or shorter space of time before again indexing it as before. 
In this use of the mechanism a further positive lock is pro- 
‘vided which renders the location of the dial absolutely posi- 
~tive. 

The machine is operated in an interesting manner. A large 
‘flanged bottom face is provided for the slide. To this four 
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Cutting and Forming Press with Ingenious Feed. 


ypunches are fastened—a cutting and forming punch in front, 
sand a similar cutting and forming punch in back. The dies 
-are bolted to the dial plate. One operator stands in front and 
-another at the back of the machine, each holding a piece of 
‘the material which is to be cut and formed. Passing the 
‘Metal under the blanking punch, the blank is cut out and.is 
then, by means of the dial plate, carried under the forming 
‘die, whence it is automatically ejected and brushed aside. 
“Thus two duplicate pieces are produced at each stroke of the 
press, and since the machine runs at 60 revolutions per min- 
ute, the total product is 120 complete pieces per minute, in- 
volving 240 operations in that time. From this it will be 
“seen that the machine is adapted for producing articles re- 
‘quiring a cutting and forming operation, when such articles 
have to be made in large quantities. The total weight of the 
Machine as shown is about 6,200 pounds. It is built by the 
E. W. Bliss Co., 5 Adams St., Brooklyn, N. Y. 


ALLIS-CHALMERS MOTOR FOR INDIVIDUAL DRIVE. 

The Allis Chalmers Co. of Milwaukee, Wis., have recently 
‘developed a new type of motor for direct connected service; 
one of this line is shown in the cut herewith. The require- 
Ments for which, this motor has been designed are those due to 
the growing application of individual drives to machinery of 
‘various kinds. Motors used for this service must not only be 
‘compact, but they must, as well, be adapted to mounting in 
‘any position, while the windings and commutator should be 
‘SO arranged as-to be partially or wholly protected from in- 
jury where such protection is required. Geared and direct 
‘coupled methods of driving are rapidly displacing belts, and 
‘this, together with the fact that strains and overloads are 
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of common occurrence, requires larger bearings than are 
commonly used in motors of this class. Great improve 
ments have also been necessary in the matter of commutating 
qualities, since present requirements call for wide variations 
in speed with occasional heavy overloads. 

The field magnet yoke is of open hearth steel, machined to 
receive the bearing housings, which are held in place by 
through bolts and can be rotated through 90 or 180 degrees. 
The pole cores are of open hearth steel, circular in cross sec- 
tion, with pole shoes having faces of such shape as to give suit- 
able distribution to the field flux, give good commutation, and 
prevent humming due to the armature teeth. The armature 
core is ventilated and the coils are form wound. The commu- 
tator is of ‘large diameter to give a good wearing depth, with 
the mica between the bars so selected as to give an even wear. 
The shaft is lubricated by the ring oiling system. The pro- 
jection for the pulley is turned down smaller than the jour- 
nals, so that the latter may be trued up when worn without 
reducing their diameters below that of the pulley bore. 

In the use of variable speed motors for the individual drive 
of machine tools, there are two points to be carefully consid- 
ered: First, the size and weight of the motor is dependent 
to a great extent on the minimum speed at which the motor 
is required to develop its full rated power; the slower the 
minimum speed, the greater will be the size and weight for 
a given horsepower output. Second, the maximum speed of 
the motor is dependent on the allowable peripheral speed of 
th armature, commutator, and pinion or helt; or upon the 
ratio of speed reduction between the driven shaft and the 
motor shaft. This limits the maximum speed to 1,000 or 1,600 
R.P.M. depending on the output of the motor. The maximum 
speed being thus fixed by mechanical limitations, any increase 
in the range of speed variation must be obtained by decreas- 
ing the minimum speed and consequently increasing the size 


Allis-Chalmers Type K Motor, 


of motor for a given output, or decreasing the output for a 
given size. These mechanical limitations make it desirable 
to keep the speed range down to a reasonable amount and in 
Type “K” motors it has, therefore, been limited to a ratio 
of 3 to 1. 

These motors are manufactured in thirteen different frame 
sizes, and for each size there are a number of ratings, the 
output of a given frame being proportional to the speed. 


THE S. AND S. VARIABLE SPEED GEAR. 

The S. & S. Engineering Co., 581 Park Place, Brooklyn, 
N. Y., are selling in this country the interesting variable speed 
device shown in the accompanying cut. This appliance has 
been built and used for a number of years in England and 
Canada, and is therefore not in any respect untried. 

The device is of the expansion pulley type, so designed as 
to make possible an efficient short drive without depending on 
the sag and elasticity of the belt. Power is received by the 
shaft carrying the tight and loose pulleys. Both of the shafts 
are hollow and each contains a rod connected to the cross bar 
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shown at the right hand end. This cross bar may be moved 
in and out, between the two extreme positions shown by the 
full and dotted lines, through the action of two screws, located 
in the outer tie bars and connected to each other by the sprock- 
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Variable Speed Device, utilizing the Expansion Pulley Idea. 


ets and chain shown at their left hand ends. Any suitable 
connection may be made for operating these screws in a con- 
venient manner. The rods within the shafts have formed on 
their inner ends spiral grooves which engage with similar 
spiral keys in pinions seated within 
and concentric with the axis of the 
two expansion pulleys. Rack teeth 
are formed on the supporting arms of 
the separate sections of the expansion 
pulleys; these rack teeth mesh with 
pinions just described, so that, as the 
eross bar operated by the sprocket 
wheels and screws is moved in or out, 
the spirals on the end of the rods ro- 
tate the pinions, which in turn with- 
draw or extrude the sections of the ex- 
pansion pulleys, in such a way as to 
increase the diameter of one and di- 
minish that of the other. The change 
in velocity ratio thus obtainable is ap- 
proximately 4 to 1. 

No special belts are necessary, and 
all the pulleys used are between the 
bearings, thus at once economizing 
space and reducing the strain on the 
mechanism. This variable speed gear 
may be mounted on ceiling, wall or 
floor. The bearings are of the best 
phosphor bronze, and, excepting in the 
cases where the mechanism is_ in- 
stalled on the floor, are all lubricated from magazine oil boxes 
which only require attention about once a month. The heavi- 
est machines and those intended for floor positions are ring 
oiled. The horsepower transmitted by various sizes ranges 
from as small as 2 to as large as 128. The latter size employs 
40-inch diameter by 24-inch face pulleys, running at a maxi- 
mum speed of 120 revolutions per minute. 


PRATT & WHITNEY 16-INCH TOOLMAKER®’ LATHE. 

The members of the line of lathes manufactured by the 
Pratt & Whitney Co., Hartford, Conn., have an individuality 
in their lines and proportions, and an originality in their 
mechanical design, which makes them singly, or as a whole, 
well worth the attention of the designer or the machinist. 
The latest addition to this line—a 16-inch toolmakers’ lathe— 
is no exception to this rule, as our readers will admit after 
examining the accompanying halftones and following the de- 
scription given below. Being designed for high class manu- 
facturing, it must have all the improvements to be found ir 
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Fig.1. Front View of Pratt & Whitney Single Pulley Gear-driven Lathe. 
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modern engine lathes, including the ability to take heavy cuts 
with high speed steels; and yet, since it is to be used for 
delicate work, the machine must still be sensitive in all 
its movements and convenient to handle. This is a diffi 
cult problem. Its proper solution requires a careful dis- 
tribution of weight, and a proper proportion between the areas — 
of the sliding surfaces and the pressure which has to be 
carried by them. 

Of the two types built, the single belt gear-driven machine 
is shown in Fig. 1, while Figs. 2 and 3 show a 4-step cone — 
driven machine. The geared head is designed to give eight 
speed changes, obtained entirely by the action of friction 
clutches of sufficient power, manipulated by the three handles 
shown. This arrangement, while furnishing a powerful drive, 
still permits all the changes to be made while the lathe is 
running at full speed, even for the heaviest cut the tool is 
capable of taking. The highest and lowest speeds can be ob- 
tained instantly. When the motor drive is desired, a constant 
speed motor is mounted on the top of the headstock and 
geared to the pulley spindle. The spindle has bearings of 
unusual dimensions. Faceplate, chucks, etc., are attached to 
its nose by the well-known method employed by the builders, — 
a taper seat being used in combination with a coarse pitch 
screw for drawing the parts together. 

The feed and thread cutting changes are obtained by a rapid 
change gear mechanism which has 48 combinations, operated 
by the two knobs shown at the front of the gear box. A plate 
is here displayed giving tables and formulas for cutting ir- 
regular pitches, which may be obtained by change gears in the 
ordinary manner. When cutting threads it is not necessary — 
to reverse the spindle, since the screw is reversed by the 
manipulation of the lower knob at the front of the apron. A 
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rod runs the whole length of the machine and on this are 
placed adjustable stops, so that an automatic cut-off is ob- 
tained in either direction for either thread cutting or turning. 
All feeds may be disconnected by turning the knob shown — 
under the rear bearing. i 

A new feature of the lathe is the quick withdrawing mech- 
anism provided for the cross slide. This is best shown in ~ 
Fig. 3. Below the handle for the cross slide screw will be 
seen a short lever pivoted to a vertical axis. This lever is 
used in withdrawing the tool when threading, for either in- 
ternal or external threads, the feeding in for the new cut 
being obtained by altering the adjustment of the cross slide 
screw in the usual manner. ‘To bring the tool into engage- 
ment with the work again, the handle is thrown to the right- 
hand stop for external threads and to the left hand stop for 
internal threads. This movement is very rapid in operation 
and is thoroughly rigid, although sensitive and accurate. The © 
compound elevating rest is also a new idea. The operator 
can set and fasten a thread tool, for instance, square with the 
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spindle, and then elevate it without loosening it in the tool- 
post. 

The machine may be provided with a large variety of at- 
tachments. The taper attachment has only one sliding point 
in the whole mechanism, and can be adjusted without wrench- 
es. The relieving attachment, best shown in Fig. 2, is espe- 
cially efficient. In the tool board, supported back of the tail- 
stock in Fig. 1, will be seen a set of expan- 
sion arbors and bushings which are very 
convenient for work which has to be ex- 
ceptionally accurate. A series of collets 
for work up to 1% inch in diameter is also 
provided, while special step chucks may 
be used with short work up to 6 inches in 
diameter. Another attachment of great 
utility is the micrometer stop. shown 
clamped to the front edge of the bed near 
the forward headstock bearings in Figs. 
1 and 3. This is a great convenience in 
squaring up work to a given thickness. It 
may be used for either side of the carriage. 
Another use to which it may be put is that 
of bringing back the carriage without stop- 
ping the spindle when cutting threads. 
The half nuts are thrown out after the lead 
screw has been stopped on the lathe, and 
the carriage is brought back by hand 
against the stop; the half nuts are then 
thrown in, the stop being adjusted so that 
they will always catch the right thread. 

The general lines and proportions of the machine are 
familiar, since they follow those of the other lathes built by 
the same firm. The courageous use of unfinished surfaces 
wherever finished ones are not needed, andthe rational and 
pleasing design of the larger castings, gives a combined effect 


Fig. 8. Quick Withdrawing Mechanism, Micrometer Stop, Elevating 
Toolpost, Etc. 
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that to some eyes, at least, is as pleasant and satisfactory as 
anything built of iron and steel for commercial purposes 
can be. 

The lathe swings 16%, inches over the V’s and 10 inches 
over the cross slide. It is built in 6, 8 and 10 foot lengths. 
The lathe, as illustrated in the photograph, is provided with 
oil pan and tank, but it can also be furnished without these. 
An oil pump and piping will be furnished when desired. The 
lathe is also built with metric screws and metric gear boxes, 
though metric threads can be cut with English screws by 
using translating gears. 


WAINWRIGHT & KELLEY PLAIN MILLING MACHINE. 

In the plain milling machine shown in the cut, Wainwright 
& Kelley, of Trenton, N. J., have designed a tool to fill the re- 
quirements of makers of electrical goods, sewing machines, 
brass goods, and other manufacturers requiring a machine 
of medium range, but of great stiffness and accuracy. Besides 
the qualities just enumerated, attention has been giver to 
reducing the amount of mechanism required to the lowest 
degree, so that the machine, as may be seen from the cut, 
is one of extremely simple construction. 
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So far as the main outlines of the tool are concerned, 
it conforms to the standard column and knee type. The 
column is very heavy for its size, and is so designed as to 
effectually absorb the vibration set up by the cutter. The 
knee is of the enclosed box type, reinforced to withstand 
side strains, and with an ample bearing on the column face. 

The spindle is of hammered crucible steel 0.40 carbon, run- 


Fig. 2. Rear View of Pratt & Whitney Cone-driven Style Lathe, showing Relieving Attachment. 


ning in self-centering adjustable bronze boxes. The arbor hole 
is fitted to a No. 9 Brown & Sharpe taper. The arm is 3 
inches in diameter and carries an arbor bushing of hard 
bronze, also adjustable for wear. The table has a working 
surface of 25 inches x 6 1% inches, with a central T-slot and 
suitable pockets and channels for taking care of the cutting 
oil. The feed is operated through a rack and pinion, driven 
by worm gearing enclosed in the casing at the left of the 
machine. A quick return is provided. The feed is driven 
through a patented clutch, designed to be operated by an ad- 


Plain Milling Machine for Light Manufacturing. 


justab’e dog for determining the length of the feed. Adjust- 
able dials graduated to thousandths of an inch are provided 
for the vertical and transverse movement of the table. 

The lengthwise cross, and vertical movements of the table 
are, respectively, 18 inches, 414 inches and 13 inches. The 
three-step cone is driven by a 3-inch belt. The net weight of 
the machine is about 1,100 pounds. 7 
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TOLEDO DOUBLE BACK GEARED PRESS. 

The machine shown in the halftone below was designed for 
the hot pressing and forming of couplings for oil pipes and 
similar work, as well as for cold pressing. It is double back 
geared, has a double pitman, and is motor driven. The frame 
is a one-piece casting weighing 29,000 pounds. The clutch 


Toledo Double Back Geared Press. 


mechanism is of the three-engagement automatic block type 
with gravity releasing device—a form specially suited for 
heavy presses, it being very powerful as well as simple in 
construction and positive in action. The 20-horsepower motor 
used is conveniently placed on the right hand side at the rear. 
The crankshaft is 9 inches in diameter. The large gear is 85 
inches in diameter by 12 inches face; the flywheel is 60 inches 
in diameter, while the distance from the floor to the top of the 
large gear is 11 feet 8 inches. The distance from the bed to 
the slide, with stroke and adjust- 
ment up, is 30 inches, the length of 
stroke being 8 inches. A bed area 
of 6 inches right to left by 48 inches 
front to back is provided. The total 
weight of the machine is 73,500 
pounds. It was built by the Toledo 
Machine and Tool Co., Toledo, O. 


MOTOR-DRIVEN ROTARY SLOT- 
TING MACHINE. 

The halftone shown herewith 
illustrates a specialized form of cold 
saw, recently built. for the Union 
Pacific R. R. Co. by the High Duty 
Saw & Tool Co., of Eddystone, Pa. 
It consists essentially of two saws 
mounted on the same spindle at 
adjustable distances apart, together 
with means for setting the saws 
into the work which is held by suit- 
able clamps and fixtures on a table 
prepared for it. The machine is intended to be used in slot- 
ting forged steel cranks, connecting rods, links and similar 
pieces.. By removing one of the saws it can be used as a regu- 
lar cut-off machine on axles and miscellaneous straight stock. 
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The machine is electrically driven by a 15 H.P. direct cur- 
rent motor, having a speed change ratio of two to one. The 
connection between the motor and the saw spindle is by posi- 
tive gearing of the spur and bevel type, it being the belief of 
the makers that worm gearing is unsuited for this purpose, 
owing to its high friction loss and the wearing out of the 
costly wormwheels. The slide on which the saw is carried 
has a large bearing area on the table and is made with the 
underlock cast solid. Phosphor bronze taper shoes take up 
all the wear on the saddle or table. 

A removable table with a screw adjustment for setting work 
in line with a spindle, is a feature of the machine. Special V 


stands and rest blocks with suitable clamps and bolts are pro- 
vided; these fixtures are all removable, leaving the table clear 
for bulky work. Pipe and piping are also supplied for pro 


A Controller Specially Designed for Crane Service. 
viding the saws with lubricant. The machine will cut double 
slots to a depth of 11 inches and spaced up to 10 inches apart, 
in steel as hard as 0.45 point carbon. The machine in ordinary 
service cuts a slot of these dimensions in fifteen minutes. 


A NEW LINE OF CONTROLLERS. 
The Electric Controller & Supply Co. of Cleveland, Ohio, 
have recently completed the design. of a line of controllers 


Cold Saw for Slotting Cranks, Connecting Rods, Etc. 


with a rating of from 1 to 50 horsepower. This line they 
have designated as their “Type G.”’ These controllers are 
built to meet the requirements of general crane service where 
the conditions are not severe enough to demand the use of 
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the Dinky ventilated style. Besides being mounted and used 
in the ordinary way in cases where the crane has a cab and 
permanent attendant, they may be arranged with spring re- 
turn for operation from the floor, by means of pendant ropes 
or chains. This construction is designed to meet the require- 
ments of crane users who have decided that cranes no larger 
than 15 to 20 tons capacity, with 25 to 30 horsepower motors 
on hoist and bridge motion, may be operated from the floor 
by any of the men in the shop, thus saving the wages of a 
crane’ operator who would probably be idle half the time. 
When used in this way, special cut-outs are arranged for the 
current at the end of the trolley run and at either end of the 
crane track. 

Type “G” controllers are self-contained, compact and ac- 
cessible. They are all made with jigs, fixtures and other spe- 
cial tools which make their parts interchangeable. The seg- 
ments are of copper, screwed to brass lugs, to which all wir- 
ing connections are made; this allows the contact segments to 
be removed and replaced without disturbing the wiring. The 
contact fingers, of drop forged copper of great hardness, may 
also be removed and replaced without removing the contact 
arm. An effective blow-out is provided in all sizes. 


A DOUBLE PULLEY LATHE OF LARGE CAPACITY. 


The machine shown in the halftone is a specialized lathe 
built for machining pulleys up to 8 feet in diameter by 72 
inches face; the machine is double and it will finish two such 
pulleys at a time. The spindle is driven by a 
large wormwheel keyed to it midway of its 
length, the worm being driven by a 40 horsepow- 
er motor. Each end of the spindle carries a face- 
plate for supporting and driving the work. To 
the extended base on either side are clamped two 
tailstocks, adjustable in or out to suit the length 
of the arbor used when the pulleys are turned on 
centers. The machine is open at the back so that 
pulleys can be swung in without meeting any 
obstruction. 

Two toolposts are used on each side. They are 
held by slides which have a longitudinal power 
feed on the cross rails. These cross rails are sup- 
ported by the permanently fixed brackets shown, 
and may be moved in or out on them by means 
of adjusting screws at each end of each rail, each 
pair being connected together by bevel gears 
and a transverse shaft, operated by a ratchet 
lever. This adjustment is not used in feeding, 
the rail being moved in or out to roughly 
suit the diameter of the pulley; the depth of cut and the fac- 
ing of the rim are regulated by a cross feed in the tool rest. 
The feed of the two toolposts on each rail, lengthwise of the 
pulley, is positively operated by the gearing on the outside 
end of each cross rail. An automatic crowning device is used 
whose guide bar may be seen mounted on the front edge of the 
cross rail. This machine was built by the Pittsburg Machine 
Tool Co., Allegheny, Pa., and weighs 50 tons. 

* * * 

‘Secretary Taft has just rendered his decision upon the ap- 
plications under the Burton Act for the issuance of permits 
to divert water for power purposes from the Niagara Falls on 
the American side, and for permits to carry electrical current 
developed from water power on the Canadian side into the 
United States. The Secretary decides that with the diversion 
of 15,600 cubic feet per second on the American side and the 
transmission of 160,000 horse-power from the Canadian side, 
‘the scenic grandeur will not be effected substantially or per- 
ceptibly to the eye. If Mr. Taft’s contention in this respect is 
correct there is, of course, no objection to making use of the 
enormous power of the falls, but it must be remembered that 
there is nothing that can be considered to belong to the na- 
tion as a whole any more than do these water falls. It is 
deplorable that their exploitation will in all likelihood merely 
be profitable to a few corporations of more or less monopo- 
listic nature, instead of enriching the nation as a whole, which 
would be the correct and the desirable end of their conversion 
tnto industrial use. 
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EUROPEAN INDUSTRIAL NOTES. 


TRADE CONDITIONS IN GREAT BRITAIN. 

Present indications point to a continuance, during 1907 at 
least, of general briskness in trade. The returns of exports 
and imports recently issued record a period of unexampled 
expansion of British commerce during 1906. It has, how- 
ever, recently been pointed out that the increased prices of 
most raw and semi-finished materials cause a certain dislo- 
cation of general values, and if great caution is not exercised 
a big output at high prices will not necessarily show greater 


net profits than a smaller output when medium, all-around 


prices prevail. The price of copper, for instance—about 25 
cents per pound in January—hits many manufacturers very 
hard, as prices for their products cannot readily be raised in 
the same ratio. Similarly, one daily newspaper notes that 
the ordinary “man in the street” finds little increase in salary 
or wages. There is, of course, greater steadiness in the un- 
skilled and semi-skilled labor market, but the skilled artisan 
finds a wage advance of from 25 cents to a dollar weekly 
about as much as he can reckon on, while the clerk in general 
simply deals with larger figures in his books but feels no 
personal benefit. At the same time, increased prices of food, 
rents, etc., pretty well balance current salary or wage ad- 
vantages. Perhaps it is well to occasionally take some cogni- 
zance of such aspects of industry. 

Practice changes or advances so rapidly nowadays that it is 


Double Pulley Lathe built by the Pittsburg Machine Tool Co. 


difficult to realize that it is scarcely more than nine years ago 
that the question of relative merits of cast versus cut gears 
was being discussed with some little dogmatism in this coun- 
try. The matter was somewhat complicated by the fact that 
cast gears of such general truth and finish that they were 
easily equal or superior to many specimens of what purported 
to be cut gears, could, over here, be obtained without any 
particular difficulty. The argument of the extra strength and 
endurance of cast teeth which retained their hard skin was 
freely brought forward, but:for some years now the many 
indirect advantages of cut gears, coupled with the consider- 
able diffusion of modern types of gear cutting machines, and 
the force of customers’ demands, has practically made the 
use of cut gears on machine tools, and many other machines, 
universal. Several firms have laid themselves out with a 
direct view to meet the large demand thus created, and 
in this connection we may make mention in particular of 
David Brown & Sons, Huddersfield, who, as a development 
from a well-established business of general pattern making, 
have gradually added gear making and cutting to such an 
extent as to necessitate the building of a large and modernly 
designed and equipped works solely for the latter purpose, 
large gears and speed reducing gears in general being rather a 
specialty with them. Smaller concerns also make a good 
showing and find their plants well employed. American 
makes of automatic gear-cutting machines early obtained a 
strong footing, due partly to their intrinsic merits, being 
first in the field, and to being generally of thoroughly high 
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grade workmanship. Several British makers, of which Dar- 
ling & Sellars, Keighley and Parkinsons, Shipley, are repre- 
sentative, are now turning out machines giving a high output 
—on British gray iron—coupled with designs which appear 
likely to ensure extended satisfactory life. The hobbing of 
spur gears is also making some progress, Continental makers 
being prominent in offering machines adapted to this method 
of production, though John Holroyd & Co., Manchester, are 
also turning out machines capable of handling gears up to 
the largest diameters in general use. Concerns who have 
given attention to bevel gear planers include Smith & Coven- 
try, Ltd., Manchester, and Greenwood & Basley, Ltd., Leeds. 

Drilling machines of all kinds have, during the last few 
years, received considerable attention. Not only has the gen- 
eral standard of strength, power, and handiness been raised, 
but one or two new types have been evolved. Messrs. Arch- 
dale, of Birmingham, have been active in the design and pro- 
duction of small radial drills from 30 inches radius upward, 
which combine the advantages of the upright drill press 
with the range of a radial. They are efficient both as sensi- 
tive drills and as exponents of the possibilities of high-speed 
twist drills. Their success has induced sincere praise. In 
the medium and heavy lines of radial and upright drills many 
good examples may be quoted both of the all-gear and cone 
pulley drive types. Among typical makers may, perhaps, be 
mentioned Kendall & Gent and Hetherington’s, Manchester; 
Swift, Halifax; Buckton, Leeds; Shanks of Johnstone, etc., 
Features which not very long ago would have been considered 
as pandering to indolence or ultra-refinement are now in- 
cluded almost as commonplace. The medium and ‘sensitive 
types of upright drills have not been neglected, several con- 
cerns now turning them out on lines suggested by the best 
American practice, and in design, finish, and price they are 
able to compete on level terms with any other build. 

Agricultural engineers have recently considerably strength- 
ened their position as regards ability to compete in neutral 
markets, special attention being paid to the requirements of 
foreign users. At present many designs are probably on the 
heavy side rather than the light, but it must be remembered 
that a very good market exists in this country for substan- 
tially built machines which are properly used and kept by the 
owners and care is being taken not to spoil one market in 
efforts too keenly directed toward gaining others. 

Shipbuilding capacity in Great Britain, both from the mer- 
cantile and naval standpoint, has greatly increased during 
the last few years. Large Sheffield ordnance makers have 
acquired shipbuilding facilities, and, similarly, shipbuilders 
have working arrangements with complementary firms, so 
that warships may be constructed and equipped throughout 
by contract with a single company. The speed of building 
ships has been remarkably accelerated, both in government 
and private yards. The government especially has been active 
in improving its engineering and shipbuilding equipment. 
The first keel plate of the new battleship Temeraire, of the 
Dreadnought class, was laid down at Davenport on January 


1 of this year, the ceremony being of an absolutely private’ 


character. Important extensions and improvements are now 
being effected at the Elswick shipyards and works and also 
at the Openshaw (Manchester) works of Armstrong, Whit- 
worth & Co. The shipyard is being entirely remodeled, with 
a view to the construction there of the heaviest armor-clads, 
such as the present naval policy foreshadows will be adopted 
by all great naval powers in the future. Several of the build- 
ing berths are being lengthened and improved and, most im- 
portant of all, an entirely new armor-clad berth is being put 
down at the east end of the yard to take vessels up to 700 
feet long and of the heaviest displacement. The new berth 
which will be used for the construction of the Superb, one 
of the three new Dreadnoughts, which is to be built by Arm- 
strong, Whitworth & Co., will be able to carry a vessel of 
over 30,000 tons, which is nearly twice the launching weight 
of either the Lusitania or the Mauretania, the largest vessels 
yet built. JAMES VOSE. 

Manchester, January 25, 1907. 

[Last year the tonnage of ships launched in British yards 
reached the total of more than 2,000,000 tons, which is the 
highest on record.—EDITOoR.] : 
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MISCELLANEOUS FOREIGN NOTES. 


THE OBERSCHLESISCHE HXISENINDUSTRIE A. G. in Germany 
have decided to introduce the manufacture of tool steel in the 
electric furnace on a large scale. The Kjellin inductive fur- 
nace will be used; the installation will be made by the Sie- 
mens & Halske A. G., Berlin, Germany. 


J. PARKINSON & Son, Shipley, England, have placed on the 
market a new horizontal boring machine. The bed is 15 feet 
long over all; the spindle is 4 inches in diameter, and bored 
to receive a No. 6 Morse taper; sixteen spindle speeds are ob- 
tainable and eight rates of gear feed, ranging from 0.012 to 
0.25 inch per revolution of spindle. The work table is 3 feet 
by 4 feet. The maximum distance from the top of the table 
to the center of the spindle is 32 inches, and the minimum 
3% inches. The machine is driven by a 4-inch belt applied 
to a four-speed cone. 


THE. WOLSELEY TOOL AND Motor CAR Co., Lrp., Birmingham, 
England, have placed on the market a boring machine head 
having two spindles for use in boring twin cylinders and work 
of similar requirements. The centers of the spindles can 
easily be adjusted in relation to one another. One spindle is 
driven direct from the boring machine by a suitable coupling, 
while the other is driven by a train of gears. The maximum 
center distance is 6, the minimum 4 inches. Scales in the . 
front of the head give the exact center distance obtained by 
any one setting. 


GERMAN EXXPpoRTS AND IMPORTS OF MACHINE Toots. For the 
nine months, January-September, 1906, the exports of ma- 
chine tools from Germany amounted to 33,000 tons, of which 
somewhat more than 500 tons were exported to the United 
States. The imports amounted to 7,100 tons, most of this, or 
nearly 5,000 tons being American machine tcols. There is 
some hope in Germany that some tariff arrangements will be 
effected with the United States so as to, in the future, even 
out the balance of exports and imports of machine tools in 
regard to this country to a greater extent than at present. 


THE New ZEALAND EXHIBITION.—The Christchurch HExhibi- 
tion which was opened during the latter part of last year has 
been well patronized, steamers from Australia having brought 
over very large numbers of visitors and business men. Ameri- 
ca’s interest in the exhibit has been exceedingly small, which 
probably is due to the fact that there is at present no press- 
ing need of new markets. In the future, however, it is likely 
that New Zealand and Australia will both become of import- 
ance to American trade, particularly after the opening of the 
Panama Canal, when the trade in Australia from the eastern 
part of the United States is likely to receive a great impetus. 


THE OWNERSHIP OF MACHINERY IN FACTORIES IN GERMANY.— 
We mentioned in our foreign review last month that the con- 
sular reports from Germany indicated that the imperial court 
held that machines in a factory became fixtures.and could 
not be claimed by the firm having furnished them, no matter 
what would be the particular condition of sale in each indi- 
vidual case.. We also mentioned that this ruling caused great 
excitement in Germany and that there was a great deal of 
opposition. On the other hand later reports put forth the 
other side of the question. It is stated that the easy way in 
which machinery can be obtained in Germany, when being 
sold on the installment plan, causes the springing up of fac- 
tories which have no reason for their existence, or as the re- 
port puts it, not the least right to exist. It is a common 
occurrence that people without a cent of capital and lacking 
the slightest knowledge of the trade in which they engage 
start a factory by obtaining the necessary machinery and plant 
equipment on credit. Such manufacturers are not competent 
to conduct the business in which they have engaged. They 
sell the manufactured goods at prices impossible for continu- 
ing the enterprise. Then the inevitable bankruptcy takes place 
and the owner of the machinery, if he is protected by a con- 
tract of sale, takes away his machinery on which he may 
have already received half or more of the price by installment 
payments. Other creditors of the firm in bankruptcy are thus 
so much heavier losers. This is the reason why the court 
has held it necessary to rule in the interest of all concerned 
and to thus discourage the practice of installment plan sell- 
ing which at best is a poor way of selling machinery. 
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OBITUARY. 


Willard LeGrand Bundy, inventor of the Bundy time re- 
corder, died at his home in Syracuse, N. Y., January 19, at 
the age of 61. When a young man he learned the jeweler’s 
trade in Auburn, N. Y., and in 1870 he went into the jewelry 
business for himself, which continued until 1889 when he re- 
moved to Binghamton, N. Y . ‘While at Binghamton Mr. Bundy 
invented the first time recorder, and was one of the organ- 
izers of the Bundy Mfg. Co., of that city. In 1903 he removed 
to Syracuse and entered the employ of the W. H. Bundy Re- 
cording Co. Mr. Bundy was the inventor of the Columbia 
calculating machine, brought to a state of completion just 
prior to his death. 


JOSHUA STEVENS. 


Joshua Stevens, for many years president of the J. Stevens 
Arms and Tool Co., Chicopee Falls, Mass., and inventor of 
the Stevens single-shot pistol and rifle, died in Meriden, Conn., 
January 21 at the age of 92. Mr. Stevens was born in Chester, 
Mass., September 10, 1814, and was apprenticed in a small 
shop in that town in 1834. He had a most interesting experi- 
ence as a mechanic, and in October, 1894, an article entitled 
“Sixty Years as a Mechanic” was published in MAcHINERY, 
giving an account of his varied experiences. His early life 
was one of pinching poverty and long hours. He worked for 
$1.00 per day from 5 in the morning until 7 at night, knocking 
off only half an hour for breakfast and dinner. In 1837 he 
states in his reminiscences, flour was $11.00 per barrel, nails 
7 cents per pound, and other common commodities in propor- 
tion. The modern pistol and rifle began to be evolved in 1838 
and in that year Mr. Stevens went from Chester to Springfield, 
Mass., to work for Mr. Cyrus B. Allen, who had a small gun 
and pistol shop. He was afterwards associated with Mr. 
Harvey Waters at Stafford, Conn., and helped him turn out 
the first pin machine made in the United States. He later 


met the celebrated Col. Samuel Colt, the inventor and manu- . 


facturer of the famous Colt’s revolver. Mr. Stevens is credited 


with having had a great deal to do with this successful de- 


velopment. The J. Stevens Arms and Tool Co. was started 
in the early 60’s and in 1865 the company began the manufac- 
ture of machinists’ tools, at first making a spring caliper. 
The tool business was discontinued in the 90’s, and attention 
confined to the gun and pistol business, until later, with the 
advent of the automobile, a department was organized for 
this line. Although Mr. Stevens severed his connection as 
president of the company in 1896 he still retained an interest 
in its welfare and made frequent visits to Chicopee Falls, as 
his health permitted. 


JOSEPH FLATHER. 


Joseph Flather, president of Flather & Co., Inc., Nashua, 
N. H., died at his home, February 3, of a valvular disease of 
the heart, aggravated by a slight attack of pneumonia. AI- 
though in failing health for the past three or four years his 
death at this time was unexpected. 

He was born in Bradford, England, April 1, 1837, and re- 
ceived his education in the common schools of that city and 
of Norwich, to which city his parents had moved. At the age 
of eleven he entered the repair shop of a large mill in Nor- 
wich and continued there for one year, when his parents again 
removed to Bradford: Here he was apprenticed to his uncles, 
William and Henry Hodgson, manufacturers of worsted ma- 
chinery, and continued in their employ for about seven years. 
At the age of nineteen, his term of apprenticeship having ex- 
pired, he, with his father took passage on a sailing vessel for 
Philadelphia, where they landed, after a tedious voyage of 
six weeks, in September, 1856. 

Being unsuccessful in finding employment in or around 
Philadelphia they made their way to Harper’s Ferry, W. Va., 
where relatives were located. On account of unusual ability 
with the file he secured work filing gun-sights at the Govern- 
Ment Arsenal at that place. Afterwards he went to Zanesville, 
Ohio, to work in a railroad repair shop but soon returned 
to Harper’s Ferry. In 1859 he went to Nashua, N. H., and 
entered the employ of Chase & Co., manufacturers of sewing 
Machines. He continued there until the Civil war broke out 
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Joseph Flather. 


when he secured contract work in gun factories in Bingham- 
ton, N. Y., Yonkers, N. Y., Trenton, N. J., and Bridgeport, 
Conn.; while at the latter place he worked on the tools used 
for the manufacture of the Henry repeating rifle, the first of 
its kind used by the Union troops. 

At the close of the war Mr. Flather, with two brothers, 
moved to Parkersburg, W. Va., and established a shop for the 
manufacture and repairing of oilwell tools, but the venture 
was a failure owing to the habit of the oilwell proprietors 
combining business with pleasure; instead of trading near 
home, they would take a holiday and spend their money in 
Pittsburg and other cities. Returning to Nashua once more, 
in 1867, he, with his brothers, Edward and William J., formed 
a partnership with the late J. K. Priest, who at that time 
manufactured sewing machines but who later established 
himself, under the title of the American Shearer Co., as a 
manufacturer of clippers of all kinds. ‘It was the idea of the 
Flather brothers and Mr. Priest to manufacture not only 
sewing machines but lathes, but the lines were so dissimilar 
that the partnership was soon dissolved, the Flather brothers 
taking over the lathe department. It was at this time that 
the firm of Flather & Co. came into existence, Joseph and 
William J. being the active partners and Edward the silent 
one. Times were very dull and business scarce, and the suc- 
cess of the firm hung in the balance for many years. After 
several changes in location and with varying success the firm 
built a wooden shop on the site of their present building. This 
building was destroyed by fire September 29, 1876. Everything 
was destroyed and the loss was total, excepting two or three 
thousand dollars insurance. With this money the shop was 
rebuilt on the same location but this time with brick, the wis- 
dom of this being shown-in the fact that this building is still 
a section of the present works. In 1876 the concern .ex- 
hibited their lathes at the Centennial Exhibition held in Phila- 
delphia, and it was here they secured their first foreign busi- 
ness, ‘their lathes having attracted the attention of manufac- 
turers from Hskilstuna, Sweden, and Frankfort, Germany. 
This small beginning paved the way to what has proved to be 
a large and profitable foreign trade, extending further and fur- 
ther until now it includes every country where machine tools 
are used. During all the “panic” years up to 1879 the firm 
had great difficulty in making both ends meet and only suc- 
ceeded by the greatest economy and perseverance and the will- 
ingness to do anything, including job work, special machinery 
and even making two-wheeled velocipedes, the forerunner of 
the later safety bicycle. After the panic years matters ‘took 
on a brighter look and early in the 80’s the firm was estab- 
lished on a sound basis and began to enlarge. With continued 
prosperity more additions were made until the present size 
was obtained, beyond which Mr. Joseph Flather had no am- 
bition to go, although several times business conditions would 
justify further increase. In 1885 Mr. Flather invented the 
“patent feed” so called, which was the first successful effort 
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in placing the rod and screw on the front of the lathe so that 
either could be driven by both belt and gears. He also in- 
vented many other improvements of consequence. In 1901, 
the partnership existing between the brothers, having expired, 
Mr. W. J. Flather withdrew and the company was incorporated 
under the title of Flather & Co., Inc., with Mr. Joseph Flather 
as president and treasurer, which office he held at the time of 
his death. » 

Mr. Flather was widely known, in his adopted city and 
among the manufacturers of machinery. He took pride and 
comfort in his family, making them his confidants in all per- 
sonal and business affairs, and it was with them that he con- 
sulted rather than with friends. He was especially fond of 
reading, and had traveled extensively both in this country 
and Europe. He served his ward in both branches of the city 
government; he also served a term as representative to the 
General Court (State Legislature). For ,ten years he was a 
member of the board of education, the last two of which he 
acted as its president. When the National Machine Tool Build- 
ers’ Association was formed in 1901 he was honored by being 
selected as its first president, which office he held for two 
years. He is survived by his wife and seven children, among 
whom are Mr. F. A. Flather, treasurer Boott Mills, Lowell, 
Mass., and H. L. Flather, superintendent Flather & Co., Ine. 


HENRY CLARK SERGEANT. 


Henry Clark Sergeant, of the Ingersoll-Sergeant Drill Com- 
pany—now an integral part of the Ingersoll-Rand Company— 
died at his home, Westfield, N. J., January 30, seventy-two 
years old. 

Mr. Sergeant was of world-wide repute as a prolific and 
highly successful inventor, especially in the line of rock drills, 
air compressors and mining and excavating machinery in 
general, his active life having been coincident with the period 
of development of the modern and phenomenally efficient ap- 
paratus now so universally employed and with such indus- 
trially revolutionary results, he having been a leading and 
constantly active agent not only in the line of invention and 
improvement but also in the devising of the details and the 
means of precise and economical manufacture. 

Mr. Sergeant was born at Rochester, N. Y., but his earlier 
years were spent in Ohio. He was of uncurbable activity, both 
physically and mentally, from the beginning. He had only a 
common school education and was working in the machine.shop 
at a very early age. His inventive faculty made work for 
itself from the first. He quickly began to see the undeveloped 
possibilities of systematic manufacture by the aid of special 
machinery. His first practical application of his theories was 
to the making, of the spokes, hubs and felloes of wagon 
wheels. He designed special machines for this work and at 
the age of eighteen he accepted a contract for manufacturing 
wheel parts in quantity. In this he was so successful that in 
two years he was taken into partnership by a firm manufac- 
turing wagon wheels. 

The routine of the factory, however, could not hold him, 
and after severing this first business connection, the next six 
years of his life were spent in various pursuits, chiefly com- 
mercial, in which he met with varying success. He was a 
ready speaker, though not known as such in later years, and 
found favor as a lecturer. He had figured for a time also as 
a champion skater. He still found time and opportunity in 
the line of invention and the development of labor saving 
machinery. His first United States patent, issued when he 
was nineteen, was for a boiler feed. Succeeding patents sug- 
gest the range of applicability of his inventive faculty. In 
December, 1858, he patented a steam engine governor. This 
was in fact a governor for marine engines to prevent their 
racing to destruction when the wheels were out of water. This 
was soon after adopted by the U. S. government and applied 
to the warships of the period. He had after that patents re- 
_spectively for gas regulators, for steam pumps, four for steam 
boilers, five for brick machines, a fluting machine, six for 
water meters, all these before he had struck what must now 
be considered his life work. 

Three of the brick machine patents were issued in 1867 
when he was a resident of Columbus, Ohio, but soon after that 
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Henry Clark Sergeant. 


he started a machine shop of his own in New York, building 
a wide variety of machines and developing many crude ideas 
into practical working successes. In the early seventies hither 
came Simon Ingersoll with the drawings for the first Ingersoll 
rock drill, a then untried device. The possibilities and the 
large future for the rock drill particularly attracted Sergeant. 
None can say now how much he contributed to the develop- 
ment and success of the original Ingersoll drill, but at least 
one patent was issued to Ingersoll and Sergeant as joint in- 
ventors.- The Ingersoll Drill Company was formed and intro- 
duced the drill in the rock excavating fields. 

Although the drill was at first operated only by steam, its 
advantages when driven by compressed air and the absolute 
necessity of using air for mine and tunnel work turned Ser- 
geant’s attention to the improving of the design and details 
of the air compressor, which the Ingersoll Company began to 
market in connection with the drills and for other incidental 
uses which began to develop. He was soon working with all 
his energies in both lines and constantly bringing both the 
drill and the compressor. into higher efficiencies. As the busi- 
ness grew the partnership of Sergeant & Cullingworth was 
formed with shops at 22d Street and Second Avenue, New 
York. 

The water meter patents spoken of were issued during these 
early business years in New York, and in this line he was in 
touch with José F. De Navarro, two patents issuing to the lat- 
ter as joint inventor with Sergeant. 

Again turning from the task of manufacturing, Mr. Ser- 
geant’s interest was sold to the Ingersoll Drill Co., and he 
went to Colorado to put into practical operation some of his 
mining methods. He operated a silver mine for a time, but, 
fortunately we may now say, it was not a success. Meanwhile 
he had developed another complete rock drill with an entirely 
novel valve motion. Two patents on this drill are dated 1884. 
He brought his new drill East in 1886 and formed the Ser- 
geant Drill Company, which began building the drill at Bridge 
port, Conn. Two years later the new company joined hands 
with the Ingersoll interests and the Ingersoll-Sergeant Drill 
Company was formed with Mr. Sergeant as its first president. 
The new company’s shops were at 9th Avenue and 27th Street, 


these shops having been occupied for a short time previously _ 


by the firm of Sergeant & Cullingworth which then went out 
of existence, Mr. Sergeant’s interest in this firm having ter- 
minated before he went to Colorado. Mr. Sergeant remained 
at the head of the company but a short time, he then dispos- _ 
ing of the bulk of his interest. A considerable time was then 
spent in London and Paris. He returned to the rock drill 
business, this time as a director in the Ingersoll-Sergeant Com- 
pany, with the purpose of devoting all his time to invention 
in the interest of the company. He labored constantly in de 
veloping and improving the company’s products and in spread- 
ing their application into new and wider fields, his most nota- 
ble inventions being the Sergeant “auxiliary” and “arc” 
valves, “tappet” rock drills, the Sergeant “release rotation” 
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for rock drills and the “piston inlet” valve for air compressors, 
all of which are in general and successful use to-day. He was 
also the originator of many new ideas in stone channeling, 
coal undercutting and associated lines. 

In the days of the Sergeant & Cullingworth Company, in 
response to the solicitations of the management of the Third 
Avenue Hlevated Railroad Company, of which he was then a 
director, for a device which would protect them from the con- 
stant losses accruing from the repeated use of uncancelled 
tickets, he designed the ticket cancelling box now so familiar 
to the public, which so mutilates the ticket as to make it im- 
possible to defraud the company by using it again. 

Mr. Sergeant’s inventive faculty and his suggestive and 
stimulating ideas were devoted to the interests of the Inger- 
soll-Sergeant Company for all the remaining years of his active 
life, and the business grew and prospered continually. The 
works at Easton, Pa., were occupied in 1873; the great shops 
at Phillipsburg proved a necessity a decade later; the consoli- 
dation of the two foremost but competing companies in their 
line in the world into the Ingersoll-Rand Company was the 
latest and final success. He spend much of his time in Easton 
until two years ago when failing health compelled him to 
give up his former activities. After the consolidation of the 
Ingersoll-Sergeant and Rand Companies he still retained his 
interest, although his health would not permit his active 
participation. 

In his early days Mr. Sergeant was never content to tarry 
long under fixed conditions or in the same location, and up to 
1893 he had made his home in twenty-six different cities and 
towns. In that year he located at Westfield,,N. J., and at 
once took a deep interest in the growth of what was then but 
a small settlement. He built and owned at the time of his 
death the present home of the Westfield Club, the leading 
social organization in that section. He suffered greatly from 
rheumatism in his latter years, but the immediate cause of his 


death was paralysis. 
* * #* 


PHRSONAL. 
Thomas Farmer, of Detroit, Mich., has accepted a position 
with the Warner & Swasey Co., Cleveland, Ohio, as their 
Western representative. 


J. C. Linder, for many years connected with the Abrasive 
Material Co. of Philadelphia, Pa., has been appointed superin- 
tendent of the vitrified wheel department of the Star Corun- 
dum Wheel Co., Detroit, Mich. 


H. F. J. Porter has opened an office at 1 Madison Avenue, 
New York, and will engage in consulting industrial engineer- 
ing work, making a specialty of organizing manufacturing 
companies on the basis of “industrial betterment.” 

William Coghlin, for nine years past prominently iden- 
tified with The National Supply Company of Toledo, Ohio, 
fas severed his connection with that company and entered 


_the employ of The Patterson Tool and Supply Company of 


Dayton, Ohio. 


M. Woolsey Campau has accepted the position with the C. C. 
Wormer Co., Detroit, Mich., to represent that company on the 
road, principally in Michigan as salesman for steam plant 
machinery and machine tools. Mr. Campau is a graduate of 
the University of Michigan, 1897, engineering course. 


Robert S. Riley, of New York, has taken over the control 
of the American Ship Windlass Company, Providence, R. I. 
Under the new management the company is making improve- 
ments in manufacturing facilities and preparing for an ex- 
pansion of business. Mr. Riley was formerly with the New 
York Shipbuilding Company, and is also a director and con- 
sulting engineer for the Enterprise Transportation Company. 


Fred. J. Miller, editor-in-chief of the American Machinist, 
‘Tesigned his position January 26. Mr. Miller was with the 
Paper nearly twenty years—eight years as associate editor 
and twelve years as editor. At the present time poor health 
has prevented any definite plans for the future; it is not prob- 
able, however, that he will entirely give up the writing on 
mechanical subjects and kindred topics that has been his 
chief occupation for so many years, and which has made him 
80 well known throughout the engineering world. 


He expects to travel for the company in Ohio. 


. 
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RECENT MILL HEATING INSTALLATION. 

The new mill of the Blackstone Manufacturing Company, of 
North Smithfield, R. I., contains 40,000 spindles, and is a 
structure of three stories and basement, 366 feet long by 130 
feet wide. On the east end is a picker house, 100 x 67 feet 
in plan, two stories and basement high, the latter being used 
as a dust room. At the west end is a weave shed 89 x 130 feet 
in plan, composed of one story and a full story basement. 
Both wings are built to carry additional stories in the future 
to the full height of the mill if desired, and the total frontage 
of the mill as now existing is 522 feet with a depth of 130 feet 
for most of this distance. The mill building is heated on the 
indirect system, consisting of steel plate fans and heaters 
installed by the B. F. Sturtevant Co., Boston, Mass. The heat- 
ing coils and fans are located near the center of the west 
basement wall and the warm air is delivered to a number of 
vertical brick distributing flues by a horizontal concrete duct 
running beneath the basement floor along the entire course 
of this wall. The heating coils are located practically at the 
center of the duct which has a cross-sectional area of 8,640 
square inches opposite the coils. The coils consist of a bank 
of about 12,000 feet of l-inch pipe and the air is forced 
through the system by two 10%-foot fans, each direct-con- 
nected to a 10x 12-inch engine. The typical vertical distribut- 
ing flue starts from the basement with a 40 x 26-inch section, 
decreasing to a 20x 26-inch section on the third floor. The 
openings from these for the supply of each floor are 20 inches 
square in sectional area, with the exception of the third-story 
opening, which has 20 x 24-inch dampers. The bottoms of the 
damper openings are located 10 feet above the floor level. 
Thence the air is forced across the entire width of the build- 
ing, a distanc of 130 feet, and is thoroughly distributed. Per- 
fectly equable temperature is thereby maintained. The slight 
excess of air pressure within the building tends to outward 


leakage. 
* * * 


The spring convention of the National Machine Tool Build- 
ers’ Association will be held at Fortress Monroe, May 7 and 8, 
with the Hotel Chamberlin as headquarters. It is expected 
that there will be a large attendance on account of the popu- 
larity of the place and the fact that the time is shortly after 
the opening of the Jamestown BHxhibition. Further informa- 
tion may be obtained from the secretary, Mr. P. E. Montanus, 
of the Springfield Machine Tool Co., Springfield, Ohio. 

* * * 


FRESH FROM THE PRESS. 


Wb neglected to state in the review of the work ‘Electrical Engi- 
neering,” by H. Rosenberg, reviewed in the February issue of MACHIN- 
ERY, that the publishers are John Wiley & Sons, New York. 


E. J. Frost, Jackson, Mich., has reduced the price of his book, 
“Essential Data on Bevel Gearing,” to $3.00. This work, which was 
reviewed in MaAacHINERY, November, 1905, gives the face angle, cut- 
ting angle, outside diameter, pitch, cone radius, and number of Brown 
& Sharpe standard cutter for bevel pinions of 9 to 70 teeth inclusive, 
mating with tooth numbers 9 to 1382 inclusive, all of 1 pitch; the 
lineal dimensions of other pitches are readily deduced by simply 
multiplying or dividing by the given factor. It contains in all 
about 70,000 items of computed data, the object of which is to do 
away with mathematical drudgery in the drafting room and shop. 


MoDERN AMBRICAN MACHINE Toous. By Prof. C. H. Benjamin. 320 
pages 5% x 9, 1384 illustrations. Published by HE. P. Dutton & 
Co., New York. 

This work on American machine tools, reviewing their general 
characteristics, is the same as that noted in the January, 1907, issue 
which was brought out by Archibald Constable & Co., London. The 
American rights have been acquired by the above concern. 


ARTILLERY AND EXPLoSivns. By Andrew Noble. 548 pages, 6x9% 
inches. Published by E. P. Dutton & Co., New York. Price $6.00. 
This book contains a number of essays and lectures written and 
delivered at various times. While for this reason not a complete and 
logically arranged work, it contains a mass of valuable information to 
persons engaged in the design and testing of large guns, and par- 
ticularly to those interested in the qualities of explosives. A great 
deal of attention is given to researches and experiments on explosives, 
and to the peculiarities of their action in rifled artillery. 


THr ScHuULz STHAM TURBINE FOR LAND AND MARINE PURPOSES. By 
Max Dietrich. 73 pages, 6x9%4 inches. 43 cuts. Published by 
E. P. Dutton & Co., New York. 

This is the first volume of a series of treatises entitled Modern 
Steam Turbines, edited by Arthur R. Liddell. It is merely a review 
and description of the Schulz patents and a summary of the experi- 
ments and tests undertaken with the Schulz steam turbine. The 
volume may be of value to those who wish to closely follow up what 
improvements are made in steam turbine design. 


THB HuLastic ArcH. By Burton R. Leffler. 59 pages, 5x 7% inches. 
3 folding plates. Published by Henry Holt & Co., New York. 
Price. $1.00. 

This work is a treatment of the theory of the elastic arch, with 
special reference to the reinforced concrete arch. It gives a method 
of designing a reinforced concrete section for combined thrust and 
moment; it also includes a graphical analysis of an arch of oblique 
forces. The arch is analysed and theoretic deductions given. The 
work is timely in its treatment of reinforced concrete and its vagaries. 
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“New YORK CENTRAL LINES” is an interesting illustrated pamphlet 
of 8 pages, concisely and carefully written, which describes the new 
motive power on the Hudson and Harlem Divisions of the New York 
Central. The adoption, by the New York Central, of electricity as the 
motive power for its enormous passenger traffic into and out of its 
terminus at Grand Central Station, New York, marks a new era in pas- 
senger transportation in America. A few days ago there were eighty- 
four trains being operated in and out of Grand Central Station either 
by electric locomotives or multiple unit controlled electric cars. A 
copy of the above pamphlet will be sent free to any address in the 
world on receipt of a two-cent stamp by George H. Daniels, Manager, 
General Advertising Department, Grand Central Station, New York. 


It is like the song of the robin after the long winter silence, to 
take up the March Century and find so many pages given over to 
gardens and growing things. We are glad to get out of doors again after 
the snow, and there are so many gardens it’s hard to choose which 
we like best. Miss Frances Duncan writes charmingly of ‘‘Charleston’s 
Gardens,” and her story is enhanced by two full page illustrations in 
colors and numerous half tones. ‘Persian Gardens” .are brought to 
our notice both in words and sketches by Bertram Grosvenor Goodhue ; 
and William H. Tolman has written much that will make us thought- 
ful in his account of the ‘‘Workingmen’s Gardens in France.’’ Miss 
Zaida Ben-Yusuf’s paper on ‘The Honorable Flowers of Japan’ intro- 
duces us to Japanese methods for arranging cut flowers, and the re- 
view of “Luther Burbank’s Ideas of Scientific Horticulture’ brings a 
new, suggestive and authoritative presentation of Mr. Burbank’s claims 
and achievements. 


THE PRINCIPLES OF MECHANISM. By Herbert A. Garratt. 166 pages, 
5x7% inches. 162 cuts. Published by Hdward Arnold, London, 
and Longmans, Green & Co., New York. 

This small volume, which purports to be a 
kinematics and dynamics of machines, deals with its subject in a 
purely theoretical manner. It will undoubtedly be serviceable to every- 
body who wants to study the principles of kinematics without spend- 
ing too much time and energy on a voluminous presentation of the 
matter. The various subjects dealt with are treated in as simple and 
comprehensive a manner as is consistent with the object of the book. 


short ‘treatise on 


THE SLIDE RULE: A PRACTICAL MANUAL. By Chas. N. Pickworth. 
104 pages, 5x7 inches. 24 illustrations. Published by D. Van 
Nostrand Co., 23 Murray St. and 27 Warren St., New York. 


Price, $1.00 net. 
This little book has now reached a tenth edition, a fact which 
gives reasonably sure evidence of the usefulness of the work. Con- 
siderable additional matter has been incorporated, especially that 
relating to new forms of ‘“log.-log.’’ slide rules, and other special 
instruments of recent introduction. The book takes up, in turn, the 
mechanical and mathematical principles of the slide rule, the explana- 
tion of the simpler uses of the ordinary forms proceeding from 
that to compound multiplication and division, involution and evolu- 
tion, trigonometrical applications, ete. A valuable table of conver- 
sion factors is given, as well as settings for constants used in various 
branches of engineering. A large number of practical examples are 
worked out. ; 
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StHaAM TuRBINHS. By Lester G. French. 418 pages 6x9 inches, 250 
Oe Ba by the Technical Press, Brattleboro, Vermont. 
rice $3.00. 

This work had its inception in the editorial offices of MACHINDRY, 
when the author was its editor, and a number of the chapters, in 
whole or in part, were published in its columns during 1904, 1906 
and 1906. Hence the general character of the work is already known 
to many of our readers. ‘The work explains the principles of the 
steam turbine, gives a brief resume of the history of the art, and 
then follows with detailed information about the various types of 
steam turbines that have been built. These chapters include simple 
impulse turbines, the Pelton and similar types, compound impulse 
turbines, reaction turbines, and miscellaneous types. A valuable chap- 
ter on steam turbine performance follows, containing tables of results 
of turbine tests and of tests upon reciprocating engines, for convenience 
in comparison. The continuation of this chapter takes up the charac- 
teristics of turbines for variable loads, the effect of vacuum on economy 
effect of superheating, etc. Chapter XI is devoted to experiments on 
the flow of steam and represents a great deal of labor and research 
on the part of the author and others. The appendix includes four 
diagrams showing the kinetic energy of steam in foot-pounds and the 
velocity of a steam jet in feet per second. The mathematical treat- 
ment has been limited mainly to a discussion of the adiabatic flow of 
steam and to the principles of turbine vanes, etc., and has been made 
as simple as the nature of the subject will permit. In this connec- 
tion it might be noted that Mr. French’s editorial work on MACHINERY 
for the past nine years well fitted him for the preparation of such 
work, which is designed to appeal to all classes of men interested in 
prime movers, whether firemen, engineers, inventors or designers. It 
is presented in simple language and the underlying principles and ap- 
plication are intelligently discussed in a manner that makes a study 
of the work a pleasure. The typographical appearance of the work is 
exceptionally fine. It is well printed and well bound. The engravings, 
both line and half-tone, are exceptionally good, and altogether the 
work is one that can be referred to as a standard of what a technical 
work should be. 


ENGINEERING MarTeriats. By Edward C. R. Marks. 98 pages, 
4%, x7% inches. 388 cuts. Published by the Technical Publish- 
3 Co., Ltd., Deansgate, Manchester, and Strand, London. Price, 
0 cents. 


The book in review is of the second edition and has been entirely 
rewritten and added to, making largely a new work. It is the aim™ 
of the work not to present an exhaustive treatise of metallurgy, but 
to give concisely practical information on the characteristics of the 
principal engineering metal materials, therefore treating of cast iron, 
wrought iron, steel, copper, brass, malleable iron, babbitt or bearing 
metals, etc. The aim of such a work as this is to be commended. 
There are many who desire elementary books on almost any given 
subject which will give a general grasp of the subject as a whole 
without going into minute,details. In fact it is in general necessary 
for any one in approaching a subject to be able to comprehend the 
principal facts of the subject before they are in proper condition to 
study its details. The work in review is one which might be un 
favorably criticized in some respects, and commended in others. In 
places it seems to lack authority of expression, but substitutes quota- 
tions from papers by eminent metallurgists. In a book of this charac- 
ter we believe there should in general be the assumption of authority 
on the part of the author to make certain definite statements. It will 
satisfy most readers of the elementary class far better. 
are well done; the chapter on steel explains the difference between 
the acid and basic process steels which are made by both the open 
hearth and Bessemer methods. It is pointed out that high-grade 
crucible steels are by necessity high-priced, inasmuch as they must 
be made from iron free from sulphur. 
Dennemora or Swedish iron. ‘These irons cost from 5 to 6 cents per 
pound to begin with, hence the impossibility of producing first-class 
crucible steel at the prices often quoted. The cheap processes for 
manufacturing crucible steel have one and all failed, and to-day the 
old-time method pursued by the Sheffield steel makers 1s still the one 
that produces the reliable tool steels. 


NEW TRADE LITERATURE. 


Kerr TURBIND Company, Wellsville, N. Y. Bulletin No. 2 describing — 


the Kerr steam turbine and steam turbine blower. sets. 


New Haven MANurFAcTuURING Co., New Haven, Conn. 
sign advertising 36-inch swing engine lathe. 

GoLDSCHMIDT-THERMIT Co., 48 Exchange Place, New York City. 
Pamphlet on Thermit Rail Joint describing welding outfit, material and 
working plan. ; 

B. F. Barnns Co., Rockford, Ill. Illustrated catalogue of “Twentieth 
Century’? machine tools describing upright drills, lathes, tool grinders, 
key seaters, etc. 


AMERICAN BLownr Co., Detroit, Mich. Catalogue No. 206 on vertical 
self-oiling engines, stating points of superiority, adaptability, economy, 
describing lubricating system and giving tables of specifications. 

GARVIN MACHINE Co., Spring and Varick Sts., New York City. Cir 
culars Nos. 53 and 54 illustrating and describing vertical spindle milling 
machines and motor driven milling machines respectively. 


GIsHOLT MACHINE Co., 1316 Washington Ave., Madison, Wis. Leaf- 
let describing a pulley job which shows how this class of work can be 
finished to good advantage on the American turret lathe. 


NiLes-BEMENT-Ponpd Co., Trinity Building, 111 Broadway, New York 
City, have issued Progress Reporter for March, 1907, which treats of 
Pratt & Whitney 16-inch toolmakers’ lathe, pneumatie clutches for 
planer drives, 600-ton hydraulic wheel press, ete. 


Tum R. A. Kmuiy Co., Xenia, Ohio. New catalogue describing their 
entire line of crank shapers. All of these shapers may be readily 
equipped for electrical driving. Prices for extra attachments will be 
furnished upon request. 

Baker Broruers, Toledo, O. Catalogue No. 5B describing drilling, 
boring and tapping machinery, among which are included manufac- 
turing drills for general machine shop use, semi-automatic tapping 
machine, car wheel boring machines and locomotive rod boring ma- 
chines, 

CLEVELAND TWIST DRILL Co., Cleveland, O. Catalogue 82 illustrat- 
ing and giving specifications for their line of drills, reamers, sockets 
bits, taps, etc. A number of new tools are included. Catalogue 34 
devoted to high-speed drills, containing hints on the use of high-speed 
drills as well as specifications for the various types. : 


THp INTERNATIONAL COMMITTEE OF YOUNG M®N’S CHRISTIAN ASSO- 
CIATIONS, 3 West Twenty-ninth St., New York, have issued Progress 
and Outlook, for 1906, summarizing the year’s work. Special atten- 
tion is called to the page containing the summary of a year’s growth 
and to the page concerning the association’s railroad buildings. 

THN INGDRSOLL-RAND Co., 11 Broadway, New York. Catalogue H-36. 
Describing a single line of air compressors known as type H. These 
air compressors are duplex, steam-driven, automatic machines mounted 
on a single base and entirely self-contained, and are made in sizes 
ranging from below 10 to over 200 horse-power. ; 

Tun B. P. Fortin Toou Co., Woonsocket, R. I. Catalogue describing 
and giving specifications of the B. P. Fortin universal jigs. It is the 
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ELECTRIC LOCOMOTIVE FOR ILLINOIS TRACTION SYNDICATE. 


motives recently built by the General Hlectric Com- 
pany and the American Locomotive Company for the 
Illinois Traction Syndicate. 

The locomotive is a swivel truck switching type weighing 
40 tons on drivers, and equipped with 4-GE-55-H motors; in 
other words, is classified as a 404-E-80-4-GH-55-H type, in ac- 
cordance with the standard system of classification recently 
adopted by these companies for rating of electric locomotives. 

The cab is the well-known switching locomotive cab of the 
general type developed some years ago by the General Elec- 


a accompanying cut, Fig. 1, shows one of two loco- 


tric Company, having a main operating cab, and sloping end 


The platform is built up of a framing consisting of four 10- 
inch channels running the length of the locomotive and rivet- 
ed to the end frames and bolster. The end frames are iron 
castings with push pole sockets cast near the outer ends, 
and with lugs for riveting to center and side sills and the 
draw bar castings. Over the center pins the sills are trussed 
together with heavy braces stiffened by castings and forming 
a built-up body bolster. The floor consists of solid sheets of 
34-inch plate, riveted to the longitudinal sills and serving as 
a stiffening member for the frames. The M. C. B. vertical 
plane coupler is carried in a draw bar casting bolted to the 
end frame and center sills. 


Fig. 1. Electric Locomotive built by the General Electric Co. for the Illinois Traction Syndicate. 


cabs; the operating cab has a floor space of 8 feet x 9 feet 6 


‘inches, and stands in the center of the locomotive; it contains 


an air compressor, together with engineer’s seats at the op- 
erating windows, control mechanism, master controllers, brake 
valves and sander apparatus. 

The end cabs are of the most recent type, covering a floor 
space of 9 feet 6 inches x 5 feet 6 inches each and leaving a 
24-inch side platform on either side running from the operat- 
ing cab to the end of the locomotive. The doors from the 
operating cab open at diagonally opposite corners on this side 
platform, thereby giving easy access from the locomotive cab 
to the end of the locomotive for coupling purposes, while on 
the operating side it gives the engineer an unobstructed view 
of the track in front of him, or of the train which he may be 
handling to the rear, and of the brakeman or switchman at 
the couplers. 

The cab framing is built of 2 x 2-inch and 3 x 3-inch angles, 
with sides and roof of No. 8, or %-inch sheet steel. The end 
cabs are bolted to the floor and main cabs through gaskets, 
or shielding angles, to protect against rain wash, 


On each end of the platform is carried a heavy pilot 
built of 1-inch round bars riveted to a 14-inch bottom plate 
below and the 4 x 4-inch angle above. This angle in turn is 
bolted to the end frame of the locomotive with space blocks 
which permit adjustment in height of the pilot, and the whole 
is braced with two center braces and two side braces extend- 
ing from the pilot bottom brace to the center and side sills 
of the platform. The pilot steps on the pilot and stirrups on 
the end frames give easy access to the side platforms of the 
locomotive at each end. 

The truck is of the M. C. B. equalized type with plate 
bolster. The wheel-base is 6 feet 6 inches; the wheels are 36 
inches diameter with fused steel tires and the journals are 
514 x 10 inches, the construction being particularly heavy 
in order to meet the demands of locomotive service. The 
weight of the truck is carried upon equalizers, each of which 
is made of two 51% x 1%4-inch bars held apart by suitable dis- 
tance pieces and carrying the truck frame on spiral springs. 
The top frame is a 2 x 34-inch rolled bar, and end frames 
of the same section are bolted to it. The truck transoms are 
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built up of 13-inch channels riveted to %4 x 18-inch gusset 
plates and securely bolted to the truck frame. The plate 
bolster carrying the center pin and side bearings is built up 
of 9-inch channels and plates riveted together. The whole 
truck construction, as remarked above, is peculiarly heavy 
and is designed particularly for the type of service to which 
it will be subjected. ae 

The motor equipment is of the builder’s railway type. This 
type was designed especially for the slow speeds and heavy 
tractive effort required in locomotive service. At the rated 
load of the motors the locomotive will give a tractive effort 
at the rail of 16,800 pounds, and at the slipping point of the 
wheels will develop 20,000 pounds tractive effort with a load 
on the motors slightly in excess of their rated load. 

Fig. 2 is a view of the interior of the locomotive cab show- 
ing the apparatus at one of the engineer’s operating positions, 
and a view of the interior of the end cab. In front of the 
engineer’s seat stands a master controller operating the con- 
tactors used for type M single unit control. Brake apparatus 
for both straight and automatic air, and pneumatic sanding 
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The magnetic envelope that surrounds an electric current 
is the means or agency through which the energy of the 
current is converted into mechanical energy in’ electric mo- 
tors, and the energy of a steam engine is converted into elec- 
tric current in a generator; therefore, the properties of this 
envelope should be thoroughly understood. For this reason 
we will discuss the subject at some length in what follows. 


Properties of the Magnetic Envelope. 


In Fig. 2 we have shown that when a magnetized needle is 
placed parallel with a wire running north and south, it will 
be swung around to the east or west if a current flows 
through the wire, the direction of swing depending upon the 
direction of the current. This, however, is not the only direc- 
tion in which a needle will be swung when placed near a wire 
carrying an electric current. In Fig. 3 let A represent the 
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Fig. 2. Interior View of End Cab and Engineer’s Cab, showing Master Controller, Etc. 


valves are also within easy reach. In the end cab are contain- 
ed the contactors and rheostats of the control system. The 
air reservoir and pneumatic sanders arrange for sifting sand 
through nozzles carried upon the trucks directly in front of 
the forward wheels of the locomotive. In the center of the 
main operating cab stands a CP-23 air compressor operated 
from the 500-volt circuit, having a piston displacement of 50 
cubic feet per minute. 


Some of the particular dimensions of the locomotive are: 


LengthFoverallitnc oes. ee 31 feet 1 inch 

TLEISDEHOVEDR GAD. cat chiee chen es a ee ee 11 feet 9 inches 

Width“overlalliee dine a lactis cee ce eee eee 9 feet 6 inches 

Rigidsiwheell bas@esss) g6 22. Aaa ee eee 6 feet 6 inches 

Weight of electrical equipment................ 27,500 pounds 

Weight without electrical equipment........... 52,500 pounds 
* * * 


It is said that the present King Edward of England draws 
more revenue in interest on American securities held by his 
royal household than George III. ever exacted from the Ameri- 
can colonies, 


end of a wire suspended in a vertical position, the observer 
being stationed above and looking down upon it. Let the 
arrows B represent a number of small magnetized needles 
held so that they may swing freely in a horizontal plane 
around their center point. If an electric current is passed 
through the wire, from the top downward, all the needles will 


swing into tangential positions as shown in the illustration, 


with their north ends pointing to the right, as seen from the 
direction of the wire. If the direction of the current through 
the wire is now reversed, so that it runs up toward the ob- 
server, the needles will at once swing around through a half 
revolution so as to point in the opposite direction from that 
in which they are drawn, but they will again arrange them- 
selves in positions tangent to the circle they form. This 


tangential position will be taken provided the current through ~ 


the wire is very strong and the needles are close to the wire. 
If the current is weak, or the needles are some distance 
away, they will not assume a truly tangential position, but 
will tend to reach such a position. 
wire is discontinued, all the needles will at once swing around 


If the current through the ~ 


| 
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into positions parallel with one another, and pointing to the 
north. From this experiment we see that the current flowing 
through the wire exerts a force to swing the needles away 
from north and south position, against the attraction of the 
earth’s magnetism, into a position tangent to the circle struck 
from the wire as a center. If we provide ourselves with 
means for varying the strength of the current passing through 
the wire, and begin by passing a very weak current and in- 
erease the strength gradually until it becomes very strong, 
we will note that at first the needles will swing but slightly 
from the north and south position, but will gradually swing 
further toward the tangential position as the current strength 
is increased. This last experiment shows us. that the force 
exerted by the current to swing the needles around into the 
tangential position, increases as the current increases. 

If the needles B are suspended from short silk threads, 
so that they may move freely in any direction, as well as 
swing about their centers, we will find that if we again pass 
the current through the wire, increasing its strength gradual- 
ly, the needles will not only swing around on their centers, 
but will actually move bodily toward the wire; and if the 
current strength continues to increase, the needles will move 
toward the wire until their ends come in contact with each 
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Tlustrating Action of Lines of Magnetic Force. 


other, thus forming a complete closed ring of needles. If the 
current is still further increased, the needles will act as if 
they were pushing against each other, and at some points of 
the ring they will be pushed out, and will double up on one 
another, while at other points they will push in toward the 
wire, until the whole bunch of them becomes crowded tightly 
against the sides of the wire. 

The experiments explained in connection with Fig. 3 demon- 
strate the fact that the magnetic envelope that surrounds an 
electric current exerts a force that not only acts at right 
angles to the axis of the wire carrying the current, but also 
in a direction tangent to a circle drawn from the wire as a 
center. This force is of a pulling or tractive nature, as is 
shown by the fact that the needles are drawn into a smaller 
circle when free to move. It might be supposed that this 
attraction is explained by the fact that the needles are mag- 
nets and, therefore, pull on one another, but this is not the 
case, because the same result can be obtained by substituting 
pieces of soft iron wire for the needles. With a weak current 
passing through the wire, the needles would be drawn toward 
the wire with more force than the pieces of iron wire, but 
with a sufficiently strong current the pull with the iron wires 
would be the greater. For the purpose of being able to 
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easily explain or represent the action of the magnetic enve- 
lope of an electric current, it is customary to draw lines in the 
direction in which the magnetic force acts. These lines are 
called magnetic lines of force. The space surrounding a cur- 
rent in which the action of the magnetic force is strong 
enough to be noticeable, is called the magnetic field. The 
field is commonly represented on paper by drawing a large 
number of lines of force, as is shown by the circles in Fig. 4, 
the shaded center representing the wire. The magnitude of 
the magnetic force in the field surrounding a wire is greater 
at the surface of the wire than at any more distant point, 
and gradually reduces as the distance from the wire in- 
creases. Within a distance of a few feet from the wire, the 
strength of the field decreases rapidly, but beyond that the 
decrease is more gradual, and theoretically the outermost 
boundaries of the magnetic field are only limited by the di- 
mensions of the universe itself. Practically, however, the 
space surrounding a current that is considered the magnetic 
field of that current is only that portion in which the ef- 
fects produced are sufficient to be noticeable in the service 
to which the current is applied. Thus the field of a wire 
carrying a current in an electric machine may have a radius 
anywhere from a few feet down to a few inches, but very 
much weaker currents may be regarded as having far more 
extensive fields when used for work requiring exceedingly 
feeble forces. The field of a wire carrying a current of ten 
amperes cannot be detected at a distance of a foot by instru- 
ments used for rough heavy work, but a field of the one-thou- 
sandth part of this strength can be detected at a distance of 
several hundred feet with the proper kind of instruments. 
To indicate the fact that the magnetic field surrounding a 
current is stronger near the wire than at points some dis- 
tance away, it is customary to draw the circular lines of 
force closer together near the wire, gradually increasing the 
distance between them as they spread out, in the manner 
shown in Fig. 4. Arrow heads placed on these lines also 
indicate the direction in which the force acts. 


Lines of Magnetic Force Likened to Rubber Bands. 

In Fig. 5 let the two circles A B represent wires in which 
electric currents are flowing, both in the same direction; that 
is, away from the observer. According to what has been 
said in connection with Figs. 3 and 4 it will be understood 
that the arrow heads on the circles surrounding these wires 
indicate the direction of the pull in their respective fields. 
In the space between the wires it can be seen that the two 
magnetic envelopes act in opposition to each other. Now the 
two magnetic fields cannot occupy the same space when acting 
in opposition, as one would simply neutralize the other. Ow- 
ing to this conflicting state of things, only a portion of the 
field of each wire will pass through the space between them, 
the outer portions will join hands, so to speak, and envelope 
the two wires in the manner clearly shown in Fig. 6. If the 
two wires are suspended so as to move freely toward each 
other, they will not remain separated, as in the illustration, 
but will at once draw together. This action shows clearly 
that the magnetic lines of force act as if they were rubber 
bands and shrink up so as to pull the wires together. On 
this account many writers are in the habit of comparing lines 
of force to rubber bands having the power of contracting 
and expanding indefinitely. 

If the two wires of Fig. 5 are traversed by currents flowing 
in opposite directions, then the direction of the pull of their 
magnetic fields will be as indicated in Fig. 7 by the arrow 
heads on the circles surrounding the wires A B. Looking at 
this diagram it will be seen that the two magnetic fields pull 
in the same direction in the space between the wires, hence, 
they will not oppose the presence of each other in this space, 
but as both will crowd the space the effect will be to force the 
lines of force out of the position concentric with their re- 
spective wires, and make them assume eccentric positions, as 
is shown in Fig. 8. If in this case the two wires are sus- 
pended so that they can move freely away from each other 
they will at once spread apart. This action shows that the 
tendency of the lines of force is to remain central with the 
wire whose magnetic envelope they represent, and that a 
force must be applied to shift them out of this position. 
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In view of the fact that in Fig. 6 the lines of force of the 
two wires link together and pass around both wires as a 
single magnetic envelope, it will be inferred at once that if 
we had three wires with currents flowing through them in 
the same direction their lines of force would link into one 
magnetic field, or envelope. This is true not only of three 
wires, but of any other number, no matter how great that 
number may be. In Fig. 9 we show a short coil made of 
a few turns of large wire, and as is shown, the lines of force 
pass around all the turns of the coil simply because through 
all the turns the direction of flow of the electric current is 
the same, as is clearly shown by the arrows. A magnetic 
needle placed on top of the coil, as shown at B, would be 
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Fig. 9. The Magnetic Envelope of a Coil. 


drawn into a position parallel with the axis of the coil, with 
its north end pointing in the same direction as the arrow 
heads on the lines of force outside of the coil. This same 
needle if placed within the coil would point upward, which, 
as will be seen, is in accord with the same law as applies to 
a single wire. If there were no loss of magnetic strength 
when a number of wires carrying currents in the same direc- 
tion are placed side by side, as is the case when a wire is 
formed into a coil, then the magnetic envelope surrounding 
two wires would be twice as strong as that of one wire, and 
for three, four or more wires the strength would increase 
directly in proportion with the number of wires. In practice, 
however, all the lines of force of all the wires do not. combine 
to form a single magnetic field around the wires, but some 
of the lines of each wire circulate in local circuits, as is 
clearly indicated in Fig. 6; hence, the combined magnetic 
force is always less than the sum of all the single wire enve- 
lopes. The closer together the wires the smaller the local 
envelopes, as can easily be understood from looking at Fig. 6; 
therefore, the nearer the magnetic field of the coil approaches 
the sum of the magnetic fields of all the turns taken indi- 
vidually. This difference between the sum of the fields of 
the several turns of wire, and the actual field of the coil 
itself, represents a loss of magnetism that is called magnetic 
leakage, and although it can be reduced to a very small per- 
centage of the total, by proper construction, it cannot be en- 
tirely eliminated. 


No Magnetic Insulator Known. 


As we have already shown some forms of matter conduct 
electricity with so little resistance that they are classified 
under the head of conductors, while others have such high 
resistance that they are called insulators, as for all practical 
purposes they stop off the flow of current entirely. All metals 
are electric conductors, also all acids, most of the com- 
pounds of acids, and some solids that are not metallic. The 
greater portion of the forms of matter found in nature, how- 
ever, are very poor electric conductors, if not actual insula- 
tors. . With respect to magnetism the case is quite different; 
there is no substance in nature, as far as known, and no 
manufactured product that is an insulator of magnetism. 
Some forms of matter are better magnetic conductors than 
others, but the difference between the best and the poorest is 
very small when compared with the difference between elec- 
trical conductors, for the best of the latter are many thou- 
sands of million times better than the poorest, while the 
best magnetic conductors are only a couple of thousand times 
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better than the poorest. The best magnetic conductors are 
iron and steel. Soft wrought and certain grades of steel 
specially made for use in electric machinery are at the head 
of the list. Cast iron is not as good a conductor as wrought, 
and high-grade steel is inferior to cast iron. 

The magnetic conductivity of any substance is called its 
magnetic permeability. Copper, lead, brass, tin, wood, air, 
and in fact almost all substances met in everyday life are 
of about the same magnetic permeability. Nickel and cobalt 
have a slightly higher permeability than air, but are far 
below the most inferior grades of iron. 


Greatest Density of Magnetic Lines of Force in Substances of 
Greatest Permeability. 

Inasmuch as there are no magnetic insulators, it can be 
seen that the action of magnetism cannot be confined to a 
certain space by surrounding that space with an insulating 
casing, but somewhat similar results can be obtained by 
making the space in which it is desired to confine the mag- 
netism of material of the highest permeability, so that the 
lines of force may be drawn into this space on account of 
the smaller resistance they encounter. Looking at Fig. 9, it 
can be seen that all the lines of force developed by the current 
flowing through the coil must pass through the space within 
the coil. On the outside of the coil the lines of force have 
unlimited space in which to circulate. In the diagram only 
a few of the lines are drawn.as closed loops, all the others 
being broken off above and below the coil; this has been done 


because it would not be practical to make all the lines closed 


loops, but it must be remembered that in using lines to repre- 
sent the magnetic force that surrounds a wire, whether this 
be straight or formed into a coil of any shape, these lines are 
supposed to be closed loops. The bunching of these lines of 
force as they enter the coil at once creates the impression 
that their passage through the contracted space must be re- 
sisted to a much greater extent than it is through the open 
space surroundng the coil; and this is actually the case. At 
the same time the crowding of the lines within the coil in- 
tensifies the magnetic force in this space, so that if a piece 
of iron be brought near either end of the coil it will be at- 


tracted ‘with considerable force, while if it is removed a few 


inches from the end, the attractive force will be decidedly 
reduced. As the resistance to the passage of the lines of 
force through the coil is greatly increased on account of the 
crowding, the actual number of lines of force, or in other 
words, the total magnetism passing through the coil, is less 
than the total magnetism that would surround the same wire 
if it were run out into a straight line, or even if it were 
made into a coil with half the number of turns, and a corres- 


Machinery, N.Y. 


Fig. 10. Iron Core inserted in Coil, increasing the Magnetic Flux. 


pondingly increased diameter. If the space within the coil 
is filled with a material that has higher magnetic permeabil- 
ity—conductivity—than the air, then the total number of lines 
of force that will pass through it will be increased for the 
simple reason that the resistance to their passage has been 
reduced. Thus if we insert a core of soft wrought iron into 
the coil, as shown in Fig. 10, the attractive force of the ends 
of this core will be many times greater than that of the ends 
of the coil alone. As the permeability of the iron core may 
be several hundred times greater than that of the air it dis- 
places, the increase in the lines of force will be in like pro- 
portion, so that if the ends of the coil in Fig. 9 can hold: up 
say one ounce of iron, the ends of the iron core in Fig. 10 
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may hold up one hundred or more ounces. It is not possible 
to say just what difference in the strength of the magnetic 
field of the coil will be produced by inserting an iron core, 
as in Fig. 10, except by going into a very elaborate calcula- 
tien, because the permeability of iron is not uniform for all 
strengths of the magnetic field passing through it. The total 
number of lines of force that pass through the center of a 
coil is called the magnetic flux, and the word magnetic field 
is only used to indicate the portion of the air space through 
which this flux passes, in which the magnetic force is utilized; 
hence, hereafter we will speak of the total number of lines 
of force surrounding a coil as the magnetic flux. The 
strength of the magnetism is spoken of as its density. 

In the interior of the coil, Fig. 9, the density of magnetiza- 
tion is much higher than at any other point traversed by 
the lines of force, because at all other points the lines are 
more spread out. The magnetic force required to drive the 
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Fig.11. Example of Means for Increasing the Magnetic Flux to a Maximum 


flux through the magnetic circuit increases directly as the 
density, therefore by far the greater portion of the force is 
expended in driving the flux through the interior of the coil 
when there is no iron core within the coil. This force that 
drives the flux through the circuit is called the magneto- 
motive force, and it is developed by the magnetizing force of 
the current that passes through the wire coil. The total 
flux of the coil, Fig. 10, is much greater than that of Fig. 9, 
notwithstanding that in both cases the same coil is used with 
the same strength of current, because the iron core is of 
vastly greater permeability than the air it displaces. 

The magnetic flux of Fig. 10 can be further increased by 
adding extensions to the iron core, as shown in Fig. 11, by 
the poles P and N. This addition increases the flux because 
it reduces the length of the lines of force through the air, 
and replaces a considerable length of the air circuit by iron. 
The addition of the iron blocks, A to P and N, will further 
increase the flux, as more of the air space of low permeability 
is replaced by iron of high permeability. If the remaining 
Space is filled with an iron block B, so as to form a complete 
iron magnetic circuit, the flux will be increased to the maxi- 
mum amount obtainable from the coil and the current passed 
through it. In this final construction it can be seen that prac- 
tically all the magnetic flux will be confined to the iron core, 
thus while we have not been able to confine the magnetism 
by covering the magnetic circuit with an insulating material, 
we have been able to practically confine it by providing a 
path of such high permeability that nearly all the lines of 
force will follow it. In actual machines it is not practicable, 
except in a few cases, to use a complete iron magnetic cir- 
cuit, but in every case, as we shall point out in describing 
actual machines, the designer makes an effort to come as near 
to a closed circuit as possible, unless there be some reason 
for not doing so, and generally he succeeds in doing it very 


effectually. 
* * * 


The shipment of 2,000 tons of iron ore from South Australia 
to Europe, which is the first shipment of this kind from the 
southern hemisphere, marks the commencement of a new 
chapter in the industrial history of the Australian common- 
wealth. Iron ore is distributed over the whole of Australia, 
and the deposits in several places are exceptionally large, but 
little use has hitherto been made of the ore—Mining World. 
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THE ACTUAL EFFICIENCY OF A MODERN 
LOCOMOTIVE.—2.* 


7. Hauling Capacity and Cost per Ton Mile. 

The hauling capacity may be considered as a definite quan- 
tity, depending entirely upon the design of the engine. Assum- 
ing that the boilers of engines twenty years ago were as well 
proportioned for the work the cylinder would do as they are 
to-day, the hauling capacity is fixed by the size of the cylinder 
and wheels, or in other words, by the tractive power. 

In the following table are given the weights on drivers and 
tractive power of representative passenger and freight engines 
built in 1898, comparing them with engines built in 1904. 


Comparison of Tractive Power, 1893 and 1904. 
PASSENGER, 1893. 


Weight on Tractive 
Type. Drivers. Power. 
American type simple.......... 75,210 17,270 
American type compound ..... 83,860 12,900 
American type simple ......... 64,560 15,550 
American type compound ...... 78,480 14,050 
Ten-wheel type compound...... 93,850 16,480 
Average tractive power, 15,250 pounds. 
FREIGHT, 1893. 
Consolidation compound........ 120,600 22,950 
Ten-wheel simple.............. 101,000 23,310 
MOLINE SIM Dlr crevice clea (Store 91,340 21,030 
Decapod compound ............ 172,000 35,580 
Average tractive power, 25,720 pounds. 
PASSENGER, 1904, 
Atlantic type compound....... 101,420 22,180 
Atlantic type simple.......... 103,600 16,420 
Paciice type, simples ace crn. .s 141,290 29,910 
Pacific type simple............ 114,890 25,610 
Atlantic type simple.......... 80,930 25,590 
Average tractive power, 23,740 pounds. 
FREIGHT, 1904. 
Santa Fe compound........... 234,580 62,740 
Consolidation 2-cyl. compound. 166,000 40,300 
Consolidation simple ......... 151,490 40,720 _ 
Consolidation simple ......... 171,460 44,080 
Consolidation simple ......... 165,770 45,170 


Average tractive power, 46,600 pounds. 

The tractive effort of passenger engines has increased from 
15,250 to 23,740, or 55.6 per cent; of freight engines, from 
25,720 to 46,600, or 81.2 per cent. These figure show an enor- 
mous increase in size of locomotives in use to-day over those 
employed twenty years ago. During this time, however, but 
few railroads have seen any material improvement in the 
roundhouse facilities or shop equipment, and it is a grand 
tribute to the mechanical officers of railroads that repairs have 
been kept as low as they have. 

During this period compound engines have also been intro- 
duced, and statement of their increased cost of maintenance 
has very frequently been due to an increase in size of the 
power rather than to the compound features. 

There have been compilations made of the average weight of 
trains in tons (2,000 pounds) hauled by certain American 
roads during a period from 1895 to 1905. These figures in- 
clude branches as well as main lines, and also exclude the tare 
weight of the cars, so that the tonnage actually hauled by the 
locomotives in through freight trains will be very much 


greater. 
AVERAGE WEIGHT OF TRAIN IN AMERICAN TONS. 


Eastern, 1895 1896 1897 1898 1899 1900 1901 1902 1908 1904 
Lehigh .Valley. ... 412 424 448 467 464 486 486 
New York Cen- 

tral rae 290 320 3861 398 392 387 421 419 
Pennsylvania sole 470 478 489 518 527 ... 
Southern. 
Last &e Nites sickens 79) 194) 216 (2395229, 031 6297 1994 
ING 66" Wis ieestaners ~1 ».. 320 85D 384 485 452 476 486 488 
Cle ORS as. 325 302 879 450 500° 533 588 ... 536 
Southern) oS... - LOZ Gee t Some OsmeZ2 2 296 8218 © 995 

Central. 

Illinois Central . sp pL ASLO ZOOM 222 OTe. 8250335 6339 
Chin Gy Namie tae sl oe ote Sma SG too Oh ee OSD tayo 
©. MeGeSe Poe Jb2 N67 Loveio ls 205) 263 285 281) 980 
L) S) & MOS=: 318322" 38219 352427 455 5381 577 615 ~~ 

Western. 

South. Pacific. Teme 2Gre 240% 254. (2612671 7 ee 
North. Pacific. ey E20 eo BDOOMo OMe Sod 401 1B 84. 42 
Gt. Northern.. 256 281 316 336 357 381 418 447 447 


* Abstract of paper read by Wm Penn Evans before the Pacific Coast 
Railway Club, March 17, 1906, 
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This table of actual train loads shows what has been done 
with the power available, part of it being light power built 
some time ago, and part the modern heavy power. The train 
loads have actually increased from 229 tons in 1896 to 385 
tons in 1904, or 68 per cent. 

With an increase of tractive effort of 55.6 and 81.2 per cent 
for passenger and freight engines in ten years, the train loads 
actually hauled have increased 68 per cent. These figures 
agree surprisingly well, which is coincidence, because there 
are a great many considerations other than engine power 
which go to make up the average tonnage of trains hauled for 


a year. 
8. The Cost Per Ton Mile. 


The cost per ton mile is an important one as it is the means 
used by all railroad officials in making comparisons of one 
month or year with another, or one division with another, or, 
in fact, in the computation of any transportation charges. 

The cost of hauling trains per ton mile has been tabulated 
for the same period for which the tonnage hauled was given, 
and shows the effect partially due to enlargement of trains. 
We say partial, as there are many other items besides the 
train loads which offset this cost, as the variation in price of 
materials, labor, etc. Such increases have occurred princi- 
pally within the last five years, and it will be seen that gen- 
erally the cost has risen in this period while it fell before. 
But we also see that the greatest increase in tonnage per train 
was made in the previous five years. 


Average Cost of Transportation per Ton Mile in Cents. 


Eastern. 1895 1895 1897 1898 1899 1900 1901 1902 1903 1904 
Lehigh Valley. .. .438 .42: (35 (40° ).42 141 4127.48 40 
INS Yea Centralices sesame. Oo ErOD LOOMED OL Rt ae tea ames 
iRennsyvivanias yeas r bis Kg RY RG stein. Ne cls} 

Southern. , : 
Ma EOC WIN: (eee ee tee eS 4 nee oe Oa POO neo kn) ame oe 
INARI ioe te DU ee 8S! Bee eater mee COMET Oke 2k et O lars chill 
CrvGiOvee sete pa 28" 22 TS 2A ee ONO eee a eel) eet 
Southern ..... S68 .0Dnee64. 2 Oonee O26 66 1 GON er UieOo 

Central. ; 

Illinois Central .. Bee on, Ae 4. ee ne me een (Oa 
(bee cone Wey So. ARBIe ANn) aie sae? asf) call eae AS 


CoM eS Pole ter neo Geel. ao.Ineee BT be asthe ba 
L. §.& M’S.. 39 87 .37 .B4 32 38 84 .38 41 


Western. 
South) s-Pacihicy. eae bath) LOMO 2 O4 264 G6 Gen 6S ate 
North eaciticrie: Bet whOmweDO 0.50" 24 er48) 246) 647 eee 
Gt. ‘Northern: 52). ba ESS ese 46 eets 4255-42 46 


Examine, for instance, the record for the Northern Pacific, 
the cost dropped from 0.70 to 0.47 between 1897 and 1900, and 
the tonnage per train increased from 230 to 391 in the same 
time; whereas, from 1900 to 1904, the load has only increased 
from 391 to 403 (12 tons) and the cost has been reduced only 
one point, that is, from 0.47 to 0.46 cent. 

Also for the Chicago, Milwaukee & St. Paul from 1895 to 
1902, the train load increased from 152 to~ 285 tons, nearly 
double, and the cost dropped from 0.67 to 0.56, but since then 
the train load has decreased slightly and the cost has risen to 
0.59. In this case again the lowest cost is accompanied by 
the heaviest train. Other roads, however, show an increased 
cost (generally slight), although the train load has become 
slightly heavier, this being due, no doubt, to the greater 
charges for labor and material. If we now return to the table 
of train weights, we will see what enormous strides some of 
the lines have made in introducing heavier trains. The Lake 
Shore & Michigan Southern has increased from 318 to 615 
tons in eight years, or nearly double, and the Chicago, Milwau- 
kee & St. Paul has accomplished nearly as much in proportion, 
but its average train load now is not as great as the Lake 
Shore’s was ten years ago. This is accounted for by the fact 
that the Lake Shore is nearly straight, with maximum grades 
of eighteen feet per mile, while the Milwaukee has grades 
possibly three times as steep, and numerous branch lines of 
light traffic. 

We must not confuse these train loads, however, with what 
is really hauled by the locomotives, as the Lake Shore has 
engines which can pull 3,000 tons or more back of the tender. 
As stated above, the figures are the average train loads for 
main lines’ and branches, and, moreover, do not include the 
weights of the cars themselves, which may be from one-half to 
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one and one-half times the load, depending on whether it is 
heavy (like coal and ore) or bulky (like some classes of mer- 
chandise, such as furniture). One of the transcontinental 
lines recently so grouped its power that it could move trains 
from 1,850 to 2,600 tons west-bound; that is, the train load ~ 
back of the tender lay between these limits for different por- 
tions of the line, the locomotives being located according to 
the grades encountered, the idea being to maintain a constant 
train load as far as possible. 


9. Reliability of Service. 

This division of the subject is taken to mean the number of 
engine failures as related to the trains run both twenty years 
ago and to-day. 

First it will be well to discuss what is meant by an engine 
failure. Some roads report as an engine failure anything 
whatever that delays a train over two minutes on the road, 
which is chargeable in any way to the locomotive, whether or 
not such time was subsequently made up. Other roads count. 
only breakdowns. The Chicago & Northwestern Railway has 
made the definitions of an “engine failure’ the subject of an 
official circular, which has been in effect several years. 

1. All delays waiting for an engine at an initial terminal, 
except in cases where an engine must be turned and does not 
arrive in time to be dispatched and cared for before leaving 
time. 

2. All delays on account of engines breaking down, running 
hot, not steaming well, or having to reduce tonnage on account 
of defective engine, making a delay at a terminal, a meeting 
point, a junction, or delaying other traffic. 

The first case could not have been any different with en- 
gines twenty years ago than to-day. The second, which em- 
braces breakdowns, hot boxes, and failures for steam, are 
chargeable more to the engine than are delays at initial 
terminals, but even these are not always the fault of the engine 
or crew. You all know of cases where engineers have re- 
ported loose eccentrics time and time again, but because the 
cams would have to be taken off and reduced, nothing was 
done but tighten a setscrew, perhaps. Then the eccentric 
shears off a key and slips around. The engine may limp into 
the next division point, but there is a breakdown charged 
against the engine and crew, when the roundhouse foreman 
or some higher authority was more responsible than the crew. 
In general, the reason engines of to-day would be more or less 
reliable than those of twenty years ago is on account of the 
service they have to perform and the care taken of them, and 
the use of material better adapted to the special service in 
which it is used. The higher speeds of to-day are hard on 
the engine. The excessive loading which some trainmasters 
expect a freight-engine to handle often accounts for a failure 
which would not have occurred had the engine been more 
properly rated. 

The use of cast steel driving tires and centers in place of 
cast iron, of steel boiler plates in place of laminated iron, of 
high carbon forgings for axles, pins, and rods in place of case- 
hardened iron, has tended to materially increase the re- 
liability of the engine of to-day as well as to decrease the cost 
of maintenance. The care used in the selection and inspec- 
tion of material, and the corps of trained chemists and metal- 
lurgists maintained by the large manufacturing plants of 
to-day have all assisted to this end. 

The art of building locomotives may progress unevenly, that 
is, a fault may creep into all engines built for a certain period 
of years which is due to the use of the same design or method 
of manufacture when it no longer produces a satisfactory 
product. When the fault is recognized, the method, material, 
or design is changed and a finer article is produced than ever 
before, only to make some other part seem unsatisfactory in 
comparison. 

To show where the new power is more satisfactory than the 
old, the following experience may be cited. For a long time 
the service between certain points was erratic. The trains 
were hauled by eight-wheeled engines, which were too small 
to make time with the trains put behind them. Being old, 
they were subject to frequent breakdowns on the road. In 
their youth these engines had done the work expected of them. 
The trains were less and less regular, until a sufficient number 
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of powerful ten-wheel engines was purchased, and the trains 
are now run so that the officials are proud of the railroad’s 
recerd of scarcity of train delays from engine failures. 


10. Hours Lost by Being Held for Shop Repairs. 
This may be said to have nothing to do with the size of the 
engine. Of course, in any modern shop the small engines of 
fifteen years ago which are still running can be repaired with 


Fig. 1. 


much less labor than the modern power, but the biggest en- 
gines are given a complete overhauling to-day in less time 
than was necessary for any engines twenty years ago. In one 
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business; had been a foreman finisher himself, and had been 
on the road a great many years before taking his present posi- 
tion. He went to the finishing room, and, after greeting the 
foreman finisher, asked what the matter was. 

“Don’t know,” said that gentleman, “only that the stuff has 
gone wrong.” 

“Now, let me tell you something, Charley,” said the wise 
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Forty-ton Bogie Well Car. 


salesman. “That stuff is all right. I know it, because I know 
just how it is made. I know just what it will do and what it 
will not do. Now, I can make another test to please the man- 
ager, but if I do you will be out of a job. You have a good 
job, the best one you ever had, and, as I say, if I have to go 
to the trouble of making another test, you will be out.” 
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Fig. 2. Details of Forty-ton Bogie Well Car. 


of the shops of the Northwest, where a proper system of shop 
Management has been in conscientious operation for four or 
five years, the time of general repairs has been reduced from 
one month to thirteen days. The cost of maintenance has 
been reduced when based on the cost per ton mile ‘as is shown 
by the table above for one of the Southeastern lines. 

* * * 


ONE CASE OF GRAFT CURED. 

In a large eastern factory making a furniture specialty, the 
manager became convinced that all was not right in his finish- 
ing room. He heard in some manner of a factory, making 
varnish, that was said not to do any grafting. He sent for 
the manager of the varnish sales department and told him 
his suspicions and his troubles. 

The two had a long talk, and the upshot was they agreed 
to trust each other; they were to eliminate the foreman fin- 
isher and the varnish salesman, and deal only with each 
other. When the manufacturer wanted some varnish he was 
to let the varnish man know, and was not to be bothered 
by the varnish salesman calling on him. On this basis there 
was a saving of 1714 per cent on the varnish alone, over what 


the man had been paying. Things ran along smoothly for a’ 


couple of months, when one day the varnish man got a wire 
from the manufacturer to come to the factory at once. On 
his arrival there he was told that his varnish had gone wrong. 

“Guess not,” was the laconic reply. “May I go up into the 
finishing room?” 

“Certainly,” said the manufacturer. 

The varnish man was wise, He had been all through the 


A SPECIAL ENGLISH FORTY-TON BOGIE 
WELL CAR. 


For the conveyance of large boilers and extremely heavy 
castings, as well as other machinery of unusual proportions, 
a new type of bogie well car has been designed by J. G. Robin- 
son, the mechanical engineer of the Great Central. Railway 
Co., England, for use on the Cheshire line. This -40-ton car 
was built at seeds, England, by the Leeds Forge Co., Ltd., and 
the construction and details are shown in the accompanying 
illustration, Fig. 1, and line cut, Fig. 2. It has a total length 
over all of 5914 feet, with a width of 714 feet over the head 
stops. The car is fitted with a hand brake on one bogie, the 
brake block being-applied to each of the two wheels, while 
the other bogie has no brake provided. It is stated that this 
car will carry 80,000 pounds if loaded to its full capacity, and 
25 tons if loaded with a central space of 12 feet. 

The length of the well is 32 feet and the width of the same 
7 feet 5 inches, while 2014) inches is the distance from the 
floor of the car to the rail level; the distance between the 
centers of the buffers is 5 feet 814 inches, while the height 
of the buffers is 3 feet 514 inches. It will be noted from the 
cuts that there are two four-wheeled bogies having their 
centers a trifle less than 40 feet apart. The wheels are 
54 inches in diameter on the track, while the bogie wheel base 
measures 6 feet 3 inches. Both on the inside and out- 
side wheels the journals are 51% inches by 8 inches. It 
has been stated that this English 40-ton well bogie car has 
been found of great value in handling loads which would be 
inconvenient on other forms of cars. FW.€2.P- 
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GERMAN EHIGHT-COUPLED FREIGHT ENGINH, 
WITH SMOKE CONSUMER. 


FRANK C, PERKINS. 


A. new type of freight locomotive has recently been con- 
structed at the Hanover-Linden Locomotive works in Ger- 
many by the Hanoverische-Maschinenbau-Actien-Gesellschaft 
and placed in operation on the Prussian State Railways. 
accompanying illustrations show its general features. 


The 


Fig. 1. German Hight-coupled Freight Engine with Smoke Consumer. 


The spacious cab of the compound freight engine will be 
noted as well as the arrangement of the boiler fittings and 
Simon’s central lubricator. This locomotive works on the 
two-cylinder compound principle, Dultz’s change valve being 
used for the starting mechanism. This valve allows of the 
shunting by hand of the cylinder from the twin on to the 
compound mechanism, or vice versa as desired. The valve 
gear is constructed on the Allan system and the piston stroke 
measures 24.8 inches, the low-pressure cylinder being 29.5 
inches in diameter and the high-pressure cylinder 20.8 inches 
in diameter. 

An overhead lantern and ventilating flap are fixed on the 
ceiling, while a smoke reducing apparatus is attached to the 
firebox door on the Langer-Marcotty system. This device 
consists in the main of two hollow stays with nozzle heads 
right and left above the stoke hole. When the smoke- 
reducing apparatus is in operation, jets of steam are blown 
across the fire, through the two nozzles above mentioned, and 
extend over the fire in the form of a veil. A mixture of fire 
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Fig. 2. Inside of Cab, German Eight-coupled Freight Engine. 


gases with the air in the upper part of the firebox is thus 
produced and prevents the former from rising to the tube 
plates of the combustion chamber. In this way the complete 
combustion of both fuel and smoke is assured. 

This compound engine has eight driving wheels 4414 inches 
in diameter, and a total wheel base of 14 feet 914 inches. The 
boiler supplies steam at a pressure of 175 pounds and has a 
total heating surface of 1,640 square feet, with a grate area 
of 2414 square feet. The engine without the tender and 
without fuel and water weighs 46.87 tons, and when ready 
for operation has an adhesive weight of 52.6 tons. The tender 
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when in working order weighs 32.1 tons and when empty 15.1 
tons. It is provided with water tanks having a capacity of 
423.6 cubic feet, and has coal bunkers capable of holding 5 


tons of fuel. 
* * * 


ELECTRICAL NIGHT OF THE NEW YORE 
RAILROAD CLUB. 


The March 15 meeting of the New York Railroad Club held 
in the New Engineering Societies Building, New York, was 
the electrical meeting, ten-minute papers being contributed 
by various members celebrated for their achievement in elec- 
trical railway work. Two of the papers, those of Messrs. Wil- 
gus and Sprague were defensive of the electric locomotive 
equipment built for the New York Central suburban service. 
The defense was in regard to the terrible wreck in which 
twenty-four people were killed near Woodlawn, N. Y., on 
February 16. Mr. Sprague contended that the low center of 
gravity—44 inches above the rails—was amply high for any 
practical requirements, and that the extensive tests to which 
the trial electric locomotive had been subjected should have 
developed any serious mechanical defects. He and Mr. Wilgus 
both said that in no engineering work had the apparatus been 
subjected to such severe preliminary trials as these electric 
locomotives. 
construction or third rail could have been in any way respon- 
sible for the wreck. 

Referring to the steam locomotive and the lessons learned 
in its development, Mr. Samuel Vauclain, superintendent of 
the Baldwin Locomotive Works, spoke in a sarcastically good- 
humored way and rather ridiculed the methods of the elec- 
trical experts in developing electric locomotives. He inti- 
mated that they had been very slow to accept the lessons 
learned in steam locomotive practice, and that until they did 
accept those lessons they were bound to see a great deal of 
trouble and hardship. In the electric locomotive of the New 
York Central type each driver represents from 12,000 to 13,000 
pounds of dead weight which is not spring supported. In 
Mr. Vauclain’s opinion any electric locomotive built on this 
plan is bound to cause serious difficulties. He spoke in favor 
of the Simplon tunnel type of electric locomotive in which the 
motors are mounted high above the drivers and connected 
thereto by a system of connecting-rods. In this manner more 
room is made available for the motor equipment, and the cen- 
ter of gravity is elevated, thereby making the locomotives 
easier riding and less destructive to the track, especially 
on curves. This lesson of elevating the center of gravity so 
as to reduce the lateral effect of locomotives on curves was 
learned incidentally with the development of the Wooten type. 
The efforts of early locomotive designers had been almost con- 
stantly to keep the center of gravity as low as possible, the 
designers thinking thereby to diminish the danger of a loco- 
motive overturning on curves and bad track. When the first 
Wooten locomotives were built having the boiler hung over 
the wheels and greatly elevated, many practical locomotive 
men were seriously alarmed for the consequence. They antici- 
pated that a locomotive with such a high center of gravity 
would roll over on the first sharp curve it struck when run- 
ning at high speed, but contrary to these delusions it was 
found that not only did the engines round the curves easier, 
but the lateral effect on the curves was less than with loco- 
motives having a low center of gravity. The reason for this 
was easy to see when it had once been demonstrated. The 
side thrust of the locomotive with a high center of gravity 
and its weight are resolved into a component at a greater 
angle to the track than with a low center of gravity thus 
throwing more vertical stress on the rail and tending to hold 
it more securely to the ties. 

+ * * 

An 8,000 I. H. P. rolling mill engine was recently installed 
in the Edgar Thompson Works, Pittsburg, Pa., within ten 
days after shutting down the mill. During this time the old 
engine had to be torn out. The work was pushed forward 
without stopping, using three shifts of men. After the com- 
pletion of the actual work of installation, the new engine 
was doing full work rolling steel rails within thirty minutes 
after steam was first let into the cylinders. 


Hence, they denied in toto that the mechanical | 
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AUTOMOBILE ENGINE BUILDING IN A STEAM 
ENGINE PLANT. 


The business of the Providence Engineering Works, of 
Providence, R. I., is ordinarily that of building heavy mill 
and power plant engines. During a temporary lull in this 
line, two years ago or thereabouts, the management of the 
firm decided to take on some contract work. Arrangements 
were accordingly made with the Maxwell-Briscoe Motor Co to 
manufacture about two thousand double-opposed-cylinder auto- 
mobile gas engines, with the accompanying speed change 
mechanism, differential gearing, and other related parts. 

A period of careful planning and hard work followed the 
signing of this automobile engine contract. New machinery 
had to be purchased at a time when it was almost impossible 
to get machinery of the kind required. New workmen, skilled 
in special operations, had to be hired at a time when good 
workmen were being bid for in a very lively fashion. Diffi- 
culties of this sort, however, were overcome with a little time 
and patience. Meanwhile the superintendent, shop foreman, 
and an expert tool designer, set themselves to the task of care- 
fully going over the detail drawings of the engine they were 


Fig. 1. Reversible Revolving Fixture for Boring Crank and Transmission Cases. 


to manufacture, taking up each part in turn and deciding 
on the order of operations for each, and the tools that were 
to be used on it. After due conference on the matter an 
operation sheet was written up for each piece, giving in the 
first column the number and name of each operation perform- 
ed, no matter how simple; in the second column the holding 
tools required for that operation, such as jigs, fixtures, clamps, 
ete.; in the third column the cutting tools used in the ma- 
chine; and in the fourth column the testing gages and de- 
vices used by the inspector. 

In cases of this kind there is a great temptation to com- 
mence work before such elaborate preparations as those just 
outlined have been completed. With the customer anxious 
for finished work at the earliest possible moment, and with 
what appears to be a heavy.non-productive preparatory ex- 
pense staring the management in the face, it takes some cour- 
age to refrain from trying to start production with the usual 
haphazard ways of working. It must be admitted that this 
temptation was yielded to in a slight degree. In the matter 
of test tools, for instance, the pressure on the drafting room 
and toolmaking force was such that production had com- 
menced before the measuring devices were completed, so 
that the inspeciors were left in many cases to somewhat 
clumsy, though accurate methods of passing on work per- 
formed. In general, however, it may be stated that the ideal 
of thorough preparation was conscientiously held to. 

Simultaneously with this work of determining the manu- 
facturing methods, there was developed a system of cost keep- 
ing simple enough to be practicable, and yet complete enough 
to inform the management at any time as to the exact cost of 
each part and the comparative cost of the same part in differ- 
ent lots. The system also kept account of all the stock and 
castings used, leaving no chance for spoiled work to escape 
attention, and always assuring the full complement of parts 
when a lot was to be assembled. A great factor in making 
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this last item possible was the thorough inspection planned 
for, which required that every individual part be tested 
after each operation, or group of related operations. With 
this precaution, the expenditure of costly work on already 
spoiled pieces is avoided, and provisions can be made for re- 
placing spoiled work before it reaches the assembling room, 
where a shortage will often cause a very costly delay. 

It. was impossible, in the comparatively short time the 
writer was able to spend at the plant, to see all the interest- 
ing methods of manufacture involved, and it is still more 
impossible to describe them in the limited space at his 
disposal in this journal. The best that can be done, perhaps, 
is to describe a few of the operations which particularly at- 
tracted the writer’s notice, and let the reader judge therefrom 
as to the nature of the rest of the work. 

The engine called for in the contract is of the double op- 
posed cylinder type, with a crank case and transmission gear 
case in one piece. The cam shaft is driven from the crank- 
shaft by spur gearing, and is journaled in a frame which also 
carries the tappet rods and their springs, by which the valves 
are operated. The arrangement of the mechanism is such 
that a single inlet cam and a single exhaust cam serve to con- 
trol the valve movements of both cylinders. The frame con- 
taining the mechanism is bolted: to the top of the crank case, 
and may be quickly removed entire, thus affording access to 
the crank chamber. The speed changing mechanism is of the 
epicyclic type, giving two forward speeds and one reverse. The 
clutch is of the multiple disk design, running in oil. All this 
mechanism forms a complete power unit; the complete struc- 
ture is supported on a three-point bearing, the cylinders be- 
ing supported at their heads by the side bars, while the rear 
end of the transmission case rests on a cross brace of the 
frame. This design assures permanency of alignment as well 
as simplicity of construction. 

The gear and crank casing, which is of aluminum, first 
undergoes a milling operation for the cover and for the bolting 
on of the plate by which the speed changing levers are held. 


Fig. 2. Work being Swung End for End in Boring Fixture. 


This operation leaves a square finished corner whose sides 
are used as gaging surfaces for subsequent operations. The 
crankshaft is journaled in a bearing cast integral with the 
case near its center, the outer ends being supported in bear- 
ings in two heads which are clamped to seats finished for 
them. The boring and facing of the boss for the central bear- 
ing and of the seats for the heads or covers at either end, is 
accomplished in an ingenious fixture attached to the faceplate 
of a heavy Bullard turret lathe. This fixture is shown in 
Figs. 1 and 2. The work is held by its finished surfaces 
with hook bolts and is lined up by suitable setscrews. 
Straps C C are swung over the top of the case, and the set- 
screws which they carry are brought lightly down on top of 
the work. The outer end of the fixture is carried in the 
steady rest M, which is clamped to the bed of the lathe. The 
following operations then are performed. First, at the cylin- 
der end a single pointed boring tool is run through the boss 
for the central bearing. The hub is then faced and the hole 
chamfered to form a true starting surface for the 4-lipped 
drill which is located in the next station of the turret. The 
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third and fourth operations are the roughing and finishing 
cuts for boring, facing and grooving the flange at the cylinder 
end. The blades for this are set in heavy cast-iron holders, 
one of which is in position for action in Fig. 1. 

The cylinder end having been finished, the unique feature 
of the fixture comes into play. The locating pin Ais with- 
drawn and the whole transmission case casting, with the fix- 
ture in which it is held, is revolved about a vertical axis 
passing through pivots B, until the transmission end is 
brought to the front to be worked on. This change of ends 
is shown half completed in Fig. 2. The other end of the 
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Fig. 3. A Multiple Spindle Drilling Head arranged for Two Lag-outs. 


hub is now faced, and the flange at the transmission end is 
finished with the same tools used for the crank end. 

The steady rest, as shown, is provided with a sight feed 
lubricator. Some little difficulty was experienced at first 
with the bearing at this point; the final and successful form 
of bearing was cast-iron running on babbitt, with overhanging 
lips provided on the journal on each side of the bearing, to 
prevent intrusion of chips and grit. Fastened to the ways in 
front of the fixture will be seen a series of stops inserted in 
a revolving nolder D. These are used for determining the 
length of cut for the various operations. 

One of the succeeding operations on this part is shown in 
Fig. 3. A multiple spindle drilling attachment is there 
shown, attached to a Prentice drill press. This attachment 
was built by the Langelier Mfg. Co., of Providence, R. I.; it 
is of interesting construction though in no sense new. We 
may at a later date show, something of its details. The in- 
teresting feature of this particular multiple spindle drilling 
attachment is the fact that it was built for two operations. 
As shown, it is set up for drilling the bolt holes for the cover 
plate. There are, however, it will be noted, two inner rows 
of spindles which are not being used. These are employed 
for a later operation, the drilling of the bolt holes for the 
slide cover shown near the top of the front side of the cast- 
ing; the bushing plate for this is lying on the drill press table 
in the foreground of Fig. 3. One attachment at a moderately 
increased cost thus serves for two operations. In a similar 
way the two end flanges and the cylinder clamping surfaces 
are drilled with a second attachment, having for this pur- 
pose two rows of holes, only one of which is used at a time. 
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The fixture and tools shown in Fig..4 were first passed by 
the writer without particular notice, although their purpose 
had been fully explained to him. After a night’s meditation 
on the subject, however, the ingenuity of the idea involved in 
this fixture grew upon him to such an extent that he returned 
the next day for the photograph from which the cut was made. 
The operation being performed on this drill press comes next 
after the snagging. It has as its object the finishing of cer- 
tain locating surfaces to be used in boring the cylinder. 
These surfaces must so locate the cylinder in the boring op- 
eration that the comparatively thin wall left will be of uni- 
form thickness throughout the circumference at both top and 
bottom ends of the cylinders, and so, also, that the facing of 
the cylinder flange where it is attached to the crank case, will 
be such a distance from the rough rear cylinder end, that there 
will be the same compression space in each cylinder. The 
rough casting shown on the drill press bed at the left of 
Fig. 4 has set within it a templet whose lower end rests on 
the.rough bottom of the cylinder. On the chalked outer edge 
of the hexagonal flange by which the casting is bolted to the 
casing, is scribed a line which coincides in its vertical location 
with the under edge of the overhanging lip of the templet. 
After this edge has been scribed, the casting is reversed and 
placed in the fixture under the drill spindle, as shown. This 
fixture consists of a base with an adjustable bottom plate and — 
a series of brackets around the outside. The vertically ad- — 
justable seat on which the casting rests is moved up or down 
by a nut beneath the base of the fixture until the tapered 
point of a locating pin coincides with the line which was 
scratched on the casting from the templet, as previously de- 


Fig. 4. Laying Out Templet and Spotting Fixture for Cylinders. 


scribed. There are also a series of locating pins F, eight in 
all, mounted at the top and bottom of the casting in brackets 
cast integrally with the bed. These pins may be clamped in 
position by the winged head screws shown. They all carry 
similar locating marks, which should line up with correspond- 
ing marks in recesses cut in the hubs which carry them, if 
the casting is central in the fixture and is of normal size. 

In locating a cylinder then, it is first adjusted vertically 
until the line scribed by the templet comes opposite the 
point of the gage pin; then it is centered at the bottom by 
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pushing in the various pins F until the marks on them line 
‘up with those on the jig (or until they are all equally out 
of alignment), when they are clamped by the thumb screws. 
This operation is repeated with the upper locating pins F, 
and the supplementary clamping screws L, on the intermedi- 
ate brackets, are then brought down on the work to hold it 
more firmly. The hinged cover shown is next swung over, 
and a hole is drilled through into the top of the cylinder. 
The boss in which this hole is located is then faced by the 
counterbore J shown on the table below. This counterbore 
has a stop collar clamped to it to determine the depth of cut. 
The hole is intended primarily for the suspension bolt by 
which the cylinder is fastened to the frame, but its imme- 
diate use is, by its location, to fix the upper end of the cylin- 
der in the subsequent boring operations; and by the depth 
of the counterboring of its hub, to determine the depth of 
the clearance space. At G, in the base of the front bracket, 
and in one of the intermediate brackets to the rear of the 
machine, are holes for guiding the hollow mill held in the 
bit-brace K, shown in the drawing. This hollow mill carries 
a stop which comes up against the face of the boss through 
which it passes, and limits the depth of the cut which may 
be made with it; the tool is, of course, worked by hand. 
It spots flats on two of the six corners of the hexagonal flange 
of the cylinder. These spotted off corners are used in lining 
up the outer end of the cylinder in the boring operation, which 
is thus assured of being properly done so far as the outer end 
is concerned. This device is, in fact, a laying out fixture 
rather than simply a drilling jig for the simple operation 


Fig. 5. Novel Machine for Grinding in Valves. 


performed. Upon the location determined by it depends all 
the subsequent work done on the cylinder. 

In Fig. 5 is shown a little device for grinding in the valves. 
This arrangement looks like a 3-spindle gang drill when at 
rest, and if the observer has once come to the conclusion that 
this is the case, the action of the rig when the shipper rod is 
thrown over is surprising—almost ridiculous even. Instead of 
whirling straight ahead as well-educated drill spindles 
should, those of this machine run in one direction for a few 
turns, then turn around and hurry backwards again, and so 

on. This reciprocating rotary motion is, of course, just what 
is required for grinding the valves to their seats. Hach 
spindle carries a screwdriver-like implement at its lower end 
which engages a slot in the top of the valve stem. The belts 
which rotate the spindle back and forth are carried over the 
large pulleys at the rear, which are in turn given a recipro- 
cating rotary movement by the driving pulley and connecting 
rod shown. But three of the six machines used on this bench 
appear in the cut. The man who formerly spent weary hours 
at the bench grinding in these valves with a bit-brace, is said 
to have become really cheerful under the new dispensation, 
where he has only to put the parts under the machine, put in 
a little oil and emery, and watch it do the work. 
Considerable ingenuity is shown in the making of the pis- 
tons and piston rings. The pistons are finished on a Grid- 
ley turret lathe and are chucked by their rough inside sur- 


faces in such a way as to bring the thickness of metal 
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about the same all around the circumference. The chuck 
for this purpose is shown in Fig. 6. The piston is gripped 
by six pins which expand outwardly, three at the front and 
three at the rear. The bosses for the connecting rod pin 
interfere with placing these pins 120 degrees apart, but they 
are spaced as nearly that way as possible. It was not de- 
sired to have separate movements required for tightening the 
work at the front and back, so a floating device is used for 
clamping the work which, with but one movement, assures 
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Fig. 6. Floating Grip Chuck for Piston. 


the simultaneous outward movement of the six pins and 
gives an equal distribution of clamping effect between the 
front and rear groups. As will be seen in Fig. 6, the pins 
are moved outward by the tapered nuts D and #H, threaded one 
right hand and: the other left hand, on the closing rod B, 
which passes through the center of the spindle and ends in the 
cross handle C at. the rear. Flat springs H normally keep 
the pins pressed down on these wedges. Suppose a piston is 
placed on the nose of the fixture. When the clamp rod is 
turned, the outer row of pins, G, may possibly open first. 
These will continue in their outward movement until they 
strike the rough interior of the piston, which is thereby 
centered at the front end. When the outward movement of 
these pins is thus arrested, the continued rotation of the 
clamping screw threads it into the outer tapered nut and 
thus brings the inner tapered nut toward the right, moving 
outward the three pins T of the second row. These in turn 
advance until they strike and center the rough interior of 
the piston at that end. The final forcible tightening of the 
six pins takes place simultaneously, the clamp rod and tapered 
nuts shifting longitudinally until the pressure is evenly dis- 
tributed. 

An equally interesting device is used on a special Gridley 
automatic turret lathe for making the eccentric piston rings. 
These are made in gangs of eight from a single casting, held in 
the chuck of the machine. The inside is bored true, and the 
outside is simultaneously turned eccentric by a tool mounted 
on a cross slide, which is moved in and out by a cam rotating 
in unison with the spindle. A bank of cutting-off tools then 
comes up, in which each succeeding blade is set a little be- 
hind the one that went before it. Thus, when the first ring 
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Fig. 7. A Neat Method of Grinding the Outside Diameter of Piston Rings. 


has been cut off, the second ring is nearly severed, the third 
ring is well along, the fourth has been started, etc. The rings 
drop off in rapid succession one after the other, without wait- 
ing for the entire completion of the preceding cut. 

In grinding the outside diameter of the piston rings, always 
a somewhat questionable operation, a method is followed which 
the writer does not remember ever to have seen used or de- 
scribed elsewhere, although it may not be new to some of 
our readers. The piston rings, which have by this time been 
split, and ground on a Heald grinder to accurate thick- 
ness, are now sprung one by one into the shell K of the fix- 


424 


ture shown in Fig. 7. This fixture is larger in diameter than 
the piston by the amount which is to be removed from the 
rings in the final grinding operation, so that these pieces are 
sprung by the same amount which they will be when in place 
and at work. When the shell has been filled, the arbor N 
and the rear flange M are inserted from the back, and the 
outer flange L is inserted from the front. The rings are then 
tightly clamped between these two flanges by a nut at the 
threaded end. The whole is then pushed out of the shell and 
taken to the grinding machine, where it is finished to the 
exact diameter of the cylinder bore. It is claimed that this 
arrangement gives rings which fit as well as could possibly 
be desired in the carefully-ground cylinders in which they are 


used. 
Many other evidences of careful planning besides those 


Fig. 8. A Corner of the Testing Room. 


mentioned were noticed by the visitor. In the assembling de- 
partment, for instance, special stands are provided in which 
the engines are put together. 
ous positions to suit the part of the engine being worked on. 
Here the work of putting together a lot is done on the rota- 
tion plan; a workman in carefully prearranged order first 
attaches one part to each of the machines in the lot, then a 
second part, then a third—and so on. Certain men thus be- 
come skilled in the putting together of certain portions of 
machines, while the work progresses more rapidly than would 
be the case if the workmen stuck to one engine until he had 
it finished. Fig. 8 is taken in the testing room. It is difficult 
to get a good picture here owing to the dark location of the 
room and the amount of smoke present in the air. A row of 
four engines are here under test, the fourth one being just out 
of sight in the right foreground. There are four similar rows, 
giving room for 16 machines in all at one time. The building 
itself is of steel and corrugated iron. Special testing stands 
were designed for holding the engines. Neat arrangements 
for piping for gasoline, cooling water, and exhaust are pro- 
vided, as well as for the ignition wiring and lubrication. 
Hoists are arranged for setting and removing the engines. 
All the machines are run here several hours before being 
finally passed, and the room is a very busy place when there 
are 16 engines running at from 1,500 to 2,000 revolutions per 
minute. : 

Perhaps what is said here in regard to the work at the 
Providence Engineering Works will still further emphasize 
the idea expressed in an editorial] in the last issue of the Engi- 
neering Edition; namely, that sometimes it pays to give a 
great deal of thought and time and money to the matter of 
deciding just what you want to do before you commence doing 
it, even when the pressure for “showing results immediately” 
is very strong. Of course, with all this planning, some 
changes were found advisable in the method of manufacturing; 
besides the proportion of time spent in supervision and other 
“non-productive” labor may seem large; but the visitor cannot, 
nevertheless, escape the conclusion that the manager and men 
of this firm have done wonders in striking boldly out in a new 
line of work with only limited time at their dis posal. 
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THE DISCIPLINE OF DEMOSTHENES McGINNIS. 


THE HIRED MAN. 


Demosthenes McGinnis was principal owner, and manager 
of the machine shop in Helvertown. The shop was on the 
bank of “the river” which was about 6 inches deep in some 
places, and less in all other places, which fact did not prevent 
Demosthenes from printing on his letter heads and catalogues 
a cut of the “Works” and the river with a palatial steamboat, 
the “City of Helvertown,” sailing majestically down it. 

Julius Cesar McGinnis, the son, was a ’prentice boy in the 
“Works”; so was I, and so was Shadegg Slate and lots of oth- 
ers not necessary to mention. All the kids around the place 
had nicknames. Julius Cesar’s was ‘“‘Slobby”’; Shadegg was 
known as “Rye-Balls, High-Balls, Ricky-Stick Slate,’ when 
there was plenty of time, and simply as “Ricky” when time 
was valuable; mine was “Big-Head-Mulligan,’ which I men- 
tion only to show that the names usually went by contraries, 
as everybody knows I am extremely modest. 

It is hardly necessary to explain that Demosthenes himself 
was known as “The Old Man.” j 

Ricky’s peculiarity was that he always had to make more 
than one piece of everything; that is, he always spoiled the 
first piece and usually the second and third; thus, one day 
the kids collected fowr small pieces that Ricky had spoiled 
while trying to make one, and put them in his dinner pail 
just before quitting 


time. Nobody ever 
knew just when 
and where Ricky 


discovered the con- 
tents of -his pail, 
but they observed 
the next day, when 
he spoiled three 
larger pieces, that 
instead of putting 
them under the 
bench where the 
kids could get at 
them, he chucked 
them out of the 
window into the 
river, but on ac- 
count of the pecu- 
liarity of the river 
first mentioned the 
spoiled pieces were 
plainly visible, and 
the next day the ° 
foreman brought a 
pair of rubber boots. 

The reader will gather from the above that Ricky’s mind 
was likely to be on something else than “learning the trade” 
most of the time, and of course the something else was usually 
playing tricks on the other ’prentice boys (and journeymen 
too, for that matter). So one day he looked out of the win- 
dow, presumably to see if the steamboat had got by yet, and 
discovered “‘Slobby’” McGinnis fishing out of the window be- 
low, although there was as much chance of Ricky finding the 
steamboat, as of Slobby finding a fish in that river; and it 
didn’t take Ricky very long to find a bucket of dirty water, 
and pour it down on Slobby’s head. 

Slobby made a bee-line for the office and told his father 
what had happened to him, and the old man came out, located 
the window, went upstairs, and over beside Ricky, who, when 
he saw the old man, considered that his last hour was come, 
on account of this and all his former shortcomings. 

“Are you the boy that threw the water on Julius?” 

“Y-y-yessir,’ stammered Ricky, knowing denial to be useless. 

The old man reached down into his pocket, pulled out a 
coin, and laid it down on Ricky’s lathe and said: ‘‘Here’s a 
half dollar for throwing another bucketful of water on him 
next time you catch him fishing out of the window.” 

Which goes to show, in my opinion, that the old man had 
more horse sense than some of his enemies gave him credit 
for. 


= 
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HURD & HAGGIN MARINE AND RAILWAY 
ENGINE. 


A new marine and railway gas engine was exhibited at the 
Motor Boat Show (held in Madison mauare Garden the last 
of February) which attracted much attention on esd of 
its novelty of construction and ingenious features of design. 
The new engine was designed by Mr. Leon le Pontois, in col- 
Jaboration with Mr. B. Hurd, and is built by the Hurd & 
Haggin Engine Co., 316 Hudson Street, New York. 

The engine, shown in the accompanying halftone and three 
line drawings is of the vertical six-cylinder type (38 HP. at 
750 R.P.M.) and is designed for both marine and railway 


~ service, the designers having in mind, so far as railway service 


is concerned, the development of the railway motor car which 
promises to be an important factor in future eye Tallway 
passenger service. The impression made by the engine is that 
an extraordinary amount of care and paces bas been de- 
voted to its design. The compactness, convenience, accessi- 


bility and ingenuity of the design are noticeable Le every cae 
In an analysis of the problem of a gasoline engine design 0 
the four-cycle type the engineers have considered that there 
are five fundamental constituent elements that should be aie 
vided for, these being the mechanical construction of the cylin- 
der including the form of the combustion oor the loca- 
tion of the valves’ with relation to the combustion chamber 
and their mode of operation; the means devised for producing 
the combustible mixture, and for delivering it uniformly to 
the cylinders; the means provided for causing the ge 
of the explosive mixture at the proper time; the water circula- 
tion; and the lubricating system. 


Mechanical Construction. 
The valves, piston and piston ring, connecting-rod, Deepes 
and main bearings of the crankshaft, which are the working 


- parts that need most attention, are made readily accessible. 


The valves, for example, are located in the top of the com- 
bustion chamber at an angle of about 45 degrees which per- 
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Fig. 1, Hurd & Haggin Marine and Railway Engine. 
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mits of a hemispherical shape to the combustion’ Chamber and 
gives a minimum of radiating surface for a maximum volume 
of gases. The valve, the valve seat and BPHIne, are self-con- 
tained in a cage which is removed from the cylinder Heseany 
unscrewing a locking ring and removing the corresponding 
rocker arm operating the valve. The removal of the valve cage 
permits full inspection of the inner walls of the cylinder and 
combustion chamber. Should there be any carbon deposit re: 
sulting from improper lubrication it may be easily pened 
inasmuch as the inner walls of the cylinder and combustion 
chamber are machined all over. The inlet and exhaust valves, 
with their cages, are made interchangeable. The valves are 
mechanically operated by means of rocker arias peculaved by 
cams mounted on a camshaft. This camshaft is located on 
top of the cylinders and is entirely enclosed and runs in a 
bath of oil. It is operated by a bevel gear drive from the 
crankshaft through a vertical shaft located on the front end 
of the engine. This vertical shaft also serves for the Heats 
ing apparatus which will be described hereafter. Both pairs 
of bevel gears are en- 
closed and run in oil, 
thus protecting them 
from grit and excessive 
wear. 

Not the least of the 
novel features of design 
is the support for the 
crankshaft bearing. The 
struts or columns sup- 
porting the cylinders are 
bored interchangeably 
and in the openings are 
seated the bearing brack- 
ets. This feature not only 
provides an ideal means 
for lining and setting the 
bearings dead true, but 
makes the removal of any 
piston, crankshaft bear- 
ing or the crankshaft it- 
self a comparatively sim- 
ple and easy matter. To 
remove a piston it is only 
necessary to detach the 
crankshaft oil guard, re- 
move the connecting-roqd 
cap, raise the connecting- 
rod off the crankpin and 
then withdraw the con- 
necting-rod and piston 
from the cylinder and out 
between the struts. Thus 
the piston and its rings 
may be examined readily. 
The reverse operations 
of restoring the piston 
to its cylinder are equally 
as easily effected. The 
bushings, lined with Fahrig metal, for the crankpin and for 
the main bearings are also readily removed, and as they are 
interchangeable, worn bushings may readily be replaced when 
necessary. By removing all the pistons and Ae Coe 
rods in the manner just described and by removing the main 
bearing caps the crankshaft may be withdrawn through iis 
circular holes in the columns without Sune the remain- 
der of the engine. This construction is not found in any other 
engine. 


MACUNERY, Me 


Fuel Production and Distribution. 


The carbureter produces a mixture having a cou com- 
position under all conditions of throttling. This is effected 
positively without resorting to the use of auxiliary automatic 
air valves, by a simple mechanism in fybich the relative 
effective areas of the throttle valve and aly et opening are 
kept constant. The combustible uae is distributed to the 
cylinders by means of diverging nozzles in the et ha so oa 
signed that the composition of the mixture entering each cylin- 
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der is homogeneous regardless of the distance of the cylinder 
from the source of fuel supply. This construction does away 
with ungainly shaped manifold pipes ordinarily employed on 
multiple cylinder gas engines. 


Ignition. 


Ignition is produced by means of a high tension alternating 
current generator and a step-up transformer. The primary 
current is generated in a positively driven alternator, the 
rotor of which is mounted on the vertical bevel gear shaft. 
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always have the necessary priming. The stream of water 
issuing from the pump is directed to each cylinder jacket by 
a manifold. The size of the inlet openings leading from the 
water manifold to the respective cylinders has been experi- 
mentally determined so as to insure an even distribution of 
water among the cylinders. The cooling water enters the 
bottom of the water jacket on the exhaust side of the cylinder 
and leaves it on the same side above the exhaust valve at 
the top of the cylinder. This circulatory scheme insures 
proper cooling of the exhaust valve seat. The cooling of the 
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Fig. 2. Side Elevation Hurd & Haggin Six-cylinder Engine, showing the Inlet Manifold, 
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Fig. 3. Side Elevation of Hurd & Haggin Six-cylinder Engine, showing the Exhaust Manifold and Section of Cylinders. 


This generator belongs to the inductor type, the rotating ele- 
ment carrying no windings of any kind. The high tension 
current from the transformer is delivered to the spark plugs 
of the cylinder by means of a high tension distributor mounted 
at the top of the bevel gear shaft. 


Water Cooling. 

An important feature of the design is the adequate means 
provided for uniformly cooling the cylinder walls and valve 
chambers. The cooling water is circulated by means of a 
centrifugal screw pump mounted directly on the lower end of 
the vertical bevel:gear shaft, below the water level, so as to 


inlet valve seat and of the Inlet side of thé cylinder is effected 
by thermo-syphonic action. The water issuing from the upper 
part of the cylinder jacket, enters the water jacket of the 
exhaust manifold, circulates around it, and leaves it on the 
opposite side by an opening at the highest point of the ex- 
haust manifold. This location permits any steam that may 
be generated, to escape with the water. 


Lubrication. 
A mechanically-operated multiple forced-feed lubricator is 
directly driven by the camshaft. Each crankshaft main bear- 
ing is connected to the lubricator by a feed pipe, and the ex- 
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cess oil fed to each bearing works into a grooved oil-ring from 
which it is guided by centrifugal force into the crankpin bear- 
ing. Each cylinder is also connected to the lubricator by an 
individual feed pipe; the excess oil fed to the cylinder enters 
the hollow wrist-pin, finding its way to the crankpin bearing 
through a hole in the connecting-rod. The oil drippings 
from the bearings are collected in the crankshaft oil 
guards and are directed by suitable piping to a cistern where 
the oil is filtered and piped back to the lubricator to be used 
over again. 

These engines are to be built in three cylinder sizes, viz., 
4% x 514 inches; 6% x7 inches; 93% x 8% inches, in four-cylin- 
der and six-cylinder units. The rating of the engines is de- 
termined by the piston speed in feet per minute, 750 feet per 
minute being taken as the standard speed. At this speed the 
power of the 6-cylinder engine ‘illustrated, is 38 H. P.; for 
6%4 x 7 inches cylinders 77 H.P.; and for 9% x 8% cylinder 160 
H.P. One of the features of design of obvious common sense, 
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ent from those connected in the manner followed by the 
wireless telegraph erectors. In the case where the wires are 
turned outward there is a continual tendency to slip the 
ends of the wire backward, as a heavy load is imposed, and 
there may be a slow. creep, eventually causing failure. Where 
the wires are turned inward there is no tendency for the bent 
wires to creep, and the enlarged end of the cable wedges 
tightly in the socket. Although the Hngineer gives so much 
space to the failure, showing numbers of photographs of the 
failed ends, not a word is said of the fundamental cause of the 


failure. 
* * * 


THE DIRECTION OF SHOP OPERATIONS. 


A correspondent writes: “Much of a foreman’s time is 
taken up in answering foolish and thoughtless questions’— 
and it is true. The writer then follows with a scolding and 
asks why, instead of chasing up the foreman and consuming 
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Fig. 4. End Elevations and Section of Hurd & Haggin Six-cylinder Engine 


but which unfortunately has not been followed in many de- 
signs of marine engines, is that the flywheel is placed between 
the engine and the load where it belongs, thus relieving the 
crankshaft of unnecessary stresses. 
* * * 
FAILURE OF WIRE ROPE CONNECTIONS. 

The failure of the antenna of the National Signalling Co.’s 
station at Machihanish, New Brunswick, furnished material 
for three pages of the January 25, 1907, issue of Hngineering 
(London), and so far as is apparent from the description and 
cuts the failure was due to following a practice in connecting 
wire rope that was discarded years ago in this country by 
reputable elevator constructors and others as being unrelia- 
ble and dangerous. The antenna that failed was 400 feet 
high and essentially consisted of a-steel pipe tower supported 
by guy ropes attached to the tower at four points in its 
height and diverging in four directions. The failure was 
caused by the guy ropes pulling out of their sockets. They 
were connected in the manner just mentioned as being obso- 
lete and dangerous, that is, by feazing the end of the cable 
and turning the wire ends outwardly backward on themselves 
and drawing the feazed end down into the socket, which was 
then filled with melted zinc. The safe method for connecting 
wire rope to a socket is quite different. The ends of the 
wires are untwisted and opened outward and are then turned 
inwardly backward upon themselves so that the ends of the 
wires are grouped together in the center, the socket being 
filled with melted zinc or lead as above. The action of a wire 
rope and socket connected in this manner is radically differ- 


his time by asking some simple or foolish question, they 
do not use their own “thinkers” and figure out the reason 
why. It is common in some shops for a man to rush off to a 
foreman the moment he finds the least something that he does 
not understand. Meanwhile his machine is standing idle, and 
he loses time in questioning the foreman to get the required 
information. 

No doubt there is a great deal of this foolishness going on, 
but instead of blaming the’ workmen alone, may it not 
be that the foreman is in a large measure responsible for this 
condition of affairs? Some foremen are so afraid that their 
prestige will suffer if the men are allowed to exercise initia- 
tive and largely go ahead on their own account that they will 
make a point of finding fault with work that is done with- 
out their approval; hence the men soon learn that they 
must get the foreman’s O.K. on any matter over which there 
might be a difference of opinion. The foreman wishes him- 
self to be felt indispensable and of so much importance that 
nothing can be done without his direct supervision. In this 
he makes a bad mistake. He not only loads upon himself 
an unnecessary burden of responsibility, but weakens his 
effectiveness as a foreman and tends to make his shop a 
poorly organized one. The well-organized shop, it has been 
aptly said, is that which the official head can leave to its 
own devices for a few days and still feel assured things will 
run along as smoothly as though he were present. The fore- 
man who is not able to plan ahead and give some workmen di- 
rections so that they may be left largely alone for a day or so 
is wearing himself out in a. thankless service. 
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REPAIRING A 17-FOOT FLYWHEEL ARM. 


WALTER BIXBY. 


While moving one of the halves of a 17-foot flywheel, an 
arm was cracked at A (see cut). A consulting engineer sug- 
gested that the best method to repair the break would be to 
braze the parts together. This plan was tried and proved 
successful, with the exception, that the rim was distorted 
about % inch, as shown by dot and dash line. In trying to 
remedy this latter defect, the arm was cracked at BB. 

The break was finally repaired in this manner: Two wrought 
iron rods were made 24% inches diameter, as shown at D, and 
two pairs of semi-rings shown at ©. First, the rings C were 
heated and placed in position and the pins H driven in place, 
the pins being slightly larger than the space F. When the 
rings cooled off, they held the arm firmly in place. The pins 
G were then forced in position to help sustain the arm. The 
rods D were put in place and by means of the turnbuckles, 
the rim was drawn back to its right position. | 

We will now see if this manner of mending the arm is 


Strong enough to resist the forces acting on same. The arms 
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Repairing a 17-foot Flywheel Arm, 


have to resist in tension the centrifugal force, and the stresses 
at the hub due to the bending action considering each arm 
as a cantilever. ° 

The tensional strength of wrought iron is about three times 
that of cast iron of the same area. Assume that the areas of 
the arms are strong enough to resist the centrifugal forces. 
One half the area of the arm section, considering this an 


mw X 11% X 4g 
8 


ellipse, is equal to = 22.5 square inches (ap- 


proximately). 

If the sum of the areas of rods is 1/3 that of the arm, the 
rods resist tension with equal safety as the arm. 1/3 * 225= 
7.5. Hence the area of one rod ought to be about 3.75 square 
inches. We used rods 24% inches diameter; their area is 3.55 
square inches, which may be considered sufficient. 

In calculating the bending action let 

M, = bending moment for one arm, 

R =radius of hub = 13 inches, 

R,—radius of flywheel = 102 inches, 

Av ==nuMmber of armse=—e(, ; 

I =moment of inertia of arm section, 
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N =number of revolutions per minute = 70, 
H.P.= horsepower of engine = 400. 


33,000 x H.P. x 12 (R. — R) 
Then M, = pect 


Bir. Ra NX pet 
or with values inserted 
338,000 x 400 « 12 (102 — 18) 
M; = —— = 45,000 (approximately). 
27 xX 102 x 70x 7 
mw X (114)? x 44 
= —— = 385 (approximately). 
64 
If y equals one-half the width of the arm, then the working 
fiber stress 


M, xy ~~ 45,000 x 113 


ye 385 x 2 


There is also a shearing action on the bolts H, due to the 
centrifugal force. Assuming the working tensile strength of 
wrought iron 7,000 pounds per square inch, a rod 2% inches 
diameter will stand a load of 18,600 pounds. Assuming this 
load to be applied on bolts H in shearing, on one bolt there 
will be a load of 9,300 pounds. The working shearing strength 


= 700 (nearly) 


of wrought iron is 5,000 pounds per square inch, hence, a 1%- 


inch boit will stand 8,750 pounds, nearly the assumed load on 
one bolt. The factors of safety have been taken high in the 
above working stresses, because the flywheel is in a paper mill 
which runs day and night throughout the week. 

Another thing to be considered is the effect of the increased 
weight added to the flywheel acting as a counterweight. It 
was thought at first that it might affect the engine, but it 
came exactly opposite the crank pin. The flywheel has been 
running for three years, and up to the present there has 
been no trouble experienced or any signs whatever of its giv- 


ing out. 
* * * 


THREADING PIPE WITH COLD CHISELS. 


Some twenty-five years ago the piping went wrong at an 
important water station of one of the railroads entering Chi- 
cago. The superintendent of the water service, who is re- 
sponsible for the following account of the incident, got to- 
gether such men and tools as he could and hurried to the 
scene. Arriving at the station, he found the four-inch 
wrought-iron pipe broken squarely off, only two feet of water 
in the tank, and no means of getting a piece of pipe from 
any shop, cut to length and threaded, inside of twenty-four 
hours. Unwilling to interrupt the water supply and deter- 
mined not to acknowledge defeat until the last resource was 
tried, he cut a piece of pipe to length with cold-chisels, chalk- 
ed the unthreaded end, placing it in line, end to end with a 
threaded old piece of the same size pipe, and with a two- 
pointed tram, one point engaging the thread of the old pipe, 
the other scribing on the chalked end of the blank pipe, he 
followed the thread with one point, always keeping the tram 
parallel with the axis of the pipe. The path of the right- 
pitch thread was thus scribed by the tram point on the 
chalked surface of the blank end of pipe requiring thread. 
The spiral scribe mark made by the tram was nicked with 
chisels, deepened and made continuous, until at the end of an 


hour and a half a good thread was cut, the job put up with-. 


out a drop of leakage and without interruption of the water 
service.—Valve World. 

[This sounds well—but what became of the surplus metal 
that ordinarily is cut away by the pipe die? The ‘‘cold-chisel 
thread’? must have been of greater diameter than the pipe 
itself unless the pipe were filed away considerably before the 
thread was “chiseled.’—Ep1Tor. | 


* * * 


By their overalls ye shall know them. 

For the broken teeth of a tap there is no dentist. 

The broken-backed monkeywrench had a fool for a user. 

A round peg in a square hole—lard oil on the spindle. 

Choose your foreman as you would a hammer—weight ap- 
propriate to the job. 

The common sucker is born, but the shop kind is made by 
encouragement. 
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RECENT CHANGES IN MACHINE SHOP, WOR- 
CESTER POLYTECHNIC INSTITUTE. 


H, P. FAIRFIELD. 


The substitution of electric transmission for all departments 
of the Worcester Polytechnic Institute, upon the installation 
of the new service plant, gave opportunity for the rearrange- 
ment of the equipment in our machine shop, and it is possible 
that some of the readers may be interested in a few photo- 
graphs showing the present driving arrangement. 

Because of the first cost and necessity of making use of 
the original machines, no attempt has been made to install 
individual motors, group driving being used instead. When 
the use of individual motors was under consideration, the 
builders of machine tools consulted, and the users as well, 
were unanimous in condemning the use of individual motors 
under 2 H.P. 

In considering the group-drive plan, the character of the 
work done in our shops was taken into account, and as this is 
what may be termed “light machine tool work,” the groups 


Fig. 1. Speed Lathes Located directly beneath Lineshaft. 


have been made in number and size of machines, and the 
motor is therefore of relatively small power. Two sizes of 
groups obtain. The motors driving them, rated as 5 H.P. and 
10 H.P., are of the two-phase A. C. type, very compact and 
easily installed. The major part of the groups is driven by 
5-H.P. motors, and in most cases the present installation of 
these merely meant, first, a decision upon their location; sec- 
ond, the size of group to drive, and the cutting of former line- 
shafting into sections to suit. All groups as now arranged 
are really double groups, planned with sufficient vacant floor 
Space to permit additions of equipment. When any motor 
becomes overloaded by new acquisitions of machinery, a sec- 
ond motor will be installed, and two groups made of what was 
formerly one. In this manner, instead of growing new groups 
as the equipment is increased, there is an opportunity given 
to keep each group up to date by additions of new and strictly 
modern machinery. The vacant floor space necessary to carry 
out this idea is gained by a more compact and scientific 
arrangement of the former equipment. One instance of this 
util’zation of flcor space is shown in Fig. 1, where the speed 
lates are placed directly under the line shafting. An engine 
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Fig. 2. Engine Lathe beneath Lineshaft and driven by Short Belt 
from Countershaft. 
lathe is also arranged, by way of experiment, beneath the line 
shafting, as shown in Fig. 2, and the shortening of the vertical 
driving belt does not appear to lessen its pulling power appre- 
ciably. The motors being hung from the ceiling, as shown in 
Fig. 3, a good opportunity was given to place them so that a 


Fig. 3. General View of one Section showing Motor, System of Electric 
Lighting, Etc. 
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proper length of belt could be obtained, and also to have the 
lower side of the belt drive. The motor that drives group 
No. 5, which is a planer group, has an especially long belt to 
equalize shock due to reversal of the pulleys on the machines. 

The groups are divided into three sorts: lathe groups, mixed 
groups, and planer groups. The mixed group is the most com- 
mon, and consists in every case of several lathes, and beside 
this, one or more machines of an essentially different charac- 
ter. Group No. 2, for example, consists of six 14-inch engine 
lathes, two 9-inch speed lathes, small drill press, 15-inch 
shaper, universal milling machine, 24-inch planer, and a globe 
tool grinder. Group No. 5 consists of a 30-inch by 10-foot and 
a 36-inch by 14-foot planer. No. 2 and No. 5 thus represent 
the extremes in the present grouping scheme. The question 
of lighting the several machines was solved, as shown in the 
views, particularly Figs. 8 and 4, by putting the wires be- 
neath the floor, and thus avoiding the tangle of belts, wires, 
and overhead fixtures present in many shops. The conven- 
ience with which these lights may be handled is such that it 
is in general favor with those using the machines. An in- 
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Fig. 4. Engine Lathe with Electric Light Holder in Rear. 


crease in the speed of the line shafting from 150 R.P.M. to 
about 200 R.P.M. was also made to meet the demands at the 
machines due to the use of the high-speed steels. 

Enlarged photographs of machines, suitably framed to hang 
upon our shop walls, were solicited from about twenty-five 
representative firms, and in only one instance did we fail 
to receive a favorable reply. Many of these pictures have 
already been received and hung, Fig. 3 showing a small por- 
tion of the total number. The effect is pleasing and valuable, 
as it shows what is being done in- machinery designing. 

A demonstration room is also being slowly equipped with 
the latest time and cost-keeping devices, such as time clocks, 
time stamps, and methods of keeping track of stock. Beside 
this, many special tools are placed on exhibition. As this 
entire. equipment is to be in the nature of a loan or gift, it, 
like the pictures, must come by solicitation. 

Additions of new machine tools are being made from time 
to time and in every way possible the shop is to be kept up 
to date. The students are thus able to know something of the 
conditions under which the manufacturing manager exists, 
although no attempt is made to make the shop a factory. 
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SOME GOOD THINGS NOT IN COMMON USE. 


E, R. PLAISTED. 


I do not want to be accused of re-writing ancient history, 
but what else is to be done when those fellows continue to 
bob up with new recipes for fluid to write white on blueprints? 
To my personal knowledge there have been on the market for 
nearly twenty years several preparations that are perfectly 
satisfactory for this purpose, and as much to be preferred to 
any of the home-made dopes of saleratus or lime as Higgins’ 
or Post’s inks are preferable to the sort we used to grind off 
the end of a stick in the “good old times.” 

The kind I use is called ‘crystalline’ ink; it writes as clear 
white as the paper itself, never discolors with age, nor does 
it rot the paper. I have never been able to detect traces of 
corrosion on the pens in consequence of using it, though I 
handle it with the care I would give to any such preparation 
whose composition I am ignorant of. These fidids are a 
colorless acid, and some bear the poison label of skull and 
crossbones, though the kind I use does not. They can be had 
in colors as well as in the clear white, and sell for 15 cents a 
bottle at all dealers in draftsman’s supplies. Quite too cheap 
to do without. 

I believe at one time someone wrote a short article telling. 
what the name of this acid is, but I cannot recall it, and the 
local druggists do not seem to be able to duplicate it from 
their stock. But as it is put up in such convenient form by 
the supply houses and sold at such a low price I do not see 
how any draftsman who knows of it can afford to worry along 
with solutions of lime, soda, ammonia, chinese white, etc., etc. 

Another good thing that the dealers do not sell is the cross 
section paper made by the J. C. Hall Company, Providence, 
R. I. I found the Brown & Sharpe drafting force using large 
quantities of it, and they gave me the address of the makers. 
My own experience has only confirmed the good opinion their 
high endorsement of it gave me. 

It comes in sheets 18x 25 inches, ruled in eighths, with a 
blank white margin of some % inch around the edges. The 
lines at halves and inches are a trifle heavier than the eighths, 
and it can be had in tenths also if one desires that spacing. 
Also it is supplied in two grades of stock, one a fine bond and 
the other a smoother and cheaper paper, though amply good 
enough for all common shop work. Both yield a fair blue- 
print direct from the drawing. : 

The Hall Company also put out two sizes of pads of cross 
section paper, one 5x7 ruled in sixteenths to 4x6, the other 
7x9 with same ruling and width of margin. I find both 
very handy, and also keep a good stock of the common cross 
section paper ruled all over in quarter inches. This I have 
in pads of two Sizes, one being “typewriter” size for use in 
making sketches that are to be copied in letter books, and sent 
with letters. The smaller size is very handy for general rough 
sketching and figuring, and so cheap that I do not keep any 
other sketch pads in the drafting room. I once read a kick 
from a fellow who didn’t think cross section paper was any 
good for laying out gear teeth on, and I presume he was 
right about it, but for such work as it is adapted to, and that 
is the large majority of sketching jobs, it is a great saving of 
time. For rushing a hurry job into the shop I do not know 
of anything to compare with it. 

I fully endorse that item about keeping a piece of blotting 
paper hanging handy to the drafting table, and a patent spring 
clothes-pin makes a good holder for it, as it can be snatched in 
an instant when the moment of need arrives. This is sure 
to come sooner or later, and no matter how many pieces are 
lying around loose none ever happens to be within reach just 
then. ‘ 

Still another good thing that I have not been able to find 
in catalogues of draftsmen’s supplies is a “pick-ed” stick for 
writing and lettering on shop drawings. So primitive an 
affair may not seem worth carrying in stock, but there are 
sticks and sticks, and even back here in the woods I had con- 
siderable difficulty in getting just what I wanted. It is made 
from boxwood, whittled and sandpapered to a sharp point, four 
sided, and though it does not hold its point like a metallic 
tool it is better than anything else I ever tried for lettering 
and dimensioning on common shop drawings. When I first 
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began drafting I put in my dimensions with common steel 
pens, some of which were sold as “lettering pens” but were 
actually no better than the common kind. All gave a shaded 
line, and to my mind this is a nuisance on a working draw- 
ing. Then I tried the stylo and the glass pens used for mark- 
ing linen. These gave lines of even width and weight but 
were unSatisfactory in other ways. Finally I tried a ‘wedge 
screw” ruling pen which IJ re-ground in such a way that the 
blades would not catch and splutter, no matter what angle 
it might be held at. For fine lettering and dimensioning I 
have never found anything better, but I still have to grind 
them myself. Even the best instrument repairers do not get 
the blades dressed to the required smoothness, for a pen 
which will work perfectly when used with a ruler may be a 
total failure at this business. The wedge screw pen is ad- 
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ures and were scaled for all required dimensions. Of course, 
a drawing must be made to such a scale as will permit the 
draftsman to correctly and plainly show the details and di- 
mensions, but an inked drawing can be photographed clearly 
to a greatly reduced size. A negative 6% x 8%, properly ex- 
posed will print drawings with surprising sharpness and 
clearness on gaslight paper, even though of a complicated de- 
sign. These might not do for shop work in some cases, but 
for general reference and over-all dimensions such miniature 
prints are far preferable to the ungainly drawings commonly 
sent into the shop. The expense of making photographic re- 
productions, and the trouble and time required, operate against 
such practice being followed in the smaller shops, but in 
larger shops it is a practice to be highly commended and is 
one that is finding favor. 


Interior of New Edgwick Works, Alfred Herbert, Ltd., Coventry, England. 


justed from the end of the handle and has no screw in the 
blades to get in the way when writing. 
* x * 


PHOTOGRAPHING DRAWINGS. 


Blueprints made from drawings on a greatly reduced scale 
are convenient and oftentimes they will serve the purpose pre- 
_ cisely as well as the large sheets commonly used. The Street 
Railway Journal calls attention to the desirability of provid- 
ing small blueprints for field work in preference to large 
prints which can only be referred to with great inconvenience, 
especiaily in windy weather. While the conditions in shop 
practice are not the same as in field work, it nevertheless is 
true that a large blueprint is often a troublesome affair to refer 
to in the shop unless mounted, and if it is not to be used 
continuously this labor is generally avoided. Oftentimes a 
blueprint is of so simple a character that there is little good 
in its being made to a large scale. The large shop print is a 
relic of the days when all drawings were made without fig- 
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THE HDGWICK WORKS OF ALFRED HERBERT, 
LIMITED. 


The accompanying view showing the interior of the new 
Edgwick works of Alfred Herbert, Ltd., Coventry, England, 
was received too late for publication in the March issue in 
connection with the article there appearing. This view gives 
a good idea of the excellence of interior lighting, and shows. 
the column construction alluded to in the previous article 
more clearly than did the view given; it also shows the method 
of hanging the countershafts. In this connection an error 
should be corrected in regard to the size of the plant. The 
present size is 100 x 240 feet, and it was stated in the previ- 
ous article that the plant provided for extending to 240 x 400 
feet, all under one roof. What the plans do provide for is an 
extension to 300 x 400 feet; not only are the bays to be length- 
ened to 400 feet, but two additional bays are provided for. 
Consequently the power plant is only one-fifth of its destined 
ultimate size, instead of one-fourth, as stated. 
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MEASURING WIDTH OF FLAT ON U.S. STAN- 
DARD THREAD TOOLS. 


ERIK OBERG, 


When making U. S. standard threading tools it is compara- 
tively easy to arrange for gaging the angle, but the measur- 
ing of the width of the flat is a more difficult task, if by 
measuring we understand the process of making sure that 
the flat is fully correct, and not merely comparing the thread 
tool we make’ with a manufactured thread gage, which is a 
very uncertain test for accurate work. The common method 
is a “cut and try” scheme, first cutting a thread on a cylin- 
drical piece with the tcol supposed to be approximately cor- 
rect, and afterward using the same thread tool with which 
this thread was cut to plane a groove in a flat piece of steel. 
The groove in the flat piece of steel is then a duplicate of 
the thread previously cut and should also be an exact dupli- 
cate of the section G ACF of the thread cut on the cylindrical 
piece (see Fig. 1). When testing, if the groove proves to be 
an exact duplicate cf the thread form, the flat evidently is 
correct, inasmuch as the flat at the bottom and at the top of 
the thread are alike, it being supposed that the angle was 
previously tested and found correct. However, if the groove 
in the flat steel piece does not exactly fit the section of the 
thread on the cylindrical piece, it is necessary to grind the 
tool again and make another trial, continuing this until a tool 
with a correct flat is produced. The ideal method would be 
if the fiat could be directly measured by micrometers, in 
which case there would be no uncertainties, and a correct tool 
could be produced more directly and with less work. It is, 
of course, not possible to measure with micrometers the dis- 
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Fig. 1. 


Section of U. S. Standard 
Thread. 


Fig. 2. U. S. Standard Thread Tool 
before Grinding Flat. 

tance AC in Fig. 1, as such a measurement would be at best 
uncertain for large pitches, and absolutely impossible to make 
on smaller ones, even when using an eyeglass. If, however, 
the vertical distance B D from the top of the thread down to 
the flat can be measured, the width of the flat is easily figured, 
as for.a U. S. standard thread, 


AC=2BD X tan 80 deg. 


This distance can, of course, not be measured with ordi- 
nary micrometers, but a micrometer can be simply designed 
which may be used for obtaining this distance. Such a 
micrometer is shown in Fig. 3. If it were only a case of 
measuring a threading tool without clearance the angle CBD 
in Fig. 3 would simply need to be 60 degrees, and the microm- 
eter so graduated that the reading would be zero when the 
face A of the measuring screw was exactly in line with the 
point B of the angle CBD. When wanting to measure the 
width of the flat of a threading tool, the tool would be placed 
in,the angular space provided for it and the micrometer 
adjusted until the face of the measuring screw would touch 
the flat. The reading then should be multiplied by two times 
the tangent for 30 degrees or 1.155. 

As the threading tool is provided with clearance, the case, 
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however, is not quite so simple, but still presents no actual 
difficulties. Referring to Fig. 2, where a threading tool is 
provided with 15 degrees clearance, it is evident that the 
measurement taken by the micrometer will have to be along 
the line CD in a plane AB at right angles to the line HK. 
The length of the line C D is equal to MJ multiplied by cosine 
of 15 degrees, or, reversing the expression, 
CD 

M [= —_———— 
cos 15 deg. 
The width of the flat H G again is equal to 2 X MI X tangent 


for 30 degrees. Thus: 
CD 
HiG== 2 xX — X tan 30 deg. 


cos 15 deg. 


or in other words, the width of the flat of the threading tool 
equals 2 times the distance measured by the micrometers in 
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Fig. 3. Micrometer for Determining the Flat 6f U. S. Standard Thread Tools. 

the plane AB divided by cosine of 15 degrees, the quotient 
multiplied by the tangent for 30 degrees. We naturally would 
reverse the formula when wanting to produce a threading tool 
for a given pitch, the width of the flat H G being then given 
from the beginning and the distance we require to know 
being CD. Knowing this distance, we can grind down the 
sharp V-tool until we read off on the micrometer the required 
figure for CD. The formula for determining CD is: 


HG 
C D=—— X cot 30 deg. X cos 15 deg. - 
9 4 


For U. S. standard thread, 
1 


No. of threads per in. 
If N denotes the number of 
threads per inch, the formula 
may be written: 
cot 30 deg. x cos 15 deg. 
CD = -— 
16 N 
In the table appended the 
values of CD are given for a 
number of United States stan- 
dard pitches when the clearance 
angle of the tool is 15 degrees. 
Referring now to Fig. 3, the 
micrometer consists of an ordi- 
nary micrometer head fitted into 
a block F. This block is pro- 
vided with an angular groove 
CBD to receive the tool. The 
angle to which to plane this 
block equals 61 degrees 44 min- 
utes, which is the angle between the faces JH and IG in 
Fig. 2, measured in the plane A B. In the center of the block, 
where the micrometer head is attached, part of the block is 
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Fig. 4. Whitworth Standard 
Thread Tool. 
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cut away, leaving a free view of the tool and the face of the 
measuring screw when the former is placed in position for 
measuring. The micrometer head used may either be an 
ordinary one with regular graduations, in which case the 
reading of the micrometer must be carefully noted when the 
face A of the screw is in line with the point B of the angular 
groove, but it is still better, if one wants to go to the expense, 
to make the head with a special graduation having the zero 
mark where the face and point of the angle coincide. In this 
latter case the graduations would evidently be made in a 
TABLE I. MICROMETER READINGS FOR MEASURING THE FLAT OF U.S. 
. STANDARD THREAD TOOLS. 
Clearance Angle 15 Degrees. _ 


ae Micrometer BPRS Micrometer ae Micrometer 
per inch. Reading. || per inch. Reading. per inch. Reading. 
3 0.0349 oun 0.0080 40 0.0026 
344 0.0822 14 0.0074 42 0.0025 
31g 0.0299 ° 16 0.0066 44. 0.0024 
4 0.0262 18 0.0058 46 0.0023 
41g 0.0233 20 0.0052 48 0.0022 
5 0.0210 |; 22 0.0047 50 0.0021 
51g 0.0190 24 0.0048 52 0.0020 
6 0.. 0174 26 0.0041 56 0.0018 
7 0.0150 28 0.00388 60 0.0017 
8 0.0181 30 0.0085 64 0.0016 
9 0.0116 32 0.0033 68 0.0015 
10 0.0104 34 0.0031 72 0.0015 
11 0.0095 | 36 0.0029 76 0.0014 
12 0.0087 38 0.0027 80 0.0014 


TABLE II, MICROMETER READINGS FOR TESTING WHITWORTH 
. THREAD TOOLS. 


Clearance Angle 15 Degrees. 


No. of g No. of ; No. of ’ 
Threads | Micrometer Threads| Micrometer || Threads | Micrometer 
perinch.| Reading. | perinch,| Reading. perinch,| Reading. 

3 0.0515 ‘|| 8 0.0198 20 — 0.0077 
84 0.0477 9 0.0172 22 0.0071 
31g 0.0442 10 0.0155 24 0.0065 
4 0.0386 |) 11 0.0141 26 0.0060 
4lg 0.0844 12 0.0128 28 0.0055 
5 0.0310 13 0.0119 380 0.0051 
51g 0.0281 14 0.0110 82 0.0048 
6 0.0258 16 0.0097 36 0.00438 
ic 0.0221 18 0.0086 40 0.00389 


TABLE Ill. MICROMETER READING FOR TESTING BRITISH ASSOCIATION 
STANDARD THREAD TOOLS. 


Clearance Angle 15 Degrees. 


British : British | ... British : 
Micromete | icrometer 
ie Reading. ‘j pores precdinets ene Pec nER, 
0 | 0.0102 6 | 0.0054 14 0.0028 
1 0.0092 7 | 0.0049 16 0.0019 
2 0 0082 8 0.0043 18 0.0015 
3 0 0074 9 0.0040 20 0.0013 
4 0.0068 10 0.0086 29 0.0010 
5 0.0060 12 0.0029 24 0.0008 


direction opposite to the one on an ordinary micrometer bar- 
rel. In the former case it would be necessary to subtract the 
measured reading from the reading when A and B coincide in 
order to obtain the length of the line C D in Fig. 2. To facili- 
tate the holding of the tool when measuring, it is advisable 
to knurl it on the top at G. 

This manner of measuring can be conveniently employed 
when testing or inspecting tools with round points like the 
tools used for originating the thread tools used to cut the 
Whitworth or the British Association Standard thread. In 
this case, the length of a line CD from the point J to the 
highest part M of the radius measured in a plane at right 
angles to HF as shown in Fig. 4, must be determined. The 
angle CBD (Fig. 3) of the block must of course be made 
according to the angle of the thread which is measured. If 
the angle of the thread is v, the angle CBD is determined 
from the formula 


v 
tan — 
2 


tan ————__ = ——_____,, 
2, cos 15 deg. 
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provided that the clearance angle is 15 degrees. The values 
for the length of the line C D measured on a tool with 15 de- 
grees clearance angle are given in Table II. for the Whitworth 
standard thread and in Table III. for the most. common pitches. 
of the British Association standard thread. 

* * ” 


THE SHOP DIRECTORY. 


The shop directory is a new idea which is being introduced 
into the highly organized systems of modern manufacturing. 
establishments. In practice it constitutes a not unimportant 
adjunct to industrial management, much more important than 
it may seem at first thought. To have the place of residence 
of every employe ready at hand must often prove a conveni- 
ence. Occasion may arise when it must mean much more 
than mere convenience. In case of fire certain men might be 
needed immediately to furnish necessary information con- 
cerning the works. It may be the electrician, whose-services. 
are required to do emergency work. A man may not report 
for work and it may be necessary to communicate with him. 
In giving out overtime work men may be picked more judi- 
ciously, so that a minimum amount of hardship may result. 
There are occasions when the addresses of the men permit 
of using the mails for distributing literature or other mail 
matter. 

The record goes further than mere residence. Something: 
of the man’s history is kept, whether he is married or single, 
and if he has children, information which is usually sought 
when it becomes necessary to reduce a working force. It is. 
important to have a record of each man’s usefulness as a 
workman, including the particular line of work at which he 
is employed, and also any other branch of work in which he 
has had experience. Where no such record exists—and few 
works have it—information concerning the workmen is fre- 
quently sought for various reasons and is gathered piecemeal, 
generally at the cost of some time and trouble. Occasionally 
it. cannot be obtained. In large establishments, employing many 
hands, there is no one with even general information con- 
cerning all the working force. The superintendent cannot 
keep track of more than the older employes; his information 
is usually only that which comes with long contact with his. 
men in the routine of his duties. Each foreman knows his. 
own men pretty well if he has been long ‘enough in his posi- 
tion, but there are always new men of whom no one has much 
knowledge. When a foreman leaves, his successor has to 
learn the force all over again. It is safe to assume that few 
foremen, in large or small establishments, could give the house- 
address of a quarter of their men. The information needed 
for the shop directory is not difficult to obtain, as blanks dis- 
tributed for the men to fill out will gather the necessary de- 
tails, and aS new men are employed each can fill out the: 
same blank, and its contents be added to the general record.— 
Open Shop. 

* * * 

It is not unusual that our European friends form exagger- 
ated opinions regarding the prosperity of this country, and: 
the wages paid to all classes of labor. One of our English 
contemporaries has received reports of “abnormal” prosperity 
in the United States, and we do not censure the writer for 
using the word abnormal in view of the fact that “it is said 
that skilled workmen earn from 8£ to 12£ per week.’ From: 
now on, let us not wonder why there come nearly a million 
immigrants to our shores yearly. The exaggerated prosperity 
claims of our own press have evidently been taken for plain 
truth on the other side; hence the story of our “abnormal” 
prosperity. ; 

* * * 

That the automobile has proven itself to be a commercial 
vehicle when put to use in a manner calculated to show re- 
sults, and not only for advertising or similar purposes, is 
amply in evidence in the case of the London Motor Omnibus 
Co., which reports a gross revenue of $400,000 in a year and 
las just paid 10 per cent dividend. That, however, the auto- 
mobile is as yet a great source of trouble is also in evidence, 
as we understand that out of 600 cabs used in passenger trans- 
portation in London on the average 200 are constantly in the- 
repair shops. 
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A CASEHARDENING INCIDENT. 


E. R. MARKHAM. 


I was called to a shop not long ago to tell the owners, if 
possible, why they could not harden certain articles which 
were heated in a crucible containing cyanide of potassium. 
They had been hardening similar pieces made from the same 
grade of low-carbon steel for a long period, and had always 
obtained uniform results heretofore. In order that they 
might get the same results uniformly without frequent experi- 
ments, steel of a certain analysis had always been ordered, 
and from the same mill. To further safeguard against trouble 
it was the custom to make an analysis from drillings taken 
from several bars selected here and there from each shipment 
received. As the lot of bars from which the pieces being 
treated were made, did not show any material difference from 
those received before, the shop men were in a quandary to 
know why the work would not caseharden satisfactorily, inas- 
much as it was treated exactly as previous lots had been. 

The usual custom was followed in the use of cyanide; it 
was melted in a cast iron pot and heated until it was red hot. 
The pieces to be hardened were made from 0.30 carbon open- 
hearth steel, and were suspended in the red-hot cyanide and 
allowed to remain about three minutes. Then they were 
removed and plunged in a bath of water. But these pieces 
under consideration would not harden; they were found to be 
considerably stiffer than 
before given the treat- 
ment, but the surface 
was not hard and as 
this was a necessary re- 


quirement we started 
| \ . to investigate the mat- 
Hi \ tere 
NIA I found upon inquiry 
IN ti 
AN that a new cast-iron 
YAU NN crucible was being used, 
ALL LA SNS, as the old one had de- 


veloped a crack, and the 
hardeners thought that 
so long as the contents 
of the old crucible had 
been in use for a consid- 
erable time they would 
melt up a new lot of 
cyanide. After a few 
preliminary skirmishes 
which amounted to 
nothing in particular, 
we heated several of the 
pieces in an open fire 
and applied some of the 
mew cyanide to them; then after reheating to a good bright 
red they were plunged into water. When tested with a file 
the pieces showed soft and, in fact, appeared to be in about the 
same condition as those heated in the crucible. Then several 
more pieces were heated and some of the old cyanide that re- 
mained in the old crucible, was applied and the pieces dipped 
as before. These showed a hard surface, thus proving that 
the new cyanide of potassium was at fault. 

An examination of the cans in which the cyanide came 
showed it to be “50 per cent fused” cyanide, a low grade cyan- 


Machinory,N.£. 


Spray of Water for Producing Beautiful 
Effects on Casehardened Work. 


ide sold in cake form. Now, I had used fused cyanide for. 


years in the treatment of gun frames which we wished to have 
the appearance of having been casehardened for color, but 
which at the same time were desired to be left in the soft 
state, and I then knew just what the trouble was. To make a 
long story short, 50 per cent fused cyanide does not carbonize 
the surface of iron, but if used in a certain manner it will 
give it the beautiful colors to be seen on the surfaces of pieces 
that are actually casehardened for color. 

Perhaps it will not be out of place to give in brief the pro- 
cess employed when treating gun frames and similar pieces 
for imitation casehardening, the object being to get the char- 
acteristic coloring. The pieces are first polished nicely and 
then cleaned; they are then suspended by wires in a crucible 
of red-hot cyanide of potassium, the same as though a hard- 
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ened surface were to be produced. In this case, however, the 
commercial article is not used, but 50 per cent fused cyanide 
is used instead. When the pieces have been in the fused 
cyanide for the desired length of time they are removed one 
at a time and dipped in the bath. This should be running 
water. If it be desired to produce the elegant vine-like appear- 
ance often seen on gun frames, the water should be delivered 
to the bath from an overhead pipe, as shown in the cut; the 
end of the pipe is fixed so as to spray thé water, and the 
frame when taken from the cyanide is first passed through 
the spray and then immersed in the bath. The temperature 
of the cyanide has a great deal to do with the appearance of 
the work; if it be too hot the colors will not be as beautiful 
as though the work was heated only to a fairly low red 
heat. 

If hardened surfaces’ are desired, the regular cyanide of 
potassium, carefully kept from the influence of the air, should 
be used; the depth of the hardened surface may be gaged by 
the time the pieces are left in the cyanide. At times it may 
be desired to give tool steel tool shanks or similar pieces the 
beautiful surface first described and still not leave them as 
hard as when taken from the bath. This may be accomplished - 
by treating them as above described and then placing them 
in a kettle of oil over the tempering furnace and drawing to 
the desired temper. The heat should be accurately gaged by 
means of a high-temperature thermometer. It will be neces- 
sary to allow the piece to remain in oil until it is cooled off, 
or at least until it has cooled below 400 degrees F. Unless 
this is done the colors will change to temper colors. This 
effect is caused by the thin film of oxide which is always 
noticeable when polished surfaces of steel or iron are heated 
to a temperature above that mentioned. This fact is taken ~ 
advantage of, of course, to denote the amount of heat absorbed 
by the pieces of steel when drawing the temper of hardened 
pieces. 


: x oo ® 

At a time when it has been urged that rates for second- 
class postal matter should be increased in order to enable the 
postal department to be self-supporting, it is appropriate to 
call attention to the fact that undoubtedly the postal depart- 
ment would show a net profit instead of a deficit if it were 
not for the exorbitant railway rates that the postal department 
is forced to pay to the-railroads for transportation of the 
mails. According to the Medical World, Prof. H. C. Adams, 
the railway expert for the United States Interstate Commerce 
Commission, has shown that the railroad receipts for 100 
pounds of freight from New York to Chicago are on an average 
75 cents, for express $1.25 and for mail $3.56; from New York 
to San Francisco the amounts would be $3 for freight, $6.75 
for express and $13.28 for mail per hundred pounds. It ap- 
pears that the railroads receive, on the average, for express 50 
to 100 per cent more than for first-class freight, and for mail 
100 to 300 per cent more than for express. 

The express companies do not pay rentals for use of express 
cars. It does not seem reasonable that the government should 
pay rental for postal cars; consequently there is over five 
and a half million dollars’ expenditure for which there does 
not seem to be any sufficient reason. Furthermore, the re- 
maining $39,000,000 paid for mail transportation is paid on 
the basis of a rate of two-or three times as great as that re- 
ceived by the railroads for the carriage of express. Prof. 
Adams estimates that the railroads receive for carrying the 
mails 12.56 cents per ton-mile; for carrying express they gen- 
erally get from three to six cents per ton-mile; for carrying ex- 
cess baggage, five to six cents per ton-mile; for commutation 
passengers, six cents per ton-mile; and for carrying the aver- 
age of all freight, 0.78 cent per ton-mile. The mail is a sure, 
steady traffic, homogeneous, easily handled and doesnot re- 
quire such expense as does baggage for storage, loading and 
unloading, etc., there being practically no cost but the cost of 
haulage. How inconsistent, then, that the government should 
pay more for the carrying of mails than is paid for any other 
similar service. It is unpleasant to use the correct name for 
this practice of the railroads to exact payment out of all pro- 
portion to the service rendered, and we will hope that the 
future will place our postal service on a more equitable basis. 
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ITEMS OF MECHANICAL INTEREST. 


AN ABSURD GERMAN TOOL ADVERTISEMENT. 


Successful advertising is said to be an art, but if this 
weird design, taken from a German engineering publication, 
iis an example of the successful kind it would seem that 
sometimes it were 
closely allied to 
“plack art.” It may 
be merely the re- 
sult of a vivid im- 
agination over- 
stimulated by beer 
and limburger, but 
whatever the cause, 
the “adsmith” has 
a good deal to an- 
swer for. Is it ad- 
vertising or is it 
caricature to repre- 
sent His Satanic 
Majesty’s minions 
sharpening their 
pitchforks (or are 
they ice-picks) on a 
Bonner Fraeser- 
fabrik milling cutter? A devil’s imp might be able to hold a 
pitchfork against a milling cutter so firmly that the metal 
~would be sliced off in large shavings to the accompaniment of 
fireworks, but we doubt it. The incongruity and absurdity 
of advertising machinery and tools in such a manner nowa- 
‘days are too obvious for further comment. 


ee FRAESER aur" 


Special: -Fraeserstahl 
ve ochnelldrehstahi. 


waco FOHE Fraeserscheiben 


iy erstkiassiger Qualitat «~ mdfsigen Preisen. 


German Tool Advertisement. 


IMPROVED RATCHET DRILL. 

The accompanying cut from the Mechanical World shows a 
wariable speed ratchet drill made by J. Leslie Watson, 
Duke Street, Arbroath, England. The drill N is carried by a 
‘spindle M upon which the bevel gear G is mounted. This 
gear turns loosely on the spindle and has a projection, as 
‘shown in the detailed view. To this projection is fastened a 
pawl engaging with a ratchet L for rotating the drill. Inter- 
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Variable Speed Ratchet Drill. 


mediate gear D is carried by a sleeve EZ, into which latter the 
handle Ff is screwed. The upper gear A is, like gear G, free 
to rotate on the spindle, and is furnished with a handle B. The 
collar C keeps the three gears in mesh with one another, and 
a casing P is provided, which forms a guard around the gear 
teeth. The drill is fed in the usual way by the feed screw O. 

To use the brace in the ordinary manner, both handles are 
grasped with one hand and operated together. If B is turned 
to the left-hand side of the device and held while F is pulled 
toward the operator, the drill will turn at twice the ordinary 
Speed; while if, with the handles still on opposite sides, both 
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are drawn toward the operator, the speed of cutting will be 
three times as great as that obtained by directly operating the 
brace. The maker claims that with this brace he can drill, 
without extra exertion, a 9/16-inch hole through 1 inch of cast- 
iron in six minutes, or put the same drill through a %-inch 
steel plate in nine minutes. This he claims is 50 per cent 
quicker than by the ordinary type of ratchet drill. 


SHEARING ATTACHMENT FOR THE LATHE. 

The accompanying illustrations, taken from the Practical 
Engineer, shows a rig developed by an amateur for shearing 
sheets on the lathe. It consists of a casting A bolted to the 
lathe bed and having a boss at the outer end on which is 
pivoted the knife or shear C. The shear side of the casting 
is faced with a plain steel strip about 14 x2 inches section, 
held by fillister-head screws, and set at a slight angle from 
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Shearing Attachment for the Lathe. 


the vertical so as to provide clearance without the necessity 
of grinding to shape. The shear blade 0, 1% x 2 inches, is 
slotted for a crankpin D. This crankpin is made in the 
form of a headless shouldered stud having a screw at the face- 
plate end which is inserted through a slot in the faceplate and 
held by a nut on the back side. A coil spring N between the 
shear blade and stud collar keeps the blade in close contact 
with the opposite cutting edge. The action of the shear is 
obvious and needs no further explanation. 
* * * 


There is, at the present time, a movement abroad in Eng- 
land to prevent any one from securing and holding a patent 
in that country unless it be worked in the United Kingdom. 
The president of the Board of Trade in London, in reply toa 
petition presenting the grievances of British manufacturers in 
regard to the non-working of patents granted to foreigners, is 
said to have stated that the law may be expected to be so 
amended that where patents are granted to foreigners the pat- 
entees will be compelled to work them in the country. A 
certain period will be fixed within which foreigners would be 
placed under the obligation either to work the patents them- 
selves or to grant licenses to persons in the United Kingdom 
to do so. In the event of failure to make one of these ar- 
rangements within the stipulated time, the patent would be- 
come void. In Germany there is also a somewhat similar 
arrangement, although the law is not definite enough to pre 
vent it from being easily circumvented. 
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BILL LIMITING HOURS OF LABOR OF RAIL- 
WAY TRAINMEN. 


Qn our editorial page last month we calied attention to the 
bill introduced into the Congress by Senator La Follette of 
Wisconsin. The bill was passed by the Congress before the 
appearance of the March issue, and a rigid enforcement of the 
measure is what is now to be hoped for. The bill contains in 
short that railroad employes shall not work more than 16 
hours in any 24; that railroad employes shall have eight or 
ten hours continuous rest in any 24: that train dispatchers 
shall not work more than nine hours in any 24; that in day 
and night offices telegraph operators shall not work more than 
nine hours in any 24, and where day offices only are main- 
tained, not more than 13. Every violation of the law shall 
be punished by a fine not exceeding $500. The law takes 
effect March 4, 1908. : 


* * % 


WIDER GAGE FOR RAILROADS. 
After his grilling at the inquisition instituted by the Inter- 
state Commerce Commission in March, Mr. Edward H. Harri- 


man, the present railroad colossus, seems to have had a change ° 


of heart and instead of maintaining a sphinx-like silence he 
professes to believe in a policy of taking the public into his 
confidence. In a recent interview given in Washington he 
made what will strike the practical railroad man as about the 
most remarkable utterance that could emanate from such a 
prominent financier, and that was that the railways. of the 
United States will eventually have to be rebuilt to a gage of 
6 feet in place of the present gage of 4 feet 814 inches. On 
this wide gage Mr. Harriman would run cars 2 feet wider 
and 2 feet higher than the present road limit permits. 

To others who know something of the enormous difficulties 
of changing a habit, custom or measure it seems that Mr. 
Harriman’s statement is one that can scarcely ever be real- 
ized, even if it were desirable. The great cost and enormous 
physical difficulties to be encountered in such project would 
well make the stoutest heart shrink; and there are those who 
would seriously question the possibility of any economic gain 
that could follow the change to the broad gage of 6 feet. Prob- 
ably if railway builders were starting new to-day they would 
adopt a gage slightly wider than the present standard, pos- 
sibly making it 5 feet, but that they would make it as wide 
as 6 feet we very much doubt. What would be easier and 
which would accomplish nearly all that could be accomplished 
with a 6-foot gage is to simply increase the present loading 
gage all around, and then build the cars wider and higher 
than now. Setting the wheels further apart serves no good 
purpose save that of somewhat increasing the stability of 
locomotives and cars, but there are disadvantages resulting 
from a wider gage. The trucks must be built wider, and 
longer to prevent slewing, otherwise train resistance would 
be enormously increased, and doubtless this would inevitably 
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follow, for we believe the nearer a car can approach the bicycle 
type in the matter of wheel support the less will be its rolling 
resistance. If it be possible to considerably increase the pres- 
ent loading limits by improving the tracks it should be seri- 
ously considered for it is the first step to an increase of gage 
anyhow. 
* * * 
WHY ARE MACHINE PARTS MADE INTER- 
CHANGEABLE? 

Strange as it may seem, a_not inconsiderable number of 
people have the idea that sewing machines, guns and other 
articles of trade built on the interchangeable system are so 
constructed for the convenience of the user in case of break- 
age of parts. However, this curious idea is not so strange 
when it is known that certain manufacturers carefully foster 
it in the minds of their customers, stating in effect that, while 
the system of making a machine interchangeable costs more, 
it is done solely to improve the character of the product and 
make repairs easy. For example, one company in the Hast, 
claiming to be the largest manufacturer of firearms in: the 
world, states in its general catalogue that all parts of its 
arms are made interchangeable and that each piece is tested 
with gages from one to forty times. Then follows: “This 
system of interchangeable parts materially increases the cost 
of producing guns, nevertheless they are sold cheaper than ~ 
guns made in a less costly and less careful manner.” Pre- 
sumably this statement is made for public consumption and 
not for the critical attention of experts, but is distinctly mis- 
leading, and in bad taste. We all know, who know anything 
about manufacturing, that the interchangeable system on a 
large scale does not increase the cost of production for the 
same grade. of product, but on the contrary materially de 
creases it. So well known is this fact to owr readers that it 
seems absurd to be called on to make such a statement in the 
editorial columns. Supposing interchangeable manufactur- 
ing actually does increase the cost of production, then it is 
the most monumental failure that we know of—but we do not 
need to suppose. The convenience of being able to readily 
replace a broken part is incidental although interchangeability 
is the fundamental of the system. 

* * *# - 


IMPROVED SPIKES FOR RAILWAY TIES. 


The recent terrible accident on the New York Central elec- 
tric suburban service which cost the lives of twenty-three people, 
calls renewed attention to the need of better means of holding 
rails to the ties. Recent tesis, made by the Forest Service of the 
U. S. Department of Agriculture, given in a recent bulletin, 
demonstrate that the screw spike, used on the French and 
other continental railroads and by the Illinois Central in the 
United States, is far superior in holding power to the com- 
mon spike generally used in this country. The tests referred 
to were made with the common spike, the screw spikes used 
abroad, the channel spike, and the Illinois Central spike 
which is very similar to the foreign screw spike. It was found 
that screw spikes resist withdrawing with from two to three 
times the force required for pulling the common spike. The 
channel spike, which as the name implies is made with a 
longitudinal groove on one side, is somewhat superior to the 
ordinary spike, having about 12 per cent greater holding 
power, and being considerably lighter. It, however, is not in 
the same class with the screw spike, especially if the ties are 
knotty. In the case of a knotty tie, a common spike has 25 
per cent less holding power than in a clear tie, whereas the 
screw spikes have 35 per cent greater holding power than for 
the same spike screwed into a clear tie. With the growing 
scarcity of timber and the necessity for using some inferior 
stuff, the importance of obtaining good holding power makes 
the screw spike of still greater value than under the old con- 
ditions when first-class timber was cheaply available for tie 
purposes. The labor of applying the screw spike is, of course, 
considerably greater than with a driven spike. A hole of a 
diameter equal to that of the screw at the bottom of the 
thread must be bored with a bit and then the spike is screwed 
home with a socket ‘wrench, but the cost of maintenance-of- 
way must necessarily increase in far greater ratio if the 
common spike continues to be used. 
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PRINCIPLES OF DESIGN. 


ENTROPY. 


The designer to whom you refer in the editorial “Principles 
of Rational Design,” which appeared in the Hngineering Hdi- 
tion of the February issue, evidently believes the millennium 

- to be sufficiently near at hand to be worth talking about. The 
cut and try method of design which you and he apparently 
expect to see done away with has been a mighty safe, though 
slow, process. It is the process by which has been done al- 
most everything that has been done, notable exceptions being 
found in the fields of chemistry and electricity, where theories 
based, however, on the results of cut and try methods, have 
been the means of safely predicting the existence of hitherto 
unknown metals, or the means of producing designs by follow- 
ing set rules. An attempt to do what your designer suggests, 
will show at once the futility of attempting to fly straight at 
the mark in the present state of mechanical engineering. A 
few elementary things are well understood. The action of 
cams, of gears, and of link designs is easily predicted, and 
within reasonable limits their performance under severe duty 
as to wear and continued truth of action is assured, but when 

it comes to a choice, say of whether a certain motion in a ma- 
chine shall be obtained by one form of cams or another or by 
gears or link work, then the problem becomes one which may 
permit of numerous solutions, any one of which may best suit 
a certain combination of other parts of the machine. Thus 
it may be possible to get a large number of different combina- 
tions of elements in a machine for producing certain definite 
results, all of which may work with equal efficiency. I have 
in mind just now a certain machine in the design and evolu- 
tion of which I have had a hand. It is used to fold a peculiar 
material very much as envelopes are folded. After the folding, 
the finished product was to be stamped and pressed. The ma- 
chine was built as a folder with a light press attachment as 
a subsidiary part. One piece in five minutes was all that we 
hoped to get. Experience with this machine showed that it 
could be run several times as fast as this, but that if we did 
so, the press was entirely inadequate. I have just redesigned 
this machine, and now it is a press with a folder attachment. 
T am not at liberty to say anything definite about this par- 
ticular machine, but so far as I can find out there was and is 
no published data on whieh I could have based my conclu- 
sions so that I might have designed a better machine the first 
time. There was neither money nor time to do any experi- 
menting with the material. The machine was designed on 
clear horse sense, nothing else. The second machine had no 
theory in its make up, except the theory that if the first 
one would do the work with an occasional breakdown, the 
second would stand up if made several times as strong. We 
are up to the limit of human endurance now to feed the ma- 
chine. If we get up an automatic feeder we may have to re- 
design it for still greater capacity. The first machine may be 
said to have been designed all on theory, and when a practical 
man gets going on theory he runs wild.. When you come to 
think of it, the worst lot of theory that you can strike comes 
from hard-headed practical men that don’t know a sine from a 
wooden Indian. ‘They have :their practical experience, but 
they are dead sure that everything that looks just a little like 
a wheelbarrow runs just like one, wherein they are just as 
apt to run into trouble as the college chap that says it is a 
unicycle. 

But to get back to the subject—when there is such a fund 
of experimental knowledge at hand that a certain set design 
has been found and proven by long use to be reliable—for in- 

, Stance look at bicycles—then the day of the designer is gone. 
There was a day when the expert bicycle designer was at a 
premium. He worked by horse sense too; now we know where 
the limits are, and we can have a good designer in that par- 
ticular line for two dollars a day, unless they have all died or 
got into other lines of work; or better still, we can go and get 
a wheel by some good maker and change one or two dimen- 
sions and put it out as a new wheel. Just so long as design 
is uncertain, the skilled designer, the man who knows ‘things 
mechanical, can draw a good salary, but as soon as a de- 
Sign may be predicted, so that there is only one design to suit 
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one set of requirements, then the true designer leaves it for 

new fields, and the office boy turns out the designs by the aid 

of a set of formulas. 

rs * * * 

ALCOHOL, KEROSENE AND GASOLINE AS 
FUELS FOR AUTOMOBILES. 


Automobilists who have been looking for practical tests 
upon which to base definite conclusions on the use of dena- 
tured alcohol as a satisfactory fuel, will find much to ap- 
preciate in the technical report just compiled by the official 
observers who accompanied the three Maxwell cars in their 
recent comparative fuel test run from New York to Boston. 
One of the cars used gasoline, one kerosene, and the other 
denatured alcohol. Under the strenuous conditions in which 
the run was accomplished, through snow and over bad roads, 
the results were far more successful than had been expected. 

The main object of the test was to demonstrate that a 
modern gasoline car can be run successfully on alcohol or 
kerosene, if necessary, and to bring out the relative cost of 
operating it on either of the three fuels. But the greatest 
interest in the test was centered in the showing of the alcohol 
car, for it was the first attempt since the denatured alcohol 
law went into effect to make a long distance test under the 
official inspection of a committee of experts. The total dis- 
tance traveled was 249 miles, long enough to allow of accurate 
comparison between the three fuels. The power developed by 
the engine using alcohol seemed fully equal to that developed 
when it was run with gasoline, and the pulling qualities of 
the engine when its speed diminished under load were remark- 
able, being the nearest approach to a steam engine that the 
committee of inspection had so far observed. This, of course, 
depends upon, that while the initial pressure obtained from 
alcohol is less than with gasoline, the mean effective pressure 
is greater. Despite the fact that the alcohol machine was 
the most heavily loaded, it opened its way through the snow 
and kept well ahead of the other cars. There seemed to be 
nothing lacking in power and speed. The kerosene Car, too, 
showed good power and speed. Because of the lubricating 
qualities of kerosene the driver was able to run his car 
half of the distance without the use of lubricating oil in the 
cylinders. On account of its low cost kerosene would no doubt 
come into wide use, especially for commercial work, if some 
form of carbureter were introduced that would thoroughly 
gasify the liquid. Even though the consumption was great, 
on account of the low cost of kerosene it was the cheapest of 
the three fuels used. The car running on kerosene averaged 
7.4 miles per gallon; the one using alcohol 6.13 miles, and 
the one using gasoline 10.1 miles per gallon of fuel used. The 
following table, showing the cost of the different fuels per 
gallon, and cost per ton-mile for each car, gives a good gen- 
eral idea of the comparative value of the different fuels: 


TotalCon- Total Cost of 

Cost per sumption, Costof Fuel per 
Weight. Gallon. Gallons. Fuel. Ton Mile. 

Gasoline. si: 2,270 $0.20 24.75 $4.95 $0.0169 
Kerosene ...... 2,520 0.43 33.00 4.39 0.0139 
AJGOHO] i stsrs cesses 2,750 0.37 40.75 15.07 0.0448 


From the above table it is seen that alcohol in its cost per 
ton-mile is about two and a half times as expensive as gaso- 
line, and over three times as expensive as kerosene when 
used in the gasoline engine of the present day. 

* * * 


In a recently issued catalogue on high-speed drills the 
Cleveland Twist Drill Co. states that its tests and observa- 
tions lead to the conclusion that it is well to start a high- 
speed drill at a peripheral speed of between 50 and 60 feet 
per minute (say 240 R. P. M. for a %-inch drill), and to feed 
from 0.005 to 0.010 inch per revolution for drills over %4 inch 
diameter. Should the drill be running too fast it will wear 
away at the corners of the lips, and if the feed is too great 
the cutting edges will break or chip. When used in steel or 
wrought iron the drill should be flooded with lubricant or 
cutting compound; in brass use paraffine oil; and in cast iron 
an air blast. Spring in a drilling machine is very likely to 
cause broken drills when the point breaks through. Hence 
the high cost of high-speed drills makes it very important 
that they be used only in stiff, rigid machines, 
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CURRENT EVENTS, TECHNICAL AND MECHANICAL—LEADING ARTICLES OF THE MONTH. 


The railway mileage of any country may be considered as a 
fair indication of its growth. That China is rapidly develop- 
ing along the lines of western civilization is evident from the 
fact that the country now has 9,000 miles of railway in opera- 
tion or under construction. According to the Railway Age, 
the Chinese Imperial Railways, 526 miles, paid 20 per cent on 
the capital outlay. 


A 1,000 H. P. steam turbine installed in the locomotive 
works of J. A. Maffei, Munich, Bavaria, by Melms & Pfennin- 
ger, G. m. b. H. of Munich, was tested by Prof. Schroeter. At 
2459 R.P.M. and a load of 500 K.W. it showed a steam con- 
sumption of 17.1 pounds per kilowatt hour. The steam press- 
ure was 176 pounds gage and the steam temperature was 319.4 
degrees Centigrade. The design of the turbine is a combina- 
tion of the impulse and reaction types. 


According to the Scientific American, Germany is at the 
present time the leading country in the manufacturing and 
use of alcohol for light and power. Potatoes are the chief 
source from which alcohol is produced. One-eighth of all the 
tillable land in Germany is planted with potatoes and the 
yield is valued at $60 per acre. Nearly half of the whole crop 
is used in the manufacture of alcohol and starch. In France 
alcohol for manufacturing purposes is made chiefly from mo- 
lasses and sugar beets. 


According to The Locomotive, the total number of boiler 
explosions in 1906 was 431, which is 19 fewer than were re- 
corded for 1905. There were 450 in 1905, 391 in 1904, and 383 
in 1903. The number of persons killed in 1906 was 235, 
against 383 in 1905, 220 in 1904, and 293 in 1903; the number 
of persons injured in 1906 was 467, against 585 in 1905, 394 
in 1904, and 522 in 1903. The average number of persons 
killed, per explosion, during 1906, was 0.545, and the average 
number of persons injured, per explosion, was 1.083. 


Initial shipments of denatured alcohol have been made from 
distilleries in Peoria, Ill., being quoted at 31 cents per gallon, 
which will amount to about 36 to 37 cents in New York. The 
denatured alcohol bill having been in force only three months 
has had a remarkable influence on the price of wood alcohol, 
this latter having, according to the reports of the Department 
of Commerce and Labor, dropped from 75 to 45 cents. Evi- 
dently there must have been more or less of a monopoly in 
the manufacture of wood alcohol, when competition has been 
able to cut the price nearly in half within so short a time. 


The speed of battleships will probably be subject to less 
variation than any other characteristic in the future. The 
speed of modern types of hulls may be represented very accu- 


rately by the formula: 
°|H. P. 
Si 6.35 — 
D3 


where 8 is the speed in knots, H. P. is the horsepower of the 
engines, and D is the displacement in tons. Designers seem 
at present to be of the opinion that the best results are ob- 
tained in the matter of all-around fighting efficiency by allow- 
ing 1 horsepower for each ton of displacement.—F'orrest E. 
Cardullo in Scientific American. 


During the months of August and September, this year, 
there will be held at Amsterdam, Holland, an international 
exhibition of machinery, machine tools and motors of various 
kinds. The exhibit is held under the auspices of the Society 
for the Advancement of Industry and is supported by the 
Dutch government and the city of Amsterdam. The exhibits 
are to be exempt from import duty. As Holland is a low- 
tariff country and with no important mechanical industry of 
her own, it seems as if this exhibit might offer a fair oppor- 


tunity for foreign firms to introduce their goods in the Dutch 
market. Intending exhibitors are asked to communicate with 
Mr. T. M. Massis, Heerengracht 357, Amsterdam. 


Co eae eel 
The wireless electric current transmission is now claimed 


to have made possible the production of electric light at a 
distance from the source of electrical energy. It is said that 
the Danish, inventor, Valdemar Poulsen, who is well-known ~ 
for his development of wireless telegraphy, has demonstrated 
before an audience of English scientists the possibility of 
wireless electric light. It is likely that some of the startling 
news in relation to the possibility of wireless transmission of 
electric current must be accepted with reservation, but there 
is no doubt that the developments of this branch of the elec- 
tric science will prove to be one of the most important and, 
we might say, most wonderful. 


After a long time of laborious research and experiments, 
two Belgians, Monge and Arzano have succeeded in perfecting 
a process by which they are enabled to metallize objects of 
very fragile nature, such as, for instance, fine laces, or a rose 
in full bloom. They hdve established a factory at 17 Rue 
d’Irland Saint Gilles, Brussels, with the object of placing 
finely finished metallized objects on the market, in every par- 
ticular equal to, but at one-eighth the cost of, cast bronze. The 
process permits of perfectly duplicating the incomparable 
forms nature gives to her products, such as flowers, leaves, 
fruits, etc. The articles to be metallized are retained in a 
bath form 24-to 72 hours, and the finished articles appear 
to be made out of solid bronze. 


According to the Cologne Gazette a new ocean liner will 
soon be built for the Hamburg-American Steamship Co. in the 
yards of Harland & Wolff at Belfast, Ireland. The new vessel 
is to be called the “Europa,” and is expected to be launched in 
1908. She will have luxurious passenger accommodations, in- 
cluding Turkish baths, elevators, a tennis court on the prome- 
nade deck, and a swimming tank, 75x25 feet. There will be 
accommodations for 550 first-class passengers, 350 second-class, 
1,000 third-class, and 2,300 steerage.» With the 500 men re- 
quired for the crew, the vessel will carry 4,700 persons, the 
largest of any of the transatlantic liners. The new vessel will 
have a speed of 19 knots, a displacement of 42,000 tons, a 
length of 750 feet, and a beam of 80 feet. 


The Metropolitan Life Insurance Co., New York, has an- 
nounced its plan for a 50-story tower which will rise 690 feet 
from the foundation. It will be built in completion of its 
marble office building covering the block between Madison and 
Fourth Avenues and 23d and 24th Streets. It will be five 
stories higher than the Singer Building tower now in process — 
of construction. The tower will have 75 feet frontage on Madi- 
son Avenue and 85 feet on 24th Street. The height above the 
sidewalk will be 658 feet. A huge clock face will be a feature 
of the tower at a height of 346 feet above the sidewalk. The 
dial will be 25 feet in diameter and the hands 12 feet long. 
Six express elevators will be installed in the tower, four of 
which will terminate at the 42d story. 


Japan is immensely rich in water power, the aggregate of 
which is estimated at some 1,000,000 horsepower. More than 
a hundred smaller waterpower installations are already in 
existence, and some very important ones are being constructed. 
Among the latter is a power station for Kioto, with a canal 
of 7 miles in length, and a fall of 110 feet. The capacity of 
this station will be 4,400 horsepower. The power station for 
Tokio, on the Tamagava River, will have 20,000-kilowatt trans- 
mission, with a 40,000-volt tension, over a distance of rather 
more than 25 miles. Another large station will be placed be 
tween Kioto and Osaka, which towns lie at a distance of 
about 40 miles, and this installation is calculated at 32,000 
kilowatts. Japanese enterprise has also brought some water- 
power installations into Korea.—Engineering. 
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The manufacturers of an English motor car, known as the 
Siddeley, have introduced a substitute for the pneumatic tire. 
Although it is doubtful whether the new introduction alto- 
gether solves the difficulty due to the liability of puncture of 
the ordinary tire, there is no question that the new tire acts 
as an excellent compromise, and at the demonstration given 
in London some extraordinary results were obtained. The 
new tire is known as the elastes tire, and has derived its 
name from a solution called elastes, which consists of glue, 
glycerine and chromic salts mixed at a high temperature. This 
mass injected into the inner tubes used with the covers of 
ordinary pneumatic tires solidifies in a few days into a soft 
rubber, rendering the combination a soft cushion tire fit to 
combat roads of all conditions. The advantages’ claimed for 
“elastes” filled tires are entire immunity from puncture, 
longer life of covers, and ultimate saving in running cost. It 

is calculated that a set of elastes tires will run for at least 

10,000 miles fitted to a 24 horsepower car. The experiments 
prove that half the price of tires can be saved through the 
use of “elastes.’ From this it would appear that a decided 
step has been taken toward a perfect type of tire. 


Assuming the steam consumption of the turbines of the new 
Cunard steamship Lusitania to average 15 pounds per horse- 
power-hour when the turbines are developing 65,000 H.P., it 
has been calculated that the boilers will have to evaporate 
each hour 435 tons of water, which would call for the con- 
sumption of 50 tons of coal per hour, or 1,200 tons per day. 
As the turbine requires for economical working a high vacuum 
it is assumed that the condensers will call for about 50 pounds 
of circulating water for each pound of steam condensed. This 
means an hourly passage of 21,750 tons through the circulat- 
ing pumps, or 522,000 tons per day. Each pound of coal con- 
sumed will require the passage through the furnaces of 14 
pounds of air, making a total of 700 tons per hour, or 16,800 
tons per day. This is equivalent to 21,000,000 cubic feet of 
free air per hour. With the average trip estimated at five 
days it will be seen that the coal consumed will amount to 
6,000 tons. The water evaporated will total 52,200 tons. The 
work of the circulating pumps will be represented by the 
passage through the condensers of 2,610,000 tons of water, or 
60 times the entire weight of the ship and contents. The air 
required for the furnaces will be 84,000 tons.—Iron Age. 


Denatured or industrial alcohol is sold by the Swiss gov- 
ernment at cost—about 25 cents per gallon. There are two 
methods of denaturizing the alcohol, the complete and the in- 
complete. The complete method is applied to spirits which 
are to be used for heat, light, and power purposes. This alco- 
hol is fully denatured; pyridin is used as a base. Incomplete 
denaturization prevents the alcohol from being used as a bey- 
erage, but does not destroy its properties for special uses. 
The process of denaturizing varies according to its intended 
use. To each 100 parts absolute alcohol the following sub- 
stances are added: (1) For vinegar: 5 parts absolute acetic 
acid mixed with at least 200 parts water. Wine or beer may 
be substituted for the water. (2) For varnish, polishes, etc.: 
2 parts wood alcohol and 2 parts benzine, or % part turpen- 
tine oil, or 5 parts wood alcohol, or 4.4 pounds shellac, or 4.4 
pounds copal rosin, or 1.1 pound camphor. Camphor may be 
used only by firms using the finished product in their own 
factories exclusively. (3) For paints and colors: 10 parts sul- 
phuric ether, or 1 part benzol, or 1 part coal-tar oil, or 14 part 
turpentine oil, or 25 grammes bone oil, or 25 grammes aniline 
blue (or eosin, or violet, or fluorescin), or 100 grammes 
_ Naphthaline, or 4.4 pounds technically pure methyl alcohol, 
or 1.1 pound camphor. 


CONDITION OF STEAM TURBINE AFTER LONG TIME 
; OF SERVICE. 


Power, December, 1906. 


After eleven months’ run a turbine in the power station of 
_ the Baltimore Power Company was dismantled for the purpose 
_of inspection. A thorough examination after so long a time 
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of more or less constant service shows the following results: 

The general condition of the machine was found to be as 
good as it was at the start; no blades were found missing; 
the blades were in excellent condition, although a slight sur- 
face oxidation was noticed, due to condensed steam remain- 
ing in the cylinder while the machines were out of commis- 
sion; the bearings showed no wear; nor was there any wear 
on the shaft; in fact, the original marks of the scraper tools 
were plainly visible over the entire wearing surface of the 
bearings, which proves that the rotating element is supported 
on oil films; the governing mechanism was perfect, with the 
exception of two inexpensive knife edges, which were re- 
placed; lost motion had not developed in this device, and the 
governing was as positive and sensitive as when first installed. 

The whole plant referred to has been running for a year 
with twenty-four hours’ service; no troubles of serious nature 
have arisen, and practically no repairs have been necessary 
excepting of a minor character. Once one of the bearings ran 
warm, but this was due to shortage of oil in the lubricating 
system. A copper expansion joint located on one of the equal- 
izing pipes fractured, but no trouble resulted, and it was re- 
placed by another. These facts being taken into consideration, 
it is the opinion of Mr. Josselyn, the vice-president and man- 
ager of the operating department of the Baltimore Power 
Company, that from an operating standpoint the steam tur- 
bine has proven eminently successful for central station servy- 
ice. 


MAKING ALCOHOL FROM SAWDUST. 
The Engineer, Chicago. 


Wood alcohol is made by the dry distillation of wood, that 
is, by heating wood in the absence of air, under which con- 
dition vapors are given off and charcoal left behind. The vap- 
ors are then cooled and condensed to a liquid, which is separ- 
ated into its constituents, one of which is wood alcohol. Some 
50 years ago a chemist discovered that by boiling sawdust 
for a long time in a fairly strong acid, it produced a sugar 
which could be fermented to ethyl alcohol. The yield he 
obtained, however, was too small to make the process of any 
commercial value. The first process to have even a vestige 
of commercial value was that of Simonson, a Swedish chemist, 
who proposed to treat the sawdust in three times its weight 
of strong sulphuric acid at a high temperature and pressure. 
Even this method, however, was difficult and expensive and 
did not give a good yield of alcohol. A number of patents 
were issued which were merely variations of this process, 
among them being that of Classen, a German chemist, who 
treated the sawdust with strong acid and afterward submitted 
it to hydraulic pressure. Not satisfied, however, he went on, 
gradually perfecting a method, and finally about three years 
ago he patented a process which is now in successful opera- 
tion in this country. 

The process is, shortly, as follows: Sawdust, or wood waste, 
in pieces up to the size of a lead pencil is dampened and 
placed in a large cylinder which is lined with lead so as to 
resist the action of the acid used during the process. Sul- 
phuric acid is then introduced in the proportion of one part 3 
per cent sulphuric acid to three parts of wet sawdust. The 
cylinder is revolved in order to thoroughly mix the contents, 
which are rapidly heated up to 300 degrees F. The mass is 
kept at this temperature, and under pressure for an hour. 
Then the steam and acid are blown off, and the acid is saved 
to be used again. The sawdust is thoroughly washed with 
water in order to abstract all sugar which has been formed. 
This solution is then treated with lime to neutralize the small 
amount of acid it contains and heat is added. Fermentation 
begins almost immediately and is practically complete after 
8 hours. After the fermentation is complete, the liquor is 
distilled and the alcohol purified in exactly the same manner 
as the alcohol from corn, and the resulting product is ethyl 
alcohol, differing in no way from the best grade of ethyl alco- 
hol produced from grain, potatoes or molasses. The yield is 
excellent, amounting to 25 gallons of absolute alcohol per ton 
of wood, and this value is about the same for all available 
woods. 
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GOVERNING DEVICE FOR INTERNAL COMBUSTION 
ENGINES. 


The Mechanical Engineer. 


This method of governing internal combustion engines, 
named after its inventor, A. R. Bellamy, of Stockport, Eng- 
land, is founded on the well-known method of the interposi- 
tion of a wedge-shaped block between the valve stem and the 
lever actuating the valve. 

As seen from the cut, a small lever A, which is oscillated 
by a connecting-rod B and crank or other mechanical device 
through the medium of a cam on the side shaft C, is fitted to 
a pivot. Between the free end of this pivoted lever A and the 
stem D of the valve admitting explosive mixture to the engine, 
is disposed a wedge-shaped or inclined block HE interposed in 
such a manner that the pivoted lever acting on the wedge- 
shaped block brings the face of the same into contact with 
the stem of the mixture valve, thus opening the valve against 
the action of the spring F’ on each oscillation of the lever A. 
A compression spring G may be employed to maintain the 
wedge or inclined block # always in contact with the lever A. 
The inclined block # is pivoted to a spindle or rod H con- 
nected to a lever 7. This lever J is secured to a rod L 
mounted in suitable bearings. To the rod ZL are also con- 
nected levers K, which are actuated by the governor of the 
engine. The oscillating movement of the levers J and K, indi- 
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Governing Device for Internal Combustion Engines. 


cated by light center lines in the cut, in answer to the calls 
of the governor, reciprocates the rod H-and causes the wedge- 
shaped block H to be correspondingly moved laterally between 
the end of the pivoted lever A and the stem D of the mixture 
valve. When the load on the engine is light the levers J and K 
move the thinner end of the wedge H# above the point of the 
stem D of the mixture valve, leaving a gap between the wedge 
and the valve stem. The pivoted lever A therefore oscillates 
the wedge H some little distance before the inclined wedge can 
come into contact with the valve stem D, and the mixture 
valve is opened to its smallest extent. This opening of the 
mixture valve is gradually increased to a maximum as the 
governor slides the inclined wedge until the thickest part of 
the wedge comes into contact with the valve stem. When the 
wedge EF is pulled right away from between the valve stem 
and the oscillating lever, such as would happen if the engine 
“raced” or “ran away,” the lever A would be incapable of open- 
ing the mixture valve at all, thus cutting off entirely admis- 
sion of explosive mixture to the enginé, 


CONCLUSIONS AS TO THE STABILITY OF STEEL FRAME 
BUILDINGS. 


Some interesting conclusions. on the stability of tall steel 
frame buildings have been made public by Mr. Frank B. Gil- 
breth, a well-known contractor of New York City, who is at 
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the present time reconstructing the eight-story steel frame 


Mutual Life building in San Francisco. He believes that 
there is no reason to fear structural damage in tall buildings 
in San Francisco or any other city by an earthquake as se- 
vere as that of April 18, 1906, provided the buildings are 
properly designed and constructed. The Mutual Life build- 
ing which, though only eight. stories,is taller than the aver- 
age ten-story building, was built thirteen years ago on made 
ground, and passed through the earthquake without a struc- 
tural blemish. However, the subsequent fire damaged it to 
such an extent as to necessitate the removal and reconstruc- 
tion of the upper six stories. This gave the contractor an un- 
usual opportunity to investigate the condition of a modern 
structural steel building which had been subjected to an earth- 
quake shock and afterwards to a severe fire. The result of 
his investigation is given as follows: 

1. <A steel frame, properly painted and buried in masonry, 
will not rust enough in thirteen years to affect its strength 
any measurable amount. 

2. The better the steel is coated with mortar the less it 
will rust. 

3. Portland cement is better than lime mortar for imbed- 
ding steel to prevent it from rusting. 

4. Unpainted iron rods buried in mortar composed of lime 
and a large proportion of Portland cement, rust very little, 
certainly not enough to impair their strength, i 

5. Columns should be of such cross section that they can 
be thoroughly imbedded in Portland cement, avoiding a hol- 
low column unless latticed and filled with very soft concrete. 

6. Wherever possible, preference should be given to those 
shapes of steel that present the least surface to the action of 
rust. 

7. If steel is not thoroughly cleaned from rust before it is 
painted, the paint will not greatly retard the progress of the 
rust. 

8. It is much easier to cover steel thoroughly with con- 
crete than with brick masonry. If brick masonry is to be 
used the bricklayer should thoroughly plaster the steel work 
ahead of the brick work. 

9. The quality of the paint used, though important, is not 
so important as surrounding every part of the steel with 
Portland cement. 

10. Interior columns do not rust as much as exterior col- 
umns. 

11. Cinder concrete does not injure to the slightest de- 
gree a steel floor beam that has been painted. 

12. No pipes or wires should ever be placed behind fire- 
proofing, as they will buckle with the heat and push off the 
fireproofing. : 

aks} 
it had had fireproof exterior door and window-frame with 
wire glass and an emergency water tank on the roof, 

14. Terra cotta blocks are not as good as concrete for 
fireproofing interior columns, nor do they protect the steel 
from rusting as well as does Portland cement concrete. 

15. Neither marble nor any of the well-known kinds of 
plaster will withstand heat. There is a great demand for 
some durable material that can be worked as easily as can 
wood or plaster, but which will resist great temperature. 


This building probably could have been saved intact it | 


EFFECT OF DURATION OF STRESS ON STRENGTH AND . 


STIFFNESS OF WOOD. 


Trade Bulletin 10, Forest Service, United States Department 


of Agriculture. 


It has been established that a wooden beam which for 4 
short period will sustain safely a certain load, may break 
eventually if the load remains. For instance, wooden beams 
have been known to break after fifteen months under a con- 


stant load of but 60 per cent of that required to break them in 
an ordinary short test. There is but little definite and sys | 
tematic knowledge of the influence of the time element on the | 


behavior of wood under stress. 


This relation of the duration of stress to the strength and — 


stiffness of wood is now being studied by the Forest Service — 


at its timber-testing stations at Yale and Purdue universities. — 
The investigation will determine the effect of a constant 


load on strength, the effect of impact load or sudden shock, 
the effect of different speeds of the testing machine used in 
the ordinary tests of timber under gradually increasing load, 
and the effect of long-continued vibration. | 
To determine the effect of constant load on the strength of | 
wood, a special apparatus has been devised by which tests 00 — 
a series of five beams may be carried on simultaneously. These 
beams are 2x 2 inches in section and 36 inches in length, each | 
under a different load. Their deflections and breaking points | 


j 
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are automatically recorded upon a drum which requires thirty 
days for one rotation. The results of these tests extending 
over long periods of time may be compared with those on ordi- 
nary testing machines, and in this way safe constants, or 
“dead” loads, for certain timbers may be determined as to 
breaking strength or limited deflections. 

The experiments of the Forest Service show that the effects 
of impact and gradually applied loads are different, provided 
that the stress applied by either method is within the elastic 
limit of the piece under test. For example, a stick will bend 
twice as far without showing loss of elasticity under impact, 
or when the load is applied by a blow, as it will under the 
gradually increasing pressure ordinarily used in testing. 
These experiments are being extended to determine the gen- 
eral relations between strength under impact and gradual 
loads. 7 

Bending and compression tests to determine the effect of the 
speed of application of load on the strength and stiffness of 
wood have already been made at the Yale laboratory. The 
bending tests were made at speeds of deflection varying from 
2.3 inches per minute to 0.0045, and required from twenty sec- 
onds to six hours for each test. The woods used were long 
leaf pine, red spruce, and chestnut, both soaked and kiln dried. 
From the results are obtained comparable records for differ- 
ence in speeds in application of load. A multiplication of the 
results of any test at any speed by the proper reduction factor, 
derived from these experiments will give equivalent values at 
standard speed. The tests also show concretely the variation 
of strength due to variations of speed liable to occur during 
the test itself. The results plotted on cross-section paper give 
a remarkably even curve as an expression of the relation of 
strength to speed of application of load, and show much greater 
strength at the higher speeds. A numerical expression of the 
law, averaging all species, both wet and kiln-dry, gives the 
following table, which shows the increase in strength with 
the increase of speed of' test: 


Minutes to Move -—— Ratios of Ultimate Strength. 


Crosshead one inch. Compression. Bending. 
900 100 100 
350 100.8 100.9 
150 102.3 107.3 
40 106.9 110.1 
5 113.8 118.7 


The first column, which gives the number of minutes re- 
quired to move the crosshead of the testing machine over the 
space of one inch is the reciprocal of speed. The second and 
third columns give the effect of this increase of speed upon 
compression and bending, respectively, and show that strength 
increases with speed. The strength at the lowest speed is 
arbitrarily fixed at 100 as a convenient basis for comparison. 
The ordinary bending-test speed for small specimens is one- 
tenth inch per minute, or, reciprocally, ten minutes are 
required to move the crosshead one inch. 

It is common belief among polemen that the continual 
vibrations, to which telephone. poles are subjected, take the 
life out of the wood and render it brash and weak. Nothing 
is definitely known as to the truth or falsity of this idea. 
Tests will be undertaken to determine the effect of constant 
vibration on the strength of wood. 


A RAPID CURRENT HOT WATER HEATING SYSTEM. 
Engineering News 
A rapid-current heating system has the advantage that small 
pipe may be used with consequent lower cost in constructing 
the pipe circuits as compared with ordinary warm-water 
heating systems. Such a system has recently come into ex- 


tensive use in Germany and England, and is known as the . 


Briickner system, after its inventor. The rapid circulation of 
the water is produced by a short length of pipe in which 
steam separation and emulsion take place. 

Referring to the cut, K represents the boiler, R the regula- 
tor, A a closed expansion tank, A’ an open safety tank, V the 
condenser and F the draft regulator. The boiler is in direct 
communication with the safety tank A’ through the return 
pipe No. 4. Thus the system is of the open warm-water type. 
When the temperature of the water leaving the boiler rises 
above the boiling point, vaporization begins in pipe No.1, steam 
‘bubbles are formed in the rising pipe, and the flow to the ex- 
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pansion tank A is composed of a mixture of water and steam, 
the specific gravity of which is much less than that of water 
alone. In expansion tank A the steam bubbles rise to the sur- 
face of the water, and the pressure forces them through the 
pipe at the top of the expansion tank to the condenser, while 
the heated water containing no steam, finds its way to the 
radiators through pipe No. 2. 

Disregarding the difference in specific gravity between the 
water columns in pipes 1 and 4, and 2 and 3, it follows that 
the circulation power, or motive force, obtained depends en- 
tirely upon how much the total weight has been reduced by 
the length of the column of mixed steam and water, i. e., by 
the specific gravity of the emulsion column a,’if we assume 
that separation begins, under normal conditions, near the 
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Rapid Current Hot Water Heating System. 


lower edge of the regulator and that the rising pipe enters 
the expansion tank A just above its bottom. In the Briickner 
system, at least with moderate circulating heights, it is claim- 
ed that only about two-fifths of the sectional pipe area is re- 
quired compared with a low-pressure steam heating system of 
the same capacity. 

The water flows into the radiators, as a rule, at a temper- 
ature of about 210 degrees F., and as the water should always 
enter and leave the radiators from below whenever possible, 
the average normal temperature of the water in all the ra- 
diators will be about 185 degrees F. The second expansion 
tank A’ is simply a safety tank for equalizing the pneumatic 
pressure produced by firing, and for the purpose of receiving 
an extra flow of water caused by too hot a fire. 


MAKING SEAMLESS STEEL TUBES. 

The following article on the manufacture of seamless steel 
tubing, for boiler tubes and other purposes, is taken from the 
Pittsburg Dispatch, a daily newspaper. While not at all tech- 
nical, it is as good a description of the process as could be 
given without going into details at great length. The plant 
spoken of is the Shelby Steel Tube Company’s mill at Green- 
ville, Pa. 

The steel reaches the tube mill in blooms six inches square, 
each weighing about 750 pounds. This bloom is put into a 
continuous heating furnace, which has a capacity of 150 
blooms, and remains there until ready to be rolled. It is then 
taken from the furnace by an automatic conveyor to what is 
known as the 20-inch bar mill. Here the bloom is rolled into 
a solid round billet about 314 inches in diameter. From the 
rolls the billet is carried by conveyors to the hot saws, where 
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it is cut to the required length of about 37 inches, each piece 
weighing somewhere near 80 pounds. These smaller billets 
then go through an underground passage to the steel yard, 
where they are stacked in piles and allowed to cool. The 
systematic inspection of the tubes begins at this stage of their 
manufacture. Company inspectors here give each section of 
the steel a slight inspection before it is transferred to the 
furnace which heats it for the piercing operation, the most 
important step in the making of seamless steel tubes. In this 
furnace the steel is brought to almost a welding heat, is taken 
from the furnace and put into the rotary piercing mill, which 
revolves the billet at 1,500 revolutions a minute, at the same 
time forcing it over a plug, and in fifteen seconds the solid 
steel billet is converted into a seamless tube nearly 8 feet long, 
4 inches diameter and.14-inch wall. 

The tube is now picked up by another automatic conveyor 
and carried to the reheating furnace, where it is again 
brought to almost a welding heat and then carried to the 
two-high rolls, where it is subjected to six operations over a 
plug, elongating the tube to a length of about 19 feet, reducing 
its outside diameter to 314 inches, and the thickness of wall 
to 7-32 inch. The tube is next taken to the pointing hammers, 
where it is pointed for the cold-drawing operation, and after 
this it goes to the pickle house, where it is put into a strong 
solution of boiling blue vitriol acid which removes all scale 
and cinders or other foreign matter, leaving the surface abso- 
lutely smooth. A composition of tallow and flour is then ap- 
plied to the tube, giving it a coat to reduce the friction dur- 
ing the cold-drawing. 

After waiting long enough for the grease to dry, the tube 
goes to the draw bench, where it passes through the first 
cold-drawing operation, which consists of putting into the tube 
a mandrel and then drawing it through a round die. This 
process, by stretching the metal, elongates the tube, thins the 
wall, and smooths it both on the inside and outside. After 
the first cold-drawing, the tube is taken to the open-furnace 
annealing oven, where it remains for about half an hour, 
or until thoroughly annealed. Then the tube is again put 
through the pickle solution to take off the scale and dust 
accumulated during the annealing. It is again given the tal- 
low and flour treatment, and taken to the draw-bench. This 
is repeated until the tube is of the required diameter and 
gage. 

The tube is now ready for the finishing department, where 
it passes through the final operation before the first govern- 
ment inspection. This consists of straightening and cutting 
to length. At the first inspection the government inspector 
is required to examine each separate tube for surface and 
gage; from each one hundred tubes thus inspected he picks at 
random one tube for the elongation test, and two or three 
short pieces to be used for the crushing and flattening tests. 
These are stamped with the government stamp, and taken, 
with the other tubes to be again annealed, to a retort furnace; 
this because no air is allowed to strike the tubes during 
this last annealing or the cooling which follows it. When 
cold the tubes are removed from the retort and go to the 
straightening machines, where they are straightened for the 
last time. They then go to the shipping room to await the 
government test for elongation and strength. B. 


CENTRIFUGAL PUMPS. 


Abstract of Part of Paper Read by William G. Gass before the 
Manchester (England) Association of Engineers, 
December 7, 1906. 


The credit of bringing the centrifugal pump on to a work- 
ing basis is usually given to Appold, but long before his 
time, however, the’ centrifugal fan was at work, for as far 
back as 1713, Papin, the celebrated French engineer, de- 
signed one, and others have been made, both in England and 
America. 

In the development of centrifugal pumps. a variety of types 
have been evolved, but in all cases the pump consists of an 
outer portion, referred to as the casing, in which the inlet 
and outlet passages are formed, and which encloses a revolv- 
ing wheel, impeller, fan, rotor, disk, runner, piston or bucket, 
these being various names for it. 
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Classes of Centrifugal Pumps. 

Centrifugal pumps may be divided into four general classes 
or types which we, for simplicity, will refer to as types A, 
B, C and D respectively. Two sections of type A are shown 
in Fig. 1; the bucket is shown by dotted lines. This type has 
a single inlet central to the casing. It has no expanding 
chamber and is usually made only in smaller sizes, say up to 
about 6 inches diameter of inlet and outlet. The outlet is, 
as a rule, placed vertically as shown. The casing is divided 
in the center and the two halves bolted together. Fig. 2 


shows a variation of this type with expanding chamber, and 


with an elbow fitted to the inlet which sometimes is used to 
form a support for the end of the shaft and provided with a 
stuffing box and gland. Type B is shown in Fig. 3. This 
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Fig. 1. Centrifugal Pump—Type A. 


type is quite popular, and pumps are made after this pattern 
up to the largest sizes. The inlet and outlet shown at right 
angles may be made at any angle in regard to one another. 


The casing is divided in the horizontal and sometimes also. 


in the vertical center line, and in some cases a segment is 
fitted which permits the bucket and the shaft to be lifted out. 
In this type the expanding chamber is provided for by the 
eccentricity of the axis of the shaft with regard to the ex- 
ternal periphery of the casing, and in the larger sizes by the 
additional widening of the body toward the outlet. The inlet 


is branched and the incoming water divides into two streams, 


giving what is known as the double inlet or balanced type, 
the idea being that the two streams of water entering from 
opposite sides balance themselves and remove any end thrust 
on the shaft. 
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Fig. 2. Centrifugal Pump—Variation of Type A. 
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Type C, Fig. 4, is another form of the balanced or double 
inlet type, in which the expanding chamber is external to the 
diameter of the bucket and circular in section, but of increas- 
ing diameter, the space between the tip of the bucket arms 
and the expanding chamber being approximately parallel in 
section and circular in form. Type D, Fig. 5, has a single 
inlet, the expanding chamber developing external to the 
diameter of the bucket, but the continued development of 
which is carried out behind that part of the casing against 
which the bucket runs. The cuts of these four types show 
them all with the shaft horizontal and the buckets vertical, 
but they will any of them work equally well with the shaft 
vertical and the bucket horizontal; they would then, however, 
require some special form of bearing to carry the weight of 
the shaft. 
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Construction of the Bucket. 

Our next point for consideration is the bucket, the portion 
of the pump which may be said to do all the work. We find 
that there are two classes of buckets only, which are, the 
closed type, Fig. 6, and the open type, Fig. 7. 

In the closed type the vanes are carried from the hub but 
are covered in on either side, leaving a space in the center 
on each side through which the water enters, and is confined 
between these covers until it leaves the bucket and is dis- 
charged into the casing; a dividing plate attached to the 
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Fig. 3. Centrifugal Pump—tType B. 


arms prevents the two streams coming directly in contact 
as they enter the bucket. This type of bucket is used in 
pumps of Type B, and is occasionally used in a modified form 
in both forms of Type A, in which case it has a single inlet 
only. In the open type, which is generally used in pumps of 
Type C and D, the vanes are not enclosed, but run between 
the faces of the casing which encloses them, and when used 
in the double inlet pump have a dividing plate to prevent the 
entering streams striking each other. The. cut shows a 
bucket of the double inlet type, but they are made of the 
single inlet as well. 

In both types the vanes are generally curved backward to 
the direction of rotation, although occasional makers use 
straight arms inclined backward in a similar manner; they 
are usually six in number, though four and eight are some- 
times used, and occasionally, though very seldom, more than 
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Fig. 4. Centrifugal Pump—tType C. 


that number. The radius of curvature is given differently by 
different writers on the subject, but makers seem to each 
arrive at a form of curve which they find suits their require- 
ments best. 

If the bucket were made exactly and mathematically correct 
We ought to have a different curve of vane for every change 
of speed and lift, but for manufacturing purposes it would 
involve so great a number of patterns as to be impracticable, 
and a compromise has to be made. In the diagram, Fig. 8, 
is given a simple method of striking the curve of the vanes 
which works very well, both for open and closed buckets up 
to large diameters, and which is in effective operation for lifts 
of 60 feet and over with best results. The method of laying 
Out is as follows: Divide the circle representing the diameter 
of the bucket into six or any number of arms desired, bisect 
each radii, then using this bisected point as a center, and 
with a radius BO—AB+1/6 of AB, draw the curves which 
represent the working face of the vanes of the bucket. The 
back of each vane can be made to give a thickness suitable to 
the material of which the bucket is to be made. Different 
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firms have different methods, but this is simple and easily 
understood by any workman who has to make the pattern, and 
is very effective. 

As an argument against the open bucket is the statement 
that it is possible to make the closed bucket a better fit be- 
tween the facings than the open one, and thus there must 
be more leakage in the latter bucket than in the other; but 
this is not so, as they can both be made with the same clear- 
ance to begin with, and there is no more wear in One case 
than in the other. As far as the centrifugal effort is concerned, 
there is not any great difference between them, the slip in 
both being about the same. In some cases in the closed type— 
in order to reduce the leakage—one, two, or three facings are 
employed, with extra vanes on the outside to give a pressure 
between the facings; but additional facings are not a satis- 
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Fig. 5. Centrifugal Pump—Type D. 


factory solution of the difficulty. Another way has been to 
put loose rings in recesses in the casing,'and keep them close 
up to the bucket by screws adjustable from the outside. 


Pump Casings. 

In Type A, which is the cheapest type of pump made, there 
is no attempt to reduce the velocity of the water leaving the 
bucket by means of an expanding chamber; and in many 
pumps the water emerges from the buckets only while pass- 
ing the aperture of the outlet, so that, practically, the deliv- 
ery from the bucket is intermittent, each section delivering 
for about a quarter revolution, and doing nothing for the re- 
mainder. Of course, the efficiency is comparatively low, and 
as it is only made in the smaller sizes and for low lifts, we 
need not waste any further time considering it. In Fig. 2, 
however, the conditions are more correctly allowed for, and 
it will be as economical as the other types, the flow of water 
from the bucket being similar to that in Type C. 

In Type B, as the expanding chamber is formed partly 
around the outer circumference and partly between the sides 
of the bucket and the casing, and as the distance from the 
circumference of the bucket to the casing is comparatively 
short, the stream of water emerging from the bucket has to 
make a more or less sharp turn, as shown by dotted lines in 
the section, Fig. 3, to pass to the space on each side of the 
bucket. 
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Fig. '7. Open Type Bucket. 


Fig. 6. Closed Type Bucket. 


Considering Type C, we find that the bucket is generally the 
open one, and the entry of the casing of the double inlet or 
balanced type. Referring to Fig. 4, the water in this case 
leaves the bucket and enters the expanding chamber in prac- 
tically a circular plate of water of a width equal to the 
width of the periphery of the bucket, and moving radially or 
nearly so. As a rule this type of pump has the section of 
the expanding chamber circular and of increasing diameter, 
with practically sharp corners or of very small radius where 
the short, approximately parallel, passage known as the whirl- 
pool chamber, from the pump bucket to the expanding cham- 
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ber, joins it. The dotted lines in Fig. 4 show the movement 
or the tendency of the movement of the water as it enters 
the expanding chamber. The natural tendency of the parallel 
moving sheet of water is to keep on in a straight line, and 
as it loses its velocity it spreads out and follows the path 
shown in dotted lines. This movement is modified to a cer- 
tain extent by the water already in the chamber, moving 
toward the discharge. Attention to this movement of the 
water was first drawn from traces of deposits having been 
found in some casings at points a and D. 

In Type D, Fig. 5, an attempt has been made to obviate 
some of these defects, and reduce the losses due to eddy. In 
this type it is noticed 
that the expansion 
chamber is formed, not 
in the center of dis- 
\ charge of the bucket, 
\ but to one side of it; 
the bucket is of the sin- 
gle inlet open type; 
| tapered to the periph- 
/ ery to keep the velocity 
of the water constant. 
Referring to the _ sec- 
tion, Fig. 5, it will be 
noticed that as the wa- 
ter leaves the bucket it 
moves round the out- 
side of the expanding chamber unbroken, and the water which 
has previously been discharged, and is moving toward the out- 
let, has a free passage through the middle of the chamber. The 
general result of this is that the water leaves the pump with 
a spiral movement of very long pitch. By using the single 
inlet there is no loss due to dividing the entering water. One 
bearing is provided close to the bucket, with another in the 
cover, both well protected from the water. Only one, and that 
he simplest form of joint, has to be broken to get at the 
bucket, and there is no difficulty whatever from end thrust 
with a properly designed bucket. The result of this type has 
been to get an increased efficiency of work, together with 
greater facility for examination. In every type of pump the 
casing should be provided with a stop which fits the bucket 
as closely as possible at the point marked a in Fig. 1 to cause 
the issuing water to move in one direction. 


Fig.8. Laying Out of the Vanes of the Bucket. 


Compound Pumps. 
In the compound or turbine pump we have the single cen- 
trifugal pump developed so as to obtain results which a single 
pump is not capable of, and results which at first sight would 
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Fig. 9. Compound Centrifugal Pump. 


seem impossible to be obtained from a centrifugal pump at all. 
This has been accomplished by using two or more pumps 
working in series, that is with the delivery from the first 
passing to the second, the second to the third, and so on for 
as many series as are necessary for the head to be overcome. 
In compound pumps the conditions set up are somewhat dif- 
ferent to those of the single pump. The guide plates for 
guiding the water on to the next bucket, so as to insure its 
moving in the right direction, are necessary, and these are 
fitted to all pumps, being arranged somewhat differently by 
each of the different makers. 

It will be noticed in the sections of pumps given, that in 
Fig. 9 the closed bucket with single inlet is used, and is fitted 
with a balancing arrangement which is to balance the end 
thrust of successive buckets. Several makers have made their 
pumps with the buckets placed back to back, as in Fig. 10, 
to balance each other, but this necessitates more or less tor- 
tuous passages which should be avoided. 
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The compound pump may be roughly said to add a pressure 
for each successive stage equal to the pressure due to each 
stage if used as a single pump, that is,if with a single bucket 
pump one can get a pressure equivalent to 50 feet head, with 
two stages one would get 100, and with three stages 150 feet, 
and so on, and such pumps are made with 10 in the series, and 
up to very high lifts. The use of electric motors has given 
great impetus to the use of these high lift pumps and ren- 
dered possible their adoption where before they were im- 
practicable, as driving these high lift pumps with either a 
belt or ropes is not at all a satisfactory way. With a com- 
pound pump one can also arrange to deliver a large quantity ~ 
at a reduced pressure, or a small quantity at a higher pres- 
sure where the conditions require it, by running the buckets 
in parallel or in series. 

In regard to efficiency of the compound pump, up to 75 and 
80 per cent is claimed for it, except in very small sizes, and 
due to the fact that the delivery is constant and not inter- 
mittent, as with a reciprocating pump, the line of pipes can 
be made smaller for the same delivery, making a considerable 
saving in long lines of pipes, but the speed of flow should be 
considerably less than for single pumps. Also by driving them 
with motors they can be arranged to pump in stages, one com- 


Vrrrerred 
= 


ltt 
SS 


gNZ 


ANAS 


AYA -KY 
La NO» he 


A 
Q Z 
SSSSSS3 LZZZ 
LDTZTP SO BBS SSS SSS SESS 


WBE 
NR es AWS Up = 
Bayt Sy) Sy SEC Z v ; 


7 
7 42 
QB 


GY 


ss 


Machinery,N.¥. 


SOI 


pound delivering to the next stage, the second one receiving 
the delivery under a slight pressure, and so on for a con- 
siderable height, making them very suitable for deep mine 
pumping. 
Losses of Energy. 
In conclusion we may summarize the points where losses 
of energy in centrifugal pumps arise. 


1. Friction of the water in the passages. 

2. Loss of energy where water enters the bucket. This is 
practically a right-angle turn to the flow of the water, and 
unavoidable. 

3. Loss of energy when water leaves the bucket and enters 
the expanding chamber. 

4. Leakage at joint of bucket with casing. 

5. Slip of bucket. 

6. Friction of shaft in glands and bearings. 

* * * 


In this country we have made ourselves accustomed to 
look upon Hungary as being backward in all industrial prog- 
Recent reports, however, seem to indicate that this 
country is fairly well keeping pace with the progress in other 
parts of the world. The latest achievement in railroading in 
that country is the building of express locomotives for the 
government railroads of Hungary which will develop a speed 
of 85 miles an hour. In some other respects Hungary has 
also proven its ability to at least keep pace with the rest 
of us in industrial progress. It is claimed that the first sub- 


way in the world was constructed in Budapest. 
* * * 


The closing days of Congress were marked by an important 
amendment to the free alcohol bill which removes the present 
restrictions to small distillers, and makes it possible for 
farmers and others to establish small plants and produce 
denatured alcohol without a bonded warehouse. It undoubt- 
edly will have arn important influence on reducing the cost of 
denatured alcohol from the present price of 35 to 40 cents 
per gallon to’a price that will make it an active competitor 
of gasoline and kerosene oil. 
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ON THE ART OF CUTTING METALS.—4.* 


FRED. W. TAYLOR. 


LIP AND CLEARANCE ANGLES OF TOOLS. 

Contrary to the opinion of almost all novices in the art of 
cutting metals, the clearance angle and the back slope and 
. side slope angles of a tool are by no means among the most 
important elements in the design of cutting tools, their effect 
for good or evil upon the cutting speed and even upon the 
pres ire required to remove the chip being much less than 
is ordinarily attributed to them. 


Olearance Angle of the Tool. 
The following are our conclusions regarding the clearance 
angle of the tool: 


(a) For standard shop tools to be ground by a trained 
grinder or on. an automatic grinding machine, a clearance 
angle of 6 degrees should be used for all classes of roughing 
work. 

(bd) In shops in which each machinist grinds his own tools 
a clearance angle of from 9 degrees to 12 degrees should be 
used. 

In seeking for the proper clearance angles for tools, we 
have as yet been unable to devise any type of experiment 
which would demonstrate in a clear cut manner which clear- 
ance angle is the best. The following, however, are the con- 
siderations which affect the choice of clearance angles. 
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Fig. 29. Spalling of Tool-point by 
Pressure on Clearance Flank due ta 
Feeding Tool into the Work. 


Fig. 28. Spalling of Tool-point by 
Downward Pressure of Chip. 


On the one hand, it is evident that the larger the clearance 
angle, the greater will be the ease with which the tool can 
be fed (wedged or driven) into its work, the first action of 
the tool when brought into contact with the forging being 
that of forcing the line of the cutting edge into the material 
to be cut. On the other hand, every increase in the clearance 
angle takes off an equal amount from the lip angle, and there- 
fore subjects the tool to a greater tendency to crumble or 
spall away at the cutting edge, as indicated in Figs. 28 and 
29. It must be remembered also that the tool travels in a 
spiral path around the work, and that the angle of this path 
with a perpendicular line in the case of coarse feeds taken 
upon small diameters of work becomes of distinctly apprecia- 
ble size. In all cases, therefore, the clearance angle adopted 
for standard shop tools must be sufficiently large to avoid all 
possibility from this source of rubbing the flank of the tool 
against the spiral flank of the forging. The clearance angles 
for roughing tools in common use vary between 4 degrees and 
12 degrees. We have had experience on a large scale in dif- 
ferent shops with tools carefully ground with clearance angles 
of 5 degrees, 6 degrees and 8 degrees. In the case of one 
large machine shop which had used clearance angles ground 
to 8 degrees through a term of years, they finally adopted the 
6 degrees clearance angle with satisfaction. For many ‘years 
past our experiments have all been made with the 6-degree 
clearance angle, and this has been demonstrated to be amply 
large for our various experiments. On the other hand, a 
5-degree clearance angle in practical use in a large shop has 
appeared to us through long continued observation to grind 
away the flank of the tool just below the cutting edge rather 
More rapidly than the 6-degree angle. We have, therefore, 
adopted the 6-degree clearance angle as our standard. 

It should be noted, however, that in shops systematized by 
us the cutting tools are invariably ground either on an auto- 
matic tool grinder, or by special men who are carefully taught 
the art of grinding and provided with suitable templets and 


* Abstract of paper presented before the American Society of Mechani- 
cal Engineers, December, 1906. 
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gages, and that in this case the clearance angle for every tool 
is accurately made to 6 degrees. 

In shops, however, in which each lathe or planer hand 
grinds his own tools, a larger clearance angle than 6 degrees 
should be used, say, an angle of from 9 degrees to 12 degrees, 
because in such shops, in nine cases out of ten, the workmen 
grind the clearance and lip angles of their tools without any 
gages, merely by looking at the tool and guessing at the 
proper angles; and much less harm will be done by grinding 
clearance angles considerably larger than 6 degrees than by 
getting them considerably smaller. It is for this reason that 
in most of the old style shops in which the details of shop 
practice are left to the judgment of the men or to the fore- 
man, that clearance angles considerably larger than 6 degrees 
are generally adopted. 


Lip Angle of the Tool. 


The following are the conclusions arrived at regarding the 
angles at which tools should be ground: 


A. For standard tools to be used in a machine shop for 
cutting metals of average quality: Tools for cutting cast 
iron and the harder steels, beginning with a low limit of 
hardness, of about carbon 0.45 per cent, say, with 100,000 
pounds tensile strength and 18 per cent stretch, should be 
ground with a clearance angle of 6 degrees, back slope 8 de- 
grees, and side slope 14 degrees, giving a lip angle of 68 
degrees. These angles are used in the tool illustrated in 
Fig. 10, March issue. 

B. For cutting steels softer than, say, carbon 0.45 per cent 
having about 100,000 pounds tensile strength and 18 per cent 
stretch, tools should be ground with a clearance angle of 6 
degrees, back slope of 8 degrees, side slope of 22 degrees, 
giving a lip angle of 61 degrees. These angles are used in 
tool illustrated in Fig. 11, March issue. 

C. For shops in which chilled iron is cut a lip angle of 
from 86 degrees to 90 degrees should be used. 

D. In shops where work is mainly upon steel as hard or 
harder than tire steel, tools should be ground with a clear- 
ance angle of 6 degrees, back slope 5 degrees, side slope 9 
degrees, giving a lip angle of 74 degrees. 

#. In shops working mainly upon extremely soft steels, 
say, carbon 0.10 per cent to 0.15 per cent, it is probably 
economical to use tools with lip angles keener than 61 de- 
grees. 

fF. The most important consideration in choosing the lip 
angle is to make it. sufficiently blunt to avoid the danger of 
crumbling or spalling at the cutting edge. 

G. ‘Tools ground with a lip angle of about 54 degrees cut 
softer qualities of steel, and also cast iron, with the least 
pressure of the chip upon the tool. The pressure upon the 
tool, however, is not the most important consideration in se- 
lecting the lip angle. - 

H. In choosing between side slope and back slope in order 
to grind a sufficiently acute lip angle, the following considera- 
tions, given in the order of their importance, call for a steep 
side slope and are opposed to a steep back slope: 

a. With side slope the tool can be ground many more times 
without weakening it. 

bv. The chip runs off sideways and does not strike the tool 
posts or clamps. 

c. The pressure of the chip tends to deflect the tool to one 
side, and a steep side slope tends to correct this by bringing 
the resultant line of pressure within the base of the tool. 

d. Easier to feed. 

Y. The following consideration calls for at least a certain 
amount of back slope. An absence of back slope tends to 
push the tool and the work apart, and therefore to cause a 
slightly irregular finish and a slight variation in the size of 
the work. 

Before it is possible to discuss the proper lip angles for 
tools, two ways in which the cutting edge gives out should 
be described. 

In Fig. 28 is shown on an enlarged scale the manner in 
which the sharp end of the wedge of the tool spalls off or 
crumbles away, when the lip surface of the tool right at the 
cutting edge is subjected to great pressure. In the case of 
cutting very hard metals and also in cutting all qualities of 
cast iron, the pressure of the chip is concentrated very close 
to the line of the cutting edge, and the harder the metal to 
be cut and the smaller its percentage of extension, the greater 
will be the concentration of the pressure close to this line, 
and the greater will be the tendency of the cutting edge to 
spall off or crumble away. 

Fig. 29 shows another way in which the metal of the lip 
surface of the tool spalls off or crumbles away when the line 
of the cutting edge of the tool is subjected to great pressure 
in feeding or forcing the tool into the forging. In this case 
the hardness of the metal into which the tool is being fed 
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is the chief element causing this type of injury to the cutting 
edge. 

In deciding upon the acuteness of the lip angle of a tool, 
the absolute necessity of guarding against the spalling or 
crumbling of the cutting edge from both of the foregoing 
causes becomes by far the most important of all considera- 
tions. In this connection the essential fact to be borne in 
mind is that the harder the metal to be cut, the blunter 
must be the lip angle of the tool. In the case of chilled iron 
and semi-hardened steel, for instance, the lip angle must be 
made from 86 degrees to 90 degrees. A smaller angle than 
this will cause the metal at the extreme cutting edge to spall 
off or crumble away (quite as much on account of the feed- 
ing pressure as from the pressure of the chip), and thus ruin 
the tool. As the metal to be cut grows softer, however, the 
lip angle can be made keener without danger of spalling, 
until with standard tools intended to cut the softer steels, 
say with a high limit for hardness of about 100,000 pounds 
tensile strength and 14 per cent to 18 per cent stretch, the 
smallest lip angle which, in our judgment, it is on the whole 
wise to use would seem to be about 61 degrees. 

Dr. Nicolson with his dynamometer experiments has shown 
that with a “cutting angle” of 60 degrees, corresponding to a 
lip angle of 54 degrees, clearance angle 6 degrees, tools re- 
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Fig. 30. Illustrating the Terms Body, Nose, Flank, Heel, Lip Surface, Clear- 
ance Angle, Back Slope, Side Slope, True Slope, Lip Angle, Cutting Angle, 
and Line of Cutting Edge. 
move metal with the minimum of pressure. This is also cor- 
roborated in a general way by our observations in cutting 
dead soft steel. Therefore from the standpoint of pressure, 
with a view to taking the largest cut with a given pulling 
power and with the least strain upon the working parts of 
the lathe, this angle should be approached. And although, on 
the whole,. the question of pressure on the tool has less 
weight than either the crumbling at the cutting edge, the 
cutting speed, or the proper angles for obtaining the longest 
life and the largest number of grindings for a given tool, still 
it must be considered; and it is this which has led us to 
choose for our standard in each case the keenest cutting 
angle which is free from danger of spalling. 

Metals which even approach in hardness chilled iron and 
semi-hardened steel are but seldom met with in ordinary 
shop practice and, therefore, in selecting the lip angles for 
standard shop tools, we have divided the metals to be cut 
in a shop into two classes: 


a. Cast iron and the harder classes of steel, say, beginning 
as a low limit for hardness with a steel of*about 0.45 to 0.50 
per cent carbon, 100,000 pounds tensile strength and 18 per 
cent stretch; and 

b. The softer classes of steel. 

Our guiding principle in selecting the lip angles for the 
tools to be used in cutting cast iron and the harder classes 
of steel has been to select what we believe to be the smallest 
or most acute lip angle which can be safely depended upon to 
run without danger of spalling off at the cutting edge while 
cutting tne harder steels ordinarily met with in machine 


RAILWAY MACHINERY. 


April, 1907. 


shop practice (such as the hardest steels used in this country 
for car wheel tires, say of 135,000 to 140,000 pounds tensile 
strength, and 9 to 10 per cent of stretch, and, for instance, 
unannealed tool steels, or the harder of the oil hardened and 
annealed forgings which are used under government specifi- 
cations for making large steel cannon, etc.); and after large 
experience in cutting metals of this quality we have conclud- 
ed that it would be unsafe to use a more acute lip angle 
than that shown in Fig. 10, namely, a lip angle of 68 degrees, 
with clearance angle of 6 degrees, side slope of 14 degrees 
and back slope of 8 degrees. We have demonstrated by re- 
peated trials that tools with the above lip angle are safe from 
danger of spalling or of crumbling at the cutting edge, even 
when cutting tire steel, gun steel or tool steel. 

For shops which are engaged mainly in cutting steels as 
hard as tire steel, we should recommend as a ‘standard tool 
one having 6 degrees clearance, 5 degrees back slope and 9 
degrees side slope, giving a lip angle of 74 degrees. Since 
for this special work the tools can be run at a high cutting 
speed, they can be ground in less time, and they can be ground 
more times for each dressing in the smith shop, than tools 
with more acute lip angles. 

Repeated trials were made with tools ground first with a 
clearance angle of 6 degrees, back slope of 5 degrees, and | 
side slope of 9 degrees, giving a lip angle of 74 degrees, and 
afterwards with a clearance angle of 6 degrees, back slope of 
8 degrees, and side slope of 14 degrees, giving a lip angle of 
68 degrees. No difference was indicated in the cutting speed 
of these two tools when used upon a very hard forging. 

It is interesting, however, to note that machinists who 
grind their own tools and who are accustomed to machining 
hard tires and metals of the classes above referred to, in- 
variably use a blunter lip angle than our standard of 68 de- 
gress. After making a few mistakes by grinding tools with 
lip angles which are too acute, they are sure to lean too far 
toward the safe side, and adopt lip angles which are not 
quite sharp enough. They are influenced in this very largely, 
however, by the fact that the less acute the lip angle, the 
easier it is and the less time it requires to grind a tool. A 
tool with a lip angle of 80 degrees for example, can be more 
easily ground then one with a lip angle of 70 degrees. 

In those shops which work upon metals of average hard- 
ness and in which the tools are furnished to the machinists 
ground to the required shapes, and in which either automatic 
tool grinders are used or special grindstone men are employed — 
to grind the tools, more work can be gotten out by grinding 
the tools to angles at least closely approximating ours than 
from the use of tools with blunter lip angles. 

The reason for preferring the more acute lip angle of 68 
degrees, for cutting medium hard metals to the angle of 75 
degrees to 85 degrees adopted by the average machinist, is 
that the more acute angle removes the metal with a lower 
pressure on the tool; while repeated experiments made by 
us in cutting medium hard steels indicate that there is little 
if any difference in cutting speed between the 68-degree lip 
angle and coarser angles. Our standard tools, therefore, are 
capable of taking heavier cuts than the blunter tools, and ina 
given machine working to the limit of its pulling power, can — 
remove rather more metal in a given time. 


FORGING AND GRINDING TOOLS. 


On the Shape of Tools as Affected by Grinding and Forging. 
The following are the important conclusions arrived at 


‘upon this subject: 


A. The shapes into which tools are dressed and the or- 
dinary methods of dressing them are highly uneconomical, 
mainly because they can be ground only a few times before 
requiring redressing. : 

B. The tool steel from which the tool is to be forged 
should be one and one-half times as deep as it is wide. 

C. ‘To avoid the tendency of the tool to upset in the tool 
post under pressure of the cut, the cutting edge and the nose 
of the tool should be set well over to one side of the tool. 

D, Tool builders should design lathes, boring ~mills, etc., 
with their tool-posts set down lower than is customary below 
the center of the work. 


HE. In choosing the shape for dressing a tool, that shape 


should be given the preference in which the largest amount 


of work can be done for the smallest combined cost of forg- 
ing and grinding. 
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F. Forging is much more expensive than grinding; there 
fore the tool should be designed so that it can be ground: 
a, The greatest number of times with a single dressing; 


b. With the smallest cost each time it is ground. 

G@. Best method of dressing a tool is to turn its end up 
high above the body of the tool. Tools can be entirely dressed 
by this means in two heats. 

H. Importance of carefully heating the tool for dressing. 

J. Fire or heat cracks in tools are due to the following 
causes: 

a. Seams or internal cracks in bar of tool steel. 

b. Nicking and breaking the bar of tool steel while it is 
cold. 

ce. Failing to turn the tool over and over while heating it 
for forging. 

d. Too rapid heating, particularly at the start, in a hot fire. 

kK. It is of great importance to properly adjust the rela- 
tive amount of work to be done in the smith shop and on the 
grinding machine in making the tool. 

@. Too much work is generally done in dressing tools to 
exact shape in the smith shop, particularly when automatic 
grinding machines are used. 

b. A limit gage should be used by the smith to properly 
regulate the proportion of smith work and grinding work in 
making the tool. 


On Grinding Tools. 
The following are the important conclusions arrived at 
with reference to grinding tools: 


A. More tools are ruined in every machine shop through 
overheating in grinding than from any other cause. 
B. The most important consideration is how to grind tools 


‘rapidly without overheating them. 


‘C. To avoid overheating, a stream of water amounting to 
five gallons per minute should be thrown, preferably at a 
slow velocity, directly on the nose of the tool where it is in 
contact with the emery wheel: 

D. To avoid overheating where tools are ground by hand 

or with an automatic tool grinder, the surface of the tool 
should never be allowed to fit closely against the surface of 
the grindstone. To prevent this, tools should be constantly 
moved or wobbled about during the operation of grinding. 
. H. To lessen the danger of overheating on the emery 
wheel and to promote rapid grinding, tools should be dressed 
so as to leave the smith shop with a clearance angle of about 
20 degrees, while 6 degrees only is needed for cutting. 

F. Flat surfaces upon tools tend far more than curved 
surfaces to heat tools in grinding. 

G. Tools with keen lip angles, (7. e., steel side slopes) are 
much more expensive to grind than blunt lip angles. 

H. It is economical to use an automatic tool grinding ma- 


chine even in a small shop. 


J. There is little economy in an automatic grinder for any 
shop unless standard shapes have been adopted for tools, and 
a large supply of tools is kept always on hand in a first-class 
tool room so that tools of exactly the same shape can be 
ground in quite large batches or lots. 

&. (\Corundum wheels made of a mixture of grit size No. 24 
and size No. 30, are the most satisfactory for grinding or- 
dinary shop tools. 

-Z. In grinding flat surfaces skillful hand grinders in- 
variably keep the tool wobbling about on the face of the 
grindstone in order to avoid heating. 


On the Size and Proportion of the Body of the Tool. 
Twenty-five years ago it was perhaps the more general 
practice in this country to make the cross-section of the body 
of lathe and planer tools square, and this practice still gen- 
erally prevails in England and upon the Continent. In fact, 
in the report of the Manchester experiments, previously re- 


ferred to, in which the tools of eight of the leading engineer- 


ing establishments were placed in competition, all of the tools 
illustrated have square shanks. Mr. James M. Gledhill also, 
in his admirable paper, on “The Development and Use of 
High Speed Tool Steel,’’ read before the Iron and Steel Insti- 
tute in 1904, refers to tools with square shanks as being the 
standard in use in the works of Armstrong, Whitworth & Co. 
It may be said, however, that the more general practice in 
this country at the present time is to make the depth of the 
body of the tool considerably greater than its width. 
-In choosing the proportion of the height of the shank to its 
depth, the effect of two forces must be considered—the down- 
ward pressure upon the nose of the tool, due to cutting the 
«chip; and the side pressure at right angles to the tool, due 
Partly to the feeding resistance, and partly to the direction 
in which the chip moves across the lip surface. 

Dr. Nicolson, in his experiments, has shown that in the 
reat majority of cases the side pressure upon the tool does 
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not exceed 20 per. cent of the downward pressure; and that 
more frequently the side pressure is even a smaller percentage 
of the vertical pressure. On the other hand, tools when prop- 
erly designed and properly placed in the tool-post are sup- 
ported in the majority of cases almost directly beneath the 
cutting edge, thus directly resisting the downward pressure 
upon the tool, and placing it mainly under compression, and 
so greatly diminishing the heavy downward transverse bend- 
ing and breaking strains. If, then, tools were always set in 
their most advantageous position in the tool-post, the prac- 
tice of using steel of square cross-section might not be far 
wrong. However, in both lathe and planer work it is often 
necessary to set the tool with considerable overhang beyond 
the tool support, and in these instances it is evident that 
the depth of the tool should be considerably in excess of the 
width. 

It is manifestly of great importance to have the tools as 
light as possible, consistent with their strength, for ease of 
handling in setting the tool in and removing it from its tool- 
post, and in grinding and dressing; and a much lighter tool 
of equal strength and stiffness can be used when the height 
exceeds the width than when the cross-section is square. 

For the above reasons some of the large machine shops in 
this country have adopted a proportion of 2 in height to 1 in 
width for the cross-section of their standard tools. However, 
owing to the desirability of turning the noses of tools high 
above the top surface of the body of the tool for economy in 
grinding and dressing, and also owing to the design of the 
tool-posts of the greater part of the machines in this country, 
it is, in the judgment of the writer, unwise to adopt a height 
as great as 2 to 1 for the body of the tool. After practical 
trial on a large scale and close observation of several differ- 
ent proportions, we have adopted as standard the section of 
1% in height to 1 in width for the body of the tool. 


Importance of Lowering Tool Supports in Designing 
Machine Tools. 

We attach so much importance to raising the nose of the 
tool above its top surface and at the same time having the 
section of the body of the tool deeper than its width, that we 
would especially call the attention of machine tool builders 
to the desirability of designing their tool supports in lathes, 
boring mills, etc., further below the centers than is custom- 
ary. When preparing for the best shop standards in reor- 
ganizing the management of machine shops, it has become our 
custom to systematically go over all of*the machine tools and 
lower the tool rests to as great an extent as is practicable. 
Fortunately this in many cases entails but a small expense. 
However, in other cases it has been found desirable and 
economical: to re-design the cross slides of many lathes so as 
to accomplish this object. 


The Length of the Shanks of Cutting Tools. 


In choosing the proper lengths for cutting tools, we again 
find two conflicting considerations: 

A. It requires a certain very considerable length for the 
shank of each sized tool in order to fasten or clamp it in its 
tool-post. When the tool becomes shorter than this minimum, 
it must be thrown away, thus wasting costly metal, particu- 
larly in the case of the modern high-speed tools. 

B. On the other hand, the longer the body of the tool, the 
more awkward ahd the slower become all of the operations 
in handling the tool, beginning with the dressing and fol- 
lowed by the grinding, storing, handling in the tool room, 
and setting and adjusting in the machine. 

We know of no definite, clear cut method of comparing the 
relative loss in handling long and heavy tools with that of 
the waste of the tool steel, so that the adoption of standard 
lengths for dressing tools of various sizes has been largely 
a matter of “rule of thumb” judgment on our part, and the 
length of tools which we have adopted, corresponding to dif- 
ferent sized bodies, is given in the table below. 

Let width of shank of tool = A, and length of tool = L; 
then LD=14A + 4 inches. 


Size of Size of Size of 
Shankof Lengthof Shankof Lengthof Shankof Length of 
Tool, Tool, Tool, Tool, Tool, Tool, 
inches. inches. inches. inches. inches. inches. 
Hx % 11 7Rx1% 16% 1%x2% 25 
5x1 12% 1x1% 18 1% x2% 2814 
%x1%y 14% 14%x1% 21144 2x8 32 
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VOLUME, PRESSURE AND HORSEPOWER OF 
BLOWER PERFORMANCE. 


The following data, diagrams and tables (see supplement) 
compiled by the B. F. Sturtevant Co. appertain to the meas- 
urement of volume, pressure and horsepower of blowers at 
pressures 1 to 10 pounds per square inch. A table of diam- 
eters of cupola blast pipes for lengths 20 to 140 feet, and 
losses of 14 and 14 ounce pressure per square inch is also in- 
cluded. The friction varies as the square of the velocity and 
inversely as the diameter of the pipe, 
therefore, if the diameter of the pipe is 
doubled the friction loss is divided by 32, 
provided, of course, the same volume is 
carried. The advisability of using a large 
pipe for conveying the air is clearly 
shown. 

Velocity.—The volume of air discharged 
from an orifice or pipe is, theoretically, 
equal to the product of the velocity of the 
air flowing and the area, of the orifice. 


Blower 
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water, the measurement requires care, but with good instru- — 
ments the readings will be accurate enough for all practical 
purposes. a 

Volume.—The velocity pressure being known, the volume of 
free air passing through the pipe may be determined from 
the following formula: q 
60 ac Py f 


ee 
Pa d 


in which V =the volume of free air in cubic feet per minute, — 


=o vi 


Pitot. Tube 


Hence, for the calculation of volume, the 
velocity isan important factor. To deter- 
mine the velocity, the Pitot tube is com- 
monly used as shown in the accompany- 
ing illustration. It should be inserted in 


DIAMETERS OF BLAST PIPES. 


Fig. 1. Location of Pitot Tube in Blast Pipe. 


c= coefficient of -Pitot tube, which 


should be -determined for each 
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' The minimum radius of each turn should be equal to the diameter of the pipe. 
For each turn thus made add three feet in length, when using this table. 
turns are of less radius, the length added should be increased proportionately. 


the center of a straight run of blast pipe within about ten 
feet of the blower. One part of the Pitot tube transmits the 
total pressure, which is the sum of the static pressure and 
the velocity pressure. The other part, in communication with 
the slots shown by dotted lines in Fig. 2, transmits the static 
pressure. Evidently the difference is the velocity pressure. 
Each is connected to a water gage which should show mag- 
nified readings so that the difference may be accurately de- 
termined. 

_Accuracy.—Great care should be exercised in measuring the 
velocity pressure, and the instruments should be carefully 
calibrated. In the ordinary. blast pipe for conducting air 
from the blower to the cupola or furnace, the velocity should 
not exceed two or three thousand feet per minute. As this 
velocity corresponds to a pressure of only about 0.4 inch of 


There are, however, including the 
ceding one, four formulas which may 
used in computing the horsepower 
quired. These are given in the supplem 


If the 


Static Pressure Total Pressure 
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Fig. 2. Construction of Pitot Tubes. ; Pad 
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The formula No. 1 is used when the air is cooled du 
compression, as in ordinary air compressors; No. 2 whe 
may be assumed that the air is compressed so quickly that 
does not have time to cool to atmospheric temperature; No. 3 
is the ordinary “hydraulic” formula, and No. 4 is used for 
positive or rotary blowers. 
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PNEUMATIC CLAMP DRILLING JIG. 


0. C. BORNHOLT. 


The accompanying line cuts, Figs. 1 and 4, and the half- 
tones, Figs. 2°:and 8, show a pneumatic clamp drilling jig 
which was designed for holding small castings, pinions, spur 
gears, sprockets, pulleys, etc., for reaming or drilling. This 
type of jig is used with great success in one of the largest 
manufacturing concerns in Chicago. Formerly castings of 
the nature named were held in a jig, using a screw bushing 
mounted in a swinging arm to hold the work while drilling; 
the arm was swung around over the casting and the bushing 
was screwed down onto the work. Frequently the operator 
would neglect to screw the bushing down tightly against the 
work, with the resultant of a bad job of drilling and a spoiled 
piece. In any case there was considerable time lost in oper- 
ating the jig. 

The air clamping drilling jig shown in section in Fig. 1 
was designed to decrease the time required to operate the jig 
and to improve the character of the work done. The cut 
shows how a bevel gear is held. The gear rests on the 
inclined face OC, and between three chuck jaws. Beneath the 
casting is a ring, A, having three cam eccentric slots which 
move the jaws B toward or away from the center when the 
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Fig. 1. Vertical Section, Pneumatic Clamping Jig for Work on 
Agricultural Machinery. 


ring is turned by a suitable handle. With this jig the oper- 
ator needs only to turn an air valve handle to hold the work 
Securely and in the central position. To hold spur gears a 


centering piece is used, similar to the one shown for bevel 


gears in Fig. 1, with the exception that the surface C is 
made flat, the jaws then being used alone to center the work. 

The jig includes a cylinder having two lugs or ears D which 
encircle the guides H. These guides connect the piston F 


‘with the cross-arm or yoke G, which holds the drill bushing. 


The admission of air to the cylinder forces the yoke and 
bushing down on the work and holds it there until the piece 
is finished. The air is then released and the tension springs 
H, of which four are provided, pull the piston and connected 


_ ross-arm up and release the work. Compressed air is admit- 


ts 


ted in the side of the cylinder through a pipe in which is 
fitted an ordinary three-way valve. The pipe J in the center 
of the cylinder is an important feature, as it permits chips 
to fall through the jig at the bottom instead of collecting on 
the top. What few chips accumulate on the top are removed 
by a hose leading from the exhaust port of the valve and 
directed against the top of the cylinder, thereby blowing the 
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chips away with each exhaust. The centering device is made 
different, of course, for different pieces, Fig. 1 showing one 
for a “flat” bevel gear, and each pattern of pinion, gear or 
sprocket has to have a corresponding piece C. The cylinder 
has an annular groove J turned in the top and made concen- 
tric with the axis of the cylinder and of the drill jig. The 
centering device has two projections which fit the cylinder top 


Fig. 2. Pneumatic Clamping Jig for Sprocket Wheel. 


and groove. This makes the air cylinder conveniently inter- 
changeable with any number of centering devices, the center- 
ing device being removed quickly so that there is little time 
lost in making changes, the clamping being a simple matter. 
The cylinder has three lugs K with open slots for bolts, these 
matching with three lugs on the centering device and consti- 
tuting the clamping arrangement for the centering piece. 
When the centering piece is to be changed the three bolts 
are loosened, slipped out of the slots, and the centering piece 
is lifted out and exchanged for another. 

If the drill bushing has to be changed, the yoke @ is taken 
off and replaced by another, for it is generally desirable to 
have a yoke with its own bushing for each job. With small 
work the yoke simply has a bushing driven from the bottom, 


Fig. 3. Clamping Jig in Use, with Pinion Centering Device. 


as illustrated in the halftone Fig. 2, and the bushing alone 
presses against the work, but for larger work, which should 
be held down at three places on the rim, the yoke and clamp 
are connected with a universal joint as illustrated in Fig. 1, 
thus insuring equal pressure on the three clamping points. 
Fig. 3 shows a small pneumatic jig fitted up for drilling 
small bevel pinions. There is a tapered cup on the cylinder 
and one on the yoke. The taper on the lower cup is identical 
with the taper of the tooth of the bevel pinion to be drilled. 
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Fig. 4 is a centering device, used on the air cylinder, in 
which there is a float. This float rests on a heavy spring and 
on the float are three lugs A which support the gear casting. 
This device centers the casting while the yoke is pulled down 
by air pressure until the gear rests on the three stationary 
surfaces B. The yoke with its equalizing saddle @ holds the 
bevel gear firmly while drilling. 
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GRINDING A LARGE CRANKSHAFT. 


J C. SPENCE. 


A prominent English chainmaker recently sent to the Nor- 
ton Grinding Co., Worcester, Mass., a rough-turned crank- 
shaft to be ground to the dimensions given in Fig. 1. The 
conditions given were that the throw must be % inch plus 
or minus 0.001 inch and that the keyway shown in Fig. 1 


2.7505" 
2.7495” 


Fig. 1. 
ALCOHOL AND CALCIUM CARBIDE CARBURETER. 

An alcohol and calcium carbide carbureter was the subject 
of an interesting demonstration made by Joseph Tracy in New 
York recently, its object being to demonstrate the possibilities 
of a new fuel mixture for gas engines having denatured alco- 
hol and acetylene gases as its components. Mr. Tracy is a 
racing automobilist of considerable reputation and is greatly 
interested in the future of denatured alcohol. He made a 
trip from New York to Philadelphia January 1 in an automo- 
bile equipped with an ordinary gasoline engine, using dena- 
tured alcohol as the fuel. The experience of this trip demon- 
strated that while alcohol could be used in ordinary gasoline 
engines it had some drawbacks that made changes necessary. 
The subject of the demonstration was an engine fitted with 
a special carbureter in which a small quantity of calcium car- 
bide is placed and is wetted with a mixture of alcohol and 
water in the proportion of one-sixth water. to five-sixths 
pure alcohol. The alcohol is thus drawn through a bed of 
calcium carbide producing a mixture of alcohol and acetylene 
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Fig. 4. Vertical Section of Jig Fitted with Equalizing Centering Device. 
gas which has been named “alkoethine.” The advantage 
claimed for the mixture is that it increases the rapidity of 
action, producing about the same result as gasoline but at a 
lower cost. It is asserted that the combination of the alcohol 
and acetylene gases makes a fuel that partakes of both the 
merits of alcohol and acetylene gases and at a cheaper price 
than is possible with gasoline or denatured alcohol alone. 
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Crankshaft to be Ground. 


should line up exactly with the highest point of the eccentric. 
The keyway was already in the shaft, when received. The 
following method was pursued in preparing the crankshaft 
for the grinder: 

Two cast iron blocks, Fig. 2, were planed to the dimen- 
sions given and one side, # in Fig. 3, was scraped to a sur- 
face-plate. A squaring chip was then taken across a lathe 
face-plate and the plate was rigged with blocks and parallels 
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Fig. 2. Fixture for Grinding Crankshaft. 


as per Fig. 3. The surface # of the parallel B was also 
scraped to a surface-plate. , 

When the large hole was bored, the block A, Fig. 3, was 
against parallel C and when the small hole, or eccentric hole, 
was bored, A was moved along parallel B and block D was 
inserted. Tissue paper was -used in both settings to insure 
actual contact. ; 

The large holes were bored 0.015 inch larger than the fin- 
ished diameter of the crankshaft ends. After boring the 
small holes, a 1-inch arbor was forced into the small holes 
and the 60-degree center holes were turned with a lathe tool. 
The truth of these 60-degree holes was tested by means of a 
ground cone point and red lead. A tapped hole and setscrew 
completed each block. 

The shaft was now prepared for the blocks by grinding each 
end a wringing fit for its block. Before doing this, the cen- 
ter holes in the shaft were tested and scraped to a 60-degree 
cone point, to insure a perfectly round shaft when ground. 

The next operation was to correctly locate the keyway. For 
this, two blocks, A and B, Fig. 4, were made. A is a 1-inch 
block that tapped lightly into the keyway and projected a 
short distance, as shown. B is a block planed to micrometer 
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gage, and of such a height as to bring the center line of the 
keyway and the center line of the crankshaft into a plane 
parallel to the planer surface 0, Fig. 4. The proper height 
of B was easily found by means of micrometer measurements 
and deductions. 

Having made A and B, Fig. 4, the whole job was taken to 
a newly planed planer table and the end blocks were placed 
on the crankshaft. A was then placed in the keyway and the 
crankshaft turned until A rested on B. With tissue paper 


Fig. 3. Method of Boring Fixture for Grinding ee, 

under the end blocks D, Fig. 4, and between A and B, adjust- 
ments were made until all the papers held fast. The blocks 
D were then made secure by means of the setscrews H. After 
a final test with the tissue papers, the crankshaft was ready 
to have the eccentric ground. This was done on an 18-inch 
by 96-inch Norton plain grinder.» The fillets on the eccentric 
were also ground at the same time. 
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CAM CURVES. 


ARTHUR B. BABBITT. 


When the curve of a cam is not determined by a given 
definite motion of the follower, and the condition presented 
to the designer is simply to make the follower move through 
a given distance during a given angle of motion of the cam- 
shaft, the ease and silence with which the cam works depends 
upon the character of curve used in laying out the advance 
and return. The uniform motion curve, the simplest of all 
curves to lay out, is a hard-working curve, and one that can- 
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Fig. 1. Uniform Motion Curve. 


not be run at any great speed without a perceptible shock at 
the beginning and end of the stroke. 

The uniform motion curve would be represented in a dia- 
gram by the diagonal of the rectangle of which the base 
represents the angle of motion, and the altitude, the stroke of 
the cam, as shown by the full lines in Fig. 1. However, 
should the nature of the design demand a uniform motion 
for a given part of the revolution of the camshaft, the shock 
at beginning and end of stroke may be modified by increasing 
both the angle of motion and the stroke, and, in the diagram, 
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Fig. 4. Method of Mounting Crankshaft in Fixture. 


The length of throw was tested in the grinder by means of 
a Bath indicator and a 1-inch B. & S. disk, and found to be 
within the required limits. 

When the eccentric was completed, the end blocks were re- 
moved and the remainder of the crankshaft was ground on 
its own centers. 

% * * 

According to the Iron Age a new tunnel is to be built 
through the Bernese Alps for a railroad to connect at Brigue 
with the Simplon tunnel route. The new road will be 35 
miles long and the tunnel 8.39 miles. The road will be op- 
erated by electricity, and have a maximum gradient of 0.27 
per cent. This road will be the shortest route between Milan 
and Genoa and the north and northwest of Switzerland. It 
will shorten the approach to the Simplon tunnel, and will 
compete with the St. Gotthard tunnel route. The distance be- 
tween the Italian cities mentioned and Paris will in fact. be 
15 miles shorter than at present, and 100 miles nearer than 
by the St. Gotthard tunnel. The new road is expected to be 
of great value to central Switzerland, particularly to the 
canton and city of Berne. Work on the tunnel is to be com- 
menced at once, and the approaches and connections will be 
completed later, when progress on the tunnel boring is suffi- 
ciently far advanced to require it. This will be the fourth 
Alpine tunnel exceeding 8 miles in length. 


filling in arcs of circles as shown by the dotted lines in Fig. I. 
The amount of curvature at the ends of stroke is dependent 
upon the amount it is possible to increase the angle of mo- 
tion, and the centers of the arcs are determined by drawing 
perpendiculars to X Y as shown in Fig. 1. It will be noticed 
that the uniform motion has been maintained for the original 
angle, the modifications at the ends causing the increase of 
angle of motion and of stroke, the rectangle formed by these 
two being shown by dotted lines. Even with these modifica- 
tions the cam is still apt to work hard, especially if the 
angle of motion is small. 

The crank or harmonic motion curve works much more 
easily than the uniform curve, and a cam laid out with this 
motion may be run at a high speed without much shock or 
noise. To draw a diagram of this curve, draw a semi-circle 
having a diameter equal to the stroke of the cam, and divide 
this semi-circle and the line representing the angle of motion 
into the same number of equal parts. ‘The intersection of 
lines drawn from these divisions will give points on the curve. 
Fig. 2 shows the harmonic curve and the manner in which 
it is obtained. 

Probably the easiest working cam curve is the one known 
as the gravity curve. This curve has a constant acceleration 
or retardation bearing the same ratio to the speed as the 
acceleration or retardation produced by gravity; hence its 
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name. A body falling from rest will pass through about six- 
teen feet in one second (more accurately 16.09 feet). During 
the next second the body will increase its velocity by about 
thirty-two feet, making the distance covered during the second 
second forty-eight feet; during each succeeding second the 
body will gain in velocity thirty-two feet. Using sixteen feet 
as a unit of measurement, it will be seen that a body would 
travel through units 1, 3, 5, 7, 9, ete., during successive sec- 
onds or units of time. 
we might divide the angle of motion into a given number of 
equal.parts and, using the units given above, we may increase 
the velocity to a given maximum and then, retarding with 
the same ratio, bring the follower again to rest at the other 
end of the stroke. In the diagram, Fig. 3, the line repre- 
senting the angie of motion is divided into eleven equal parts 
which necessitates eleven divisions on the line representing 
the stroke of the cam. If the motion for the first part of 
the stroke is to have a constant acceleration, as referred to 
above, the distance traversed by the follower during the first 
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Fig. 2. Crank or Harmonic Motion Curve. 


part of the angle of motion would be one unit; in the second 
part, three units; in the third part, five units, and so on 
until the maximum velocity has been reached, which would 
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be during the sixth part of the angle of motion when the 
follower would travel through eleven units of motion. At this 
point the motion would begin to be retarded by a constant 
deduction which would cause the follower to move through 
nine units during the seventh interval of time, seven units 
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Fig. 3. Gravity Motion Curve. 

during the eighth, five units during the ninth, three units 
during the tenth, and one unit during the eleventh and last 
interval. The sum of these units is sixty-one, which will 
necessitate dividing the line representing the stroke of the 
cam into sixty-one equal parts of which the first, fourth, 
ninth, sixteenth, twenty-fifth, thirty-sixth, forty-fifth, fifty- 
second, fifty-seventh, sixtieth and sixty-first will be used for 
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determining points on the curve. The combination of the 
table given and the diagram shown in Fig. 3 will show how 
the gravity curve may be drawn. 

A very close and satisfactory approximation for the gravity 
curve, and one that entails less work than the theoretical, is 
shown in Fig. 4. The method of drawing is similar to the one 
used for the harmonic motion, excepting that an ellipse takes 
the place of the semi-circle. It can be seen very readily that 
the ratio of the major and minor axes will determine the 
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Fig. 4. Approximate Gravity Curve. 
character of the cam curve. To obtain a curve that will ap- 
proximate the gravity curve, the line representing the stroke 
of the cam should be used as the minor axis and the ratio 
of major axis to minor axis should be 1% to 1 or 11 to 8. 
Dividing the semi-ellipse and line of angle of motion into the 
same number of equal parts, and projectin’, we obtain points 
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Fig. 5. Comparison between the Different Cam Constructions. 


on the curve. Fig. 5 is given so that a comparison may be 
made of the three motions given above when applied to the 


same cam. ae oe 


The daily newspapers have had a glorious time telling about 
the wonderful scheme of the Bethlehem Steel Co. offering to 
teach 3,000 apprentices the secrets of steel making. It is said 
that Mr. Schwab has evolved a scheme whereby opportunity 
would be given to 3,000 boys to enter the Bethlehem mills 
where they would be trained to become not only mechanics, 
“but experts with a full knowledge of the highest development 
of the iron and steel business.” While we gladly recognize 
the enormous increase in this line of activity, we still fail to 
comprehend what the country would do with 3,000 experts 
with a “full knowledge of the highest developments, etc.,” 
nor can we see that there would be any inducement for Mr. 
Schwab to undertake to train 3,000 boys with this object in 
view. It is pertinent to assume, however, that it is workmen 
and not experts Mr. Schwab is looking for, particularly when 
we find that there will be no formality in entering the service. 
Those who wish to start work are simply asked to present 
themselves at the gates of the mills. Even the machine tool 
builder, who does not claim that he intends to make an ex- 
pert of every apprentice, is, we are glad to say, a little more 
discriminating in regard to the boys started on the road of 
mechanical success. 

* * * 

Judging the size of a port from the tonnage entering it, 
London is at the present time the greatest port in the world, 
the tonnage for 1905 being more than 17,000,000 tons. ‘The 
second place is occupied by New York, and the third by Liver- 
pool. 


“so disagreeable. 
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LETTERS UPON PRACTICAL SUBJECTS. 


EXPANDING TOOLS. 


Numerous adjustable and expanding tools of different kinds 
and designs, that are made by manufacturing concerns, supply 
the general need for such shop accessories. While plenty of 
shops keep a good stock of almost every such tool on the mar- 
ket, special tools are always more or less necessary. The 
accompanying sketches show a few such tools that have 
given excellent service and proven generally satisfactory. 
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Fig. 2 


Figs. 1 and 2. Recessing and Slotting Tools. 


Fig. 1 shows a tool which is intended for recessing, groov- 
ing and chambering; A is a bar which may have a taper 
shank or a straight shank squared for a wrench. The lever 
or tilting cutter B is fitted into a slot in the bar and hinges 
on pin C. The cutter B is moved or fed at the cutting point 
(which may be of the size or shape required) by feed nut D, 
which should have a left-hand thread. This allows the tool 
to be fed while running right hand by slightly gripping the 
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Fig. 3. Boring Bar with Double Cutters. 


nut occasionally. This tool is especially useful in recessing 
and underscoring and preparing holes that are to be tapped 
a certain depth, or to the bottom. It is well adapted to drill- 
press work. The cutter is pressed back by spring H when the 
feed nut is run back. This tool works well on any diameter, 
5/16 inch and larger. 

Fig. 2 shows a slotting tool for cutting keyways in small 
work, the long, slender ones in long holes that are generally 
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Fig. 4. Expanding Tool for Counterboring and Reaming. 


This tool gives splendid service in holes 4 
inch diameter and larger and may be conveniently used in 
the shaper by having the shank bent at a right angle. Fig. 
3 shows a boring bar with double cutters, although single 
may be used if desired. Cutters B are fitted into a square 
hole in bar A and are fed out by rod (C, which is provided with 
a micrometer adjustment, the latter graduated to read to 
0.001 inch. This bar is well adapted to vertical or horizontal 


boring machines or lathe work for boring, chambering, re- 
cessing and general work of such character that the cutter is 
not accessible, but must be fed out or adjusted by some means 
extending beyond the portion of the bar covered by the work 
being bored. The cutters are easily removed by running the 
feed rod back until the dove-tails are disengaged. Fig. 4 
shows an adjustable cutter which can be used for general 
purposes and is well adapted to work where the cutter is to 
be used near the end of the bar, such as vertical boring and 
chucking machines, car-wheel boring, etc. Cutters B are 
moved by the dove-tail wedge G, which is moved by screw H. 
These designs are varied somewhat at times to suit the 
work. The tools shown have been in practical use several 
years and are doing good service to-day, as nothing has been 
found to satisfactorily take their place. W. S. Marauis. 

Washington, D. C. 

DIMENSIONING WORM AND WORM-WHEEL 

DRAWINGS. 

Recently, while assisting in building a machine that had 
a worm drive I noticed that the center distance of worm and 
worm-wheel was given in decimals carried to three places. 
Now, why cannot the center distance be given in figures that 
agree with the graduations on a scale the machinist generally 
uses, namely, 16ths and 32ds, and the necessary decimal di- 
mension which almost always enters into a worm and worm- 
wheel design be applied to the diameter of the worm where 
it can easily be measured by micrometers? For an example 
let us assume that we have a worm that is 2 inches outside 


» diameter, driving a worm-wheel of 40 teeth, 14 inch pitch, the 


pitch diameters being 1.8408 inch and 3.183 inches respect- 
ively. Now one-half the sum of the pitch diameters will be 
the center distance. 


1.8408 + 3.183 


= 2.5119 =center distance. 
2 


Suppose we call the center distance 2.5. The difference will be 
0.0119. Multiplying this difference by two and subtracting 
from the original pitch diameter of worm we have 1.817 for 
the new pitch diameter. This gives us a worm that is 1.9762 
outside diameter, and we can easily caliper to these figures 
with the micrometer. Of course the angle of thread is slight- 
ly changed but so little that it can do no harm. If it would 
be impracticable to decrease the diameter of the worm owing 
to it having a large hole, then the diameter can be increased 
so that the center distance will be in 32ds. ALPHA. 

[One objection to the system of dimensioning proposed, and 
the one which has, perhaps, in many cases prevented the 
adoption of this way of dimensioning is that the hobs used 
for cutting the worm-wheels would all be of special diameters, 
and for each new design of worm and worm-wheel drive, not 
fully identical with one already made, there would have to be 
a new hob made. When the worm is made of a standard 
diameter, any firm having a large number of hobs on hand can 
often make the worm of such a size as to save the making of 
a new hob for every new design.—Ep1Tor.] 


DESIGNING A PAIR OF SPIRAL GEARS. 


A few days ago I had the task set me of redesigning a pair 
of spiral gears with which two previous draftsmen had had 
trouble. The gears made to the figures they had calculated 
had to be finished by the cut and try process. It was my first 
experience with spiral gears, so I approached the mattér 
rather cautiously. I had kept in my file a copy of the May, 
1906, issue of MACHINERY with the article on spiral gearing, 
and I used this for a start. When I finished the calculations 
the results were so far away from those obtained by the men 
who tried it before that I was almost afraid to use them, but 
I said nothing and sent them out into the shop. The fore- 
man and milling machine man were a little bit skeptical, but 
everything worked all right, and the only change that was 
made in anything was the use of a No. 3 cutter where the 
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figures called for a No. 4. The following diagram and fig- 
ures show how I obtained the results: 
According to the directions given in the article referred to, 
I first drew lines A D and A D’ at right angles to each other, 
and then drew the ratio line A CO. Since I wanted 11 teeth 
in the pinion and 47 in the gear, my ratio was 47 divided by 
11 equals 4.27. On my diagram I located C 2 inches from 
line A D and 8.54 inches from line A D’, this being in the 
ratio of 1 to 4.27. I decided to have the gears with a tooth 
angle of 45 degrees. The center distance between the axis 
of the gear and pinion was supposed to be about 5 inches, and 
the diametral pitch of the tooth somewhere near 8. Holding 
my scale, then, at an angle of 45 degrees with lines A D and 
A D’, I moved it vertically upward with the zero grad- 
uation on line A D, until I found such a position for it as 
that shown in the sketch, where point O, which marks the 
intersection of the rule with the ratio line, is 11/8 inch 
from line A D and 47/8 inches from line A D’. 11/8 inch 
1.375 inch would be the pitch diameter of an 8-pitch 
spur gear of 11 teeth, and similarly 47/8 or 5.875 inches would 
be the pitch diameter of a 47-tooth gear, 8 pitch. The dis- 
tance D D’ measured on my rule about 1014 inches; the dia- 
gram makes this twice the center distance, so the center dis- 
tance would be 5% inches—which was near enough to suit 


B’ 


/ SPIRAL GEAR DATA. 


/ Gear 47 T. 8 P. Pinion 11 T, 8 P. 
E. Diams, 5.875”and 1.375" 
P.Diamis. 8.307 and 1.944" 

Outside Diams 8.55’and 2,19" 
Centre distance 5.125" 
Ratio 4.27 
For 47 Tooth gear use No.2 cutter 
« 11 « Pinion « No.4 cutter 

Lead of gear 26.96” 

«© «¢ Pinion 6" 

ss «¢ Milling machine 10” 

Gears cut without compounding gearing 
Gear train, 30 T. on screw, 78 T. on worm, for gear 
40 T. «& “ 24T. « “ ‘« Pinion 

Tooth angle 45° 


Me 
ee: 


“i “ 


fe Machinery, N.Y. 


The Solution of a Spiral Gear Problem. 


me. D O is the pitch diameter of the small gear, 1.944 inch, 
while D’ O is the pitch diameter of the large gear, 8.307 
inches. The outside diameter of the two gears was found by 
adding 2/8 = inch to the pitch diameters of each gear, the 
same as in 8-pitch spur gears. Next I divided the number 
of teeth in the pinion by the cube of the cosine of the tooth 
angle, 45 degrees. This quantity was found in a table in the 
back of the Brown & Sharpe catalogue, but it may be found 
in almost any mechanical reference book in tables that are as 
easily read as a time table is. This division gave me 31 and a 
fraction. The table in the Brown & Sharpe catalogue stated 
that a No. 4 cutter should be used for cutting 31 teeth, so 
this was what the milling machine man was told should be 
used. Dividing the number of teeth in the gear by the same 
quantity gave me 123 teeth for this. The catalogue calls for 
a No. 2 cutter in this case. Following the instructions in the 
article referred to, the pitch diameter was multiplied by 3.14 
and cot. 45 degrees. This gave me a lead of about 6 inches, to 
which to set the milling machine in cutting the pinion. Mul- 
tiplying the pitch diameter of the gear by the same quantities 
gave me a length of about 26 inches to set the machine to in 
cutting the gear. 

The only change that was made from these figures was, as 
stated before, the substitution of a No. 3 cutter for a No. 4 
in cutting the pinion; otherwise the calculation worked out 
very nicely. CHARLES A. HEALD. 

Nashua, N. H 
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WHERE QUICK JUDGMENT SAVED DOLLARS. 


An instance recently occurred which showed how a foreman 
having that quality which enables him to quickly decide and 
act to the best advantage in cases of emergency is far more 
valuable to a firm than one who can only do things in the 
orthodox way. In a large machine shop, containing large 
boring mills up to 140 inches, lathes up to 120 inches, large 
planers, slotters, etc., there were two forty-ton electric cranes 
on the lower, and an eighty-ton electric crane with two trav- 
elers on the upper runway. Once the latter crane was near the 
end of the shop lifting a heavy job out of a lathe. Suddenly 
the controller to the hoist motor burned out, leaving the job 
just off the lathe and tieing up both of the smaller cranes 
which were in the short end of the shop. The only thing to 
do, in the opinion of the foreman, was to repair the controller, 
which was done in the course of three hours, and in the mean- 
time many machines were waiting for crane service which 
they could not get on account of the two small cranes being 
held prisoners. The large crane could not bridge away, and 
the job hanging on the dead trolley was too high to unhook 
and too low to carry over the machines. The machines thus 
made idle were all highly rated, and with the machine hands 
they totaled up to a nice sum before they could resume opera- 
tions. 

A few weeks later a similar accident occurred to the same 
crane while the hook was too low to pass over the machines. 
The forty-ton cranes were one on each side of it. This time 
another foreman was in charge and instead of ordering it to 
be repaired in the usual way, he disconnected the four motor 
wires from the burned out controller and attached them to 
the hoist controller of the second trolley, thus allowing the 
crane to go about its business while the bad controller was 
being repaired. The delay was not more than ten minutes. 
Another similar accident occurred on a single trolley crane 
some time later when an important shipment was being made 
and time meant money; the controller of the hoist motor 
burned out with the job hanging on. In this case the bridge 
controller was substituted to make the lift, changed back to 
bridge over the car, then changed again. to lower the job off, 
the total delay not being over fifteen minutes. The money 
saved in these two cases, ty getting the cranes quickly in 
running order while the controller was being repaired, must 
have amounted to quite a considerable sum, yet these valua- 
ble qualities in a foreman seldom receive consideration. 

Philadelphia. MASTER MECHANIC. 

[The cases referred to above, in our opinion, are not so 
much examples of lack or possession of judgment, as of, on 
the one hand, ignorance and, on the other hand, knowledge 
of the principles of electrical apparatus. The occurrences, 
however, strongly accentuate the necessity of the men in 
charge of machine shop departments being to some extent 
familiar with the principles of action of all the machinery in 
their charge.—HDITOR. | 


GRADUATING IN THE MILLING MACHINE AND 
THE SHAPER. 


The average shop rarely boasts of a dividing machine or of 
any means of graduating other than that afforded by tools 
regularly engaged on general. work. When such jobs have 
to be done they seldom admit of a special expenditure; this, 
coupled with the fact that clean-cut, evenly-spaced graduations 
have a “setting-off” effect analogous to that of neat lettering 
on a drawing, has caused the following suggestions to be prof- 
fered. 

Much of the work ordinarily encountered is the making of 
scales. A good miller having feed screws supplied with dials 
reading to 0.001 inch is well adapted for such work. The divi- 
sions are cut with a perfectly sharp 60-degree double-angle ~ 
cutter set to a depth usually not over 1-64th of an inch; for 
coarse graduation use a 90-degree cutter. The piece to be 
graduated is held in the machine just as for any other opera- 
tion and must be brought in correct relation with the cutter 
for the first division line. When, by feeding with the table 
screw, the proper length of line is cut, set the step, and run 
up to this each time. If the lines are not to be of a uniform 
length it is usual to mill the longer one first, going over the 
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scale again for the others; or if this is inconvenient, a spac- 
ing piece may be inserted in front of the stop each time a 
short line is cut. It is, of course, understood that, after the 
first line has been made, the dial on the cross feed is used 
for indexing. 

Should the proper cutters not be at hand, the rolling or 
“squeezing” tool, Fig. 1, is easily made and is capable of long 
and excellent service. The body, made of steel, is bored to 
slip on the arbor and the sides of the hub faced true with the 
hole. The slot at the outer end is a snug working fit for a 
hardened and ground carbon steel roller. When using this 
tool the arbor must be secured from turning—otherwise, pro- 
ceed as with the cutting method. Rolling produces finer fin- 
ished work than milling, but, as shown exaggerated in Fig. 2, 
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Fig. 2. Exaggerated Appear- 
ance of Impression Made by 
the Squeezing Tool. 


Fig. 1. “Squeezing” Tool for Gradu- 
ating in the Milling Machine. 


always throws up a burr that has to be removed. This tool 
cannot be used to advantage on cast iron or for light accu- 
rate work. Another class of work frequently met with and 
best done on a milling machine calls for graduations on the 
outside surface of a cylindrical piece. Such pieces are put on 
centers and the dividing head used for indexing. A milling 
cutter or squeezing tool is used for obtaining the graduations 
the same as before. 

For shaper work use a 60 to 90-degree V-point tool. To 


-make smooth lines it is absolutely necessary to have a sharp 


tool; hence (if the graduations are not to extend clear across 
the work), to prevent constant dulling of the point, provide a 
slight groove at the end of the lines into which the tool may 
run. Rolling can be done in the shaper with a tool similar 
to the one described for the miller, except that the shank 
is made to fit the tool-post and the machine is run with the 
clapper blocked. Here, again, this method leaves the smoother 
finish and does away with the drag of the clapper and conse 
quent grinding of the V tool necessary. The shaper not being 
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Fig. 3. Graduating in the Shaper. 


supplied with a dial on the feed screw, some other way of 
indexing must be resorted to. One method is to make a 
clamp, Fig. 3, of cast iron or steel to slide on the top rib 
of the cross rail and secured by setscrews having brass plugs 
in front of their points. A number of spacing pieces, of a 
thickness equal to the “lead” of the scale to be cut, are pro- 
vided. These are placed between the clamp and the saddle, 
as shown at a, Fig. 3. One spacing piece is removed for each 
line cut, and the saddle moved up against the remaining 
pieces. When all have been removed, the clamp is shifted and 
the operation repeated. 

Less accurate graduations may sometimes be laid out with 
dividers or marked from existing surfaces. For such cases, 
the scale surface is coated with copper solution and the lines 
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scratched on it, the work being then put in the shaper or 

miller and the divisions cut as nearly as possible to the 

scratched lines. DonaLp A. HAMPSON. 
Middletown, N. Y. 
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R. S. SOLVES A PROBLEM. 


The editor of MACHINERY has sent me a letter which he has 
received from one of his more or less valued correspondents. 
It is a pleasure to me to say that the correspondent in ques- 
tion is very anxious about my health and general welfare, all 
of which, of course, is very agreeable to me, and makes me 
realize that others have recognized what I have long known 
myself, namely, that I am a person of importance and of in- 
terest to the public at large. The correspondent in question, 
however, in all his kindness still seems to doubt my extraor- 
dinary mathematical ability, and after having said some 
things he ought not to have told about his former teachers 
and instructors, he submits to me the problem of finding the 
radius of a circle when the length of an arc and the corre- 
sponding chord are known. It almost hurts my feelings that 
he should even suspect my incapability of attacking so simple 
a thing as this. Now suppose that C is the length of the 
chord and 7 the length of 
the arc. Let FR be the 
radius to be found. The 
height of the are we will 
call x. We have now two 
unknown quantities, R 
and «. If we can get 
two equations containing 
these quantities we can 
eliminate the one in one 
equation, and thus solve 
our problem. It is easily 


seen that 
: : 
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A = R. S. Solves a Problem. 
According to a geometri- 


cal proposition (Huclid, III., 35) the rectangle contained by 
the parts of each of two chords intersecting in a circle are 


equal. Thus, 
C\2 
@R-s)#=(-) (2) 
2 


If x is solved in equation (1) and its value inserted into 
equation (2), this latter reduces itself to an equation with one 
unknown R&, which can then easily be determined. I am, how- 
ever, too busy at the present time promoting a company to 
launch my perpetual motion scheme to be able to demonstrate 
in full how simple the problem is. Let me say in conclusion 
that it is gratifying to know that the world is growing wiser 
every day. This is conclusively proven by the fact that only 
a very few people have refiected upon spending their hard- 
earned cash in buying the sole right to my perpetual motion. 
Those who have done so, I thank for their kindness, and 
assure them of my profound sympathy. Res: 


TOOLS FOR BENDING AND THREADING IN A 
SMALL SHOP. 


An order for five thousand 5/16-inch round pieces of 
wrought iron, bent to a “U” shape and threaded for standard 
nuts at the ends was received at a small shop, so small in- 
deed that a working force of two men and three boys was 
considered ample for rush seasons. However, it was the only 
machine shop within twenty miles, and many and queer were 
the jobs which fell to its lot. A slab of cast iron 36 x 18 
inches (the shops laying out plate) was set up in the middle 
of the floor, its upper surface being about the same height 
as a low table, a piece of boiler plate A was chopped out and 
ground to the inner shape of the sample piece. This was 
bolted to the center of the cast iron plate, and two levers were 
made and fulcrumed at pins C so that when a piece was 
placed in position and the levers forced around (boy power, 
the smaller the boy the longer the handle) the required 
shape was the result. D is a strap bolted behind A, which 
keeps the work up to its place. A stop was provided at one 
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side, so the boys would get the pieces central without loss 
of time. 

Threading the ends was the next operation. The com- 
pound rest of the lathe was removed and in its place a large 
block of wood was bolted down, on the upper side of which a 
groove was hollowed out to the U-shape of the wire, and so 
that when a piece was laid in, it came flush with the surface 
and the two ends protruded over the forward end about 1% 
inch and were level with the lathe center line. A swiveling 
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Simple Bending Rig and Arrangement for Threading. 


iron clamp EH served to hold the piece in place, and the thrust 
of starting the thread was borne by the wood at the end 
at F. The cross-feed screw was removed and the operator 
after threading one end pushed the whole thing over until 
the other end was in a position to enter the die and then gave 
it a start with the hand-wheel on the carriage. The lathe 
was never stopped except at the moment of reversal, and I 
dare say, aS these moments were short enough to be unob- 
served by the average eye, many would-be philosophers argued 
that the lathe never stopped at all. W. L. McL. 


SCREW MACHINE RECESSING TOOL. 


The accompanying cut shows a screw machine tool for re- 
cessing castings which, beside being simple to operate, is an 
important factor in turning out work accurately and rap- 
idly. In the cut, A represents the holder, one end of which 
fits the turret of the screw machine, while the other end is 
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slot in A. Check nut G@ is used to regulate the depth of the 
cut and is operated on the same thread with H#. Both nuts 
are of machinery steel, casehardened, knurled and provided 
with three holes permitting the use of a spanner wrench. 
The operation of the tool is as follows: Adjusting nut H 
is screwed forward until the cutter is set to the depth of the 
cut desired. Check nut G@ is then set against adjusting nut 
#, which is screwed back until the cutting point is below pilot 
bushing D. The turret is then fed forward, bringing the tool 
into the work. Adjusting nut H is gradually brought up 
against check nut G, bringing the cutting point to its full 
depth. When this is done the automatic feed of the machine 
is thrown in and the tool performs its work. The only qualifi- 
cation necessary to make a tool of this kind universal for 
various sizes of work is to provide pilot bushings and tools 
to suit the required diameters. Wa Le 


GRINDING PISTON RINGS ON THE PLANER. 


The use of a 24-inch x 6-foot planer for grinding 4-inch gas 
engine piston rings is, to say the least, hardly good practice, 
but in our case it seemed to be the most feasible way of ac- 
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Grinding Piston Rings on the Planer. 


complishing our purpose, since there was no surface grinder 
available. The device was arranged as shown in the cut. A 
small electric grinder with 4%, x 3 inch emery wheel was fast- 
ened to the tool box of the planer, and a raising table, taken 
from the milling machine, was bolted to the platen. The 
rings were turned on one side 
in the lathe before being cut 
off. They were then fastened 
to the table by two bolts with 
washers. The ring was al- 
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Screw Machine Recessing Tool. 


bored to receive rod B. One end of this rod is milled to allow 
adjustment in both directions for the tool steel cutter 0, 
which in turn is slotted to suit the angle on the end of the 
adjusting rod. Bushing D acts as a pilot, being turned to the 
bored diameter of the work. Adjusting nut H is screwed on 
the threaded portion of holder A and moves the pin F' which 
is driven in the end of rod B, the travel being guided by the 


lowed to project slightly over 
the edge of the table so that it 
might be measured with m1- 
crometers. Having measured 
the tool used to groove the pis- 
tons, any desired fit could be 
obtained. Only one-third of 
the circumference could be 
ground at one time, necessi- 
tating three changes. The time 
consumed was seven minutes, 
but this could have been re- 
duced by using a wider-faced 
wheel. The fit of the rings in 
the piston groove when thus 
ground was all that could be 
desired. C. F. Moore. 
Rochester, N. Y. 


GG 
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HOW TO MAKE A SAW. 


The following is not intended to give you an idea. of how 
to start in the saw-manufacturing business, nor does it mean 
that this is the only way of making saws. But it is intended 
to show that for some emergency purposes, ever occurring, 
you can without great efforts and skill make a good saw in a 
short time. In Fig. 1 are Shown the triangular file F, the 
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“saw to be,’ S, of some spring tempered steel blade, and a 
piece of metal (or end of a file) M, this latter varying in 
thickness according to the size of tooth wanted. Now all you 
have to observe is to file the first tooth with a few strokes of 
the triangular file to the proper depth, to insert piece M, which 
serves as stop, and file the second tooth, and so on, always 
trying to get the teeth as uniform as possible. By changing 
the angle of M, the size of the teeth may be increased or de- 
creased without going into trouble of searching for an exact 
piece to fit. Remember as well, that a saw with undercut 
teeth will saw iron and steel, while teeth cut down straight 
as shown in the illustration will be suitable to cut brass, 
bronze, etc. To avoid the cumbersome job of staggering the 
saw-teeth sideways, you may as well raise a burr at the point 
of same by a light hammering of the points with a small 
hammer and afterwards refinish them with the file, giving 
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Fig. 1. Making a Saw with a three- 


cornered File. “Saw-file.” 


a sharp cutting edge. The burr being left on will prevent 
wedging of the saw in cutting metals. This method of mak- 
ing a saw is rapid and saves you, in time, lots of annoyance, 
especially when cutting narrow slots, for which purpose gen- 
erally no files can be had the moment they are wanted. 

Fig. 2 shows a section of a “saw-file’ which the author has 
seen used in a shop down south, turning out surgical instru- 
menis, and is a more fitting means of doing aforesaid trick 
with much greater accuracy and in still shorter time; it will 
prove indispensable to those who find it of value to make 
their own saws as it will cut from 5 to 20 teeth at a time— 
depending upon number of teeth to the inch and width of 
file. The use of this tool is self explanatory, the cost of manu- 
facture is little, and if put into proper use will be a jewel in 
the tool box. Max J. OcuHEs. 

Cleveland, Ohio. 


Fig. 2. Section of Special 


—— 


BUSHING FOR TURNING ODD DIAMETERS IN 
THE SCREW MACHINE. 


Most screw machines are equipped with a series of spring 
collets or chucks for holding stock of different diameters. 
The sizes of these collets or chucks on the larger sizes of 
machines usually vary a sixteenth of an inch. It is frequent- 


Bushing 
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Aetion of Screw Machine Chucks not Fitting the Stock, and Bushing 
for Odd Diameters of Rod. 


ly the case that stock of an odd diameter has to be turned up. 
Of course, for very small variations from standard sizes it is 
quite practicable to adjust the tightening clutch at the other 
end of the spindle. Let it be required, however, to hold stock 
that varies one thirty-second of an inch from the nearest size 
chuck, say for instance 19/32-inch stock; now, a 9/16 chuck 
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is too small, and a % chuck too large for this diameter. To 
attempt to adjust either of these chucks to hold the stock, puts 
an undue strain upon them, and, in the writer’s experience, 
has broken a number of chucks. Moreover, the stock rarely 
runs true, and is not held firmly as only the front or rear 
end of the chuck grasps the stock (Figs. 1 and 2). To over- 
come this, the writer has tried the following device which 
consists of a brass bushing as shown in Fig. 3. It is made 
about 1/16 inch longer than the chuck to which it is soldered 
by means of the brass ring shown in the figure. It has, of 
course, slots corresponding to the slots in the chuck to allow 
opening and closing of the chuck and bushing. These slots, 
however, do not extend the full length of the bushing, but 
just far enough to give a suitable amount of spring to it. 
This device has been found entirely satisfactory and is very 
inexpensive, and moreover, saves the risk of breaking the 


chuck. FREDERICK WALSLEBEN. 
Brooklyn, N. Y. 


SAFETY VALVE FOR BLAST PIPES IN 
BLACKSMITH SHOPS. 


Reading in the February issue of MACHINERY an article by 
Albert P. Sharp on safety valves for blast pipes brings to my 
mind a case that occurred to me several years ago. Due to the 
accumulation of gas in a large blast pipe, an explosion result- 
ed, wrecking the whole shop. Knowing that the same thing 
would occur again unless something was done to prevent it, 
the device shown in the accompanying cut was devised. This 
device answers, I think, fully as well as the method proposed 
by Mr. Sharp and will cost only a quarter or less of what 
his device would cost. Referring to the cut, A is the end of 
the blast pipe, which in most cases is 6 inches in diameter 
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Safety Valve for Blast Pipes in Blacksmith Shops. 


or more. This end should be cut off at a slant: of 45, 50, or 
55 degrees. A piece of galvanized iron should be fitted to the 
end as a cover and then a square hole Z cut in the cover. A 
piece of leather, for instance, the thickness of belting, cut 
large enough to cover the hole #, and long enough to allow 
for rivets at the top, and with a piece of lead @ to act as a 
weight, is fastened to the galvanized iron cover, as shown, to 
complete the valve. When the pressure is on, the leather 
cover is forced over the opening E and closes it, but when 
the pressure is off the leather drops down by the action of 
the leaden weight and allows the passage of air and gases 
through the pipe. This idea, I think, is original, simple, 
cheap and absolutely safe. I have introduced it in several 
shops which I have equipped. GEORGE T. COLEs. 
Chicago, Ill. 


I CAN’T DRAW, BUT I KIN WHITTLE. 


Some years ago I was running a machine shop with foun- 
dry and pattern shop connected, manufacturing one or two 
specialties, which was hardly enough to keep the shop run- 
ning to its fullest capacity. I did not like the idea of taking 
in hurry jobbing work, as that would interfere with our sys- 
tem of manufacturing, so I decided to advertise that we were 
prepared to build special or experimental machinery, and 
issued the following bulletin: 


ATTENTION INVENTORS—A LONG-FELT WANT FILLED. 


The undersigned now offers you the services of from ten to fifteen 
first-class mechanics, equipped with the latest improved machine tools 
suitable for building large or small machinery. All inventions kept 
strictly on the quiet, and warranted not to leak. 


In less than one week I had to hire an additional type 
writer, and it took all my time dictating answers to fellows 
who had an “idea” and wanted me to design the machine, all 
the way from a hog ringer to a valveless steam engine. 

I had adopted Professor Sweet’s idea of throwing the shop 
wide open to visitors, as a kind of advertising exhibition. 
These inventors swarmed into the shop, stood over the work. 
men, and asked them why they did the work in that way, or 
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why they did not do it in some other way, until my patience 
was exhausted. One morning I went into the pattern shop, and 
there was a tall, raw-boned Hoosier. He had on a big, rough 
straw hat, such as farmers use when plowing, and a long linen 
duster that reached down to his heels. He was standing at 
the back of the leading pattern-maker’s bench, leaning half 
way over, and almost under the pattern-maker’s nose held 
the index finger of his left hand in a horizontal position, 
using the finger and thumb of his right hand as a pair 
of calipers, and was calipering his index finger first at one 
end and then the other. 

As I came up, the pattern-maker said to the stranger, “This 
is our superintendent, I did not get your name,” The 
stranger turned to me and said, ‘““My name is Wellwater, from 
Pike County, Missouri.” Continuing, he said, ‘I was trying 
to explain to your man here what I wanted, but he don’t seem 
to catch on.” 

“Have you a drawing of what you want made?” I asked. 

“Drawing,” said he, “I ain’t got no drawing. I guess I can 
tell you better than with a drawing what I want. You see, I 
am getting up a corn-planter, I mean a corn-dropper, or that 
is, I want a valve made for a corn-dropper, one as will drop 
four grains in a hill, no more, no less, and not chop the corn 
into hominy, either.” 

“That is an excellent idea,’ I said, “but, as you cannot fur- 
nish a drawing we will have to charge you fifty cents an hour 
for talking.” 

His hands shot into his duster pockets, he leaned forward, 
stuck out his chin and looked me straight in the eye, and 
said, “Is that so?” Then he turned on his heel and left the 
shop. In half an hour or so he‘returned, tapped me on the 
shoulder, and said, “Say, can you make me a couple of pieces 
like that?’ at the same time taking from his pocket a model 
of the valve which he had cut from a potato. When he previ- 
ously left me he went up to the corner grocery and got a 
potato, sat down on the curb stone and whittled out a model, 
the exact size and form of the valve he wanted made. It was 
really an artistic piece of carving, the curves were smooth 
and graceful. It was hollowed out, leaving the walls and 
bottom about one-eighth of an inch thick, and the two side 
lugs, intended to receive the connecting pin, were reinforced 
with proportional bosses. I could not help admiring the 
rounded corners and graceful curves. 

Holding up the potato model between his big, rough fingers, 
he said: “I can’t draw, but I kin whittle.” THOMAS HILL. 

Quincy, I11. 


BORING TOOL FOR MILLING MACHINE. 


The accompanying cut shows a boring tool which is very 
useful for boring holes in the milling machine. The object is 
to get a very fine adjustment, which is usually difficult on 
common boring tools. The adjustment is secured by turning 
the adjusting screw A which is prevented from longitudinal 
motion by a small pin B, engaging into a groove in the screw 
A. The cutter, of course, must be threaded on one side to 
engage with the screw. In making this tool I first drilled the 
hole for the cutter. After this, a pin was driven in the cutter 
hole and filed flush with the bar; then the hole for the adjust- 
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SCAFFOLD ON WHEELS. 


A platform built on the manner shown in the cut is a 
great help in placing or repairing overhead pulleys and coun- 
tershafts. For whitewashing and painting ceilings this scaf- 
fold is also very useful. The bracing is arranged so as to 
straddle the ordinary machine tool. A ladder is built on one 
side as shown. The wheels are of cast iron, 9 inches in diam- 
eter, 3 inches face. The axles, which run loose in cast iron 
boxes, are pressed into the wheels. A hand-hold on top of the 
platform, about 10 inches from the edge, facilitates in climb- — 
ing up on the top. The platform is 7 feet 6 inches by 5 feet 
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Scaffold on Wheels. 


6 inches and 9 feet from the floor; the height, of course, 
should be to conform with the height of the shafting. 

To keep the shafting clean of oil and dust a pair of large 
“shears” of wood are used. A man standing on the floor hold- 
ing the long ends, and having waste between the short ends, 
squeezes the shaft between the short ends, thereby polishing 
or cleaning the shaft. A. D. KNAUEL. 

Molire, Ill. ht 


——— 


THE FUNDAMENTAL PRINCIPLE OF PROPOR- 
TIONING MACHINE PARTS. 


It frequently happens that it is desired to make some ma- 
chine part of the same proportion as one already made, but 
having its weight, or strength, or some other property, either 
greater or less than that of the model, in a certain known 
ratio. A convenient way to obtain the new dimensions is to 
determine the algebraic power of the desired property, and 
to find the corresponding root of the known ratio. This may 
then be used as a factor with which to multiply the dimen- 
sions of the model to obtain the desired dimensions. Let it 
be desired, for instance, to find the dimensions of an anvil 
which shall have the same proportions but weigh three- 
fourths as much as one already designed. Since the weight 
is proportional to the volume, which has three dimensions, the 
multiplying factor would be *¥%—0.9085. If the desired 
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Boring Tool for Use in Milling Machine 


weight is 1% that of the first anyil, the factor ‘would be 


ing screw was laid out and drilled. This hole is a plain hole, 
not tapped. Last of all, the pin hole B was drilled and the 
pin put in place after the adjusting screw had been inserted. 
Hartford, Conn. R. P. JORGENSEN. 
[Many of the readers of MACHINERY will probably recognize 
the construction of this boring tool as being the same as that 
of the Pratt & Whitney thread tool-holder, where use is made 
of an adjusting screw inserted in a similar way and engaging 
with a thread on the back of the single point cutter or chaser. 
However, the use of this construction in the present tool is 
novel and may prove advantageous in many cases.—EDIToOR.] 


®V1.5 = 1.143. Other instances where this method of multi- 
plying factors would be useful are in determining dimensions 
of areas, where one, of course, makes use of the square root 
of the ratio; in determining size of shafting, working from 
a known condition, and section modulus of a beam, both of 
which cases require the third root of the known ratio; and 
the moments of inertia of sections, requiring the fourth root 
of the ratio. These are but a few of many applications that 
will readily suggest themselves. G. M. StTRoMBECK. 
Urbana, Ill. 


- around holes, either on top or bottom 
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SHOP KINKS. 


A DEPARTMENT OF PRACTICAL IDEAS FOR THE SHOP. 
Contributions of kinks, devices and methods of doing work are solicited for 
this column. Write on one side of the paper only and 
send sketches when necessary. 

In the description of the emery wheel dresser by Roy B. 
Demming which appeared in “Shop Kinks” February, 1907, it 
should have said that thin iron washers are used instead of 
tool steel, as there stated. These washers are made from 
sheet iron or Russian iron. 


IMPROVED METHOD OF FASTENING THE LATHE CHUCK 
TO THE FACEPLATE. : 

To the left of the cut is shown an improved method of 
fastening a lathe chuck to the faceplate instead of fastening 
it as shown to the right of the cut, which is the usual way. 
Two important advantages are obtained by this change of 
method. The chuck will come nearer the bearing and a much 
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stronger construction is possible. The method, as is plainly 
shown, consists of screwing the inside face of the faceplate 
to the chuck and allowing the hub to fit the inside of the 
chuck, the faceplate being finished all over and simply re- 
versed from its usual position, which is to have the hub 
toward the lathe spindle and the face of the plate toward 
the chuck. WINAMAC., 
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FACING CUTTER. 


A very useful and convenient form of cutter for facing 
side of the work, is 
shown in the accompanying cut. <A is the bar which may 
have straight or taper shank as required. B is the cutter 
which should be cut right and left hand as shown; it is held 
on the bar and driven by two screws CC which fit into slots 


DD of the bar. For facing around holes on the under side of 
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flanges of large castings, where the end of the bar is first to be 
run through the hole and the cutter attached afterward, this 
cutter is easily put on or removed from the bar while it is 
running, thus saving much time otherwise lost by stopping. 
When desired, the keyways on each side of the bar may be 
cut their full length as indicated by the dotted lines; several 
sets of notches may then be cut to locate the cutter at dif- 
ferent positions. M. S. W. 
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CENTER DRILL HOLDER. 

The tool shown in the accompanying: cut has proven itself 
a time-saver when centering work in the lathe, particularly 
shafting. The shank of the tool fits the tool-post and holds 
an ordinary center 
drill. One of the ends 
of the latter has the 
tit ground off and the 
lips are given  suffi- 
cient clearance. When 
reversed in the holder 
this makes a most 
substantial tool for 
taking up centers. An 
examination of dis- 
carded center drills 
will show that few if 
any fail except by 
breaking off at the 
end where they join 
into the countersink. 
To prevent this, grind off the drill part to less than half its 
original length, even shorter than shown in the cut, and the 
center drill can be depended upon not to break off, but to 
actually wear out. DonaLp A. HAMPSON. 

Middletown, N. Y. 

A HOME-MADE BORING BAR. 


We had occasion to send the water end of our boiler feed 
pump to the shop for boring and on getting it connected up 
ready for work again, we found it did not work as it should. 
It was packed with a special hydraulic packing, made to fit 
the cylinder; this would go tight into the outside ends, and 
after banging awhile, go to the other end with a rush. When 
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CUTTER 


BOARD USED 
AS 


FEED LEVER 


Machinery, N.Y. 
calipering the cylinders, they were found to be smaller at 
the outside end, causing the packing to wedge in hard, while 
it was loose at the opposite end. Not wanting to again dis- 
mantle the pump we decided to rebore the cylinders, which 
were lined with bronze, in place. An oak block of the diam- 
eter of the cylinders was procured, and into one end of this 
was driven a file end, ground to the proper shape to form a 
cutter. On account of the location of the pump, the block 
could not be turned with a crank, so a floor flange was screwed 
to one end, and a piece of %4-inch pipe of the required length 
screwed into the flange, the whole then being turned with a 
Stillson wrench. A hole was bored the full length of the 
block, so it was not necessary to remove the piston rods, but 
merely the plungers. A cleat nailed to the floor, with a 
piece of board for a lever furnished the feeding attachment. 
The cutter was set to the larger diameter of the cylinders, so 
nothing was cut out at the inside ends, and one setting an- 
swered for both sides. The pump ran as it should after this 
operation was performed. J. V. N. CHENEY. 

South Portland, Me. 


TO SHRINK HARD RUBBER. 

Some time ago the cap of my fountain pen had worn so 
loose that it frequently dropped off. I held it a few minutes 
over a hot stove with the open end of the cap downward, and 
was pleased to find that the diameter of the opening decreased 
sufficiently to cause the cap to fit the pen holder just right. 
I have used the pen several months since the experiment, and 
the cap is still all right. This idea may be used in other 
cases in which hard rubber is employed. 


Atlanta, Ga. W. S. LEONARD. 
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SHOP RECEIPTS AND FORMULAS. 
A DEPARTMENT FOR USEFUL MIXTURES. 


This page is intended to be used only for the publication of such shop re- 
ceipts as the contributors know from experience to be practicable. Receipts 
are solicited on the condition that the contributors personally know that they 
are reliable. The fact that a receipt is old and supposedly well-known does not 
bar it provided it has not already appeared here. 


324. SUBSTITUTE FOR RED LEAD APPLIED TO JOINTS. 
As a substitute for, or in the absence of, red lead, use var- 

nish on air or steam pipe joints. It will dry very hard and 

last for a long time. DonaLpD A. HAMPSON. 
Middletown, N. Y. 


3825. CHEAP FLOWING SOLDER. 

A cheap soft solder which is good for purposes where not 
much pressure is carried, is made by adding to each pound of 
lead, while melting, one teaspoonful of common salt. 

Ashtabula, Ohio. C. L. SCOVILLE. 


326. FILLING FOR CAST IRON. 

One-quarter tumbler full of Japan dryer, 1% ounce finely 
ground dry white lead. Mix and add 1 quart of finishing 
Japan. Stir in dry rotten stone until mixture is a thick 
paste. K. H. McCLintTock. 

West Somerville, Mass. 


3827. TO WELD SPRING STEEL. 

An experienced blacksmith has used for years the following 
in welding steel springs. Just before the steel comes to a 
welding heat he placed a small piece of Russian sheet iron— 
such as stove bodies are made of—on the joint; this melts and 
runs into the joint so that the weld is perfect. 2 VA: 


328. METAL POLISH. 

A. good metal polish for gold, silver, brass, nickel, etc., can 
be made by taking powdered crocus and mixing enough kero- 
sene oil with it to make a paste. This paste must be rubbed 
very thoroughly over the article to be polished. Then take a 
flannel cloth and rub lightly and rapidly until a brilliant pol- 
ish is obtained. HERBERT C. SNOW. 

Cleveland, O. 


829. CEMENT TO RESIST WHITE HEAT. 

A cement that will resist white heat may be made of pul- 
verized fire clay 4 parts; plumbago, 1 part; iron filings or 
borings free from oxide, 2 parts; peroxide of manganese, 1 
part; borax, % part, and sea salt, 1% part. Mix these to a 
thick paste and use immediately. Heat up gradually when 
first using. W. R. Bowens. 

Birmingham, Eng. 


3830. BLACK OXIDE COAT FOR STEEL. 

A, fine black coat is produced on steel if treated in the fol- 
lowing manner: An oxidized skin is first produced in some 
suitable manner on the surface of the steel; this is converted 
into black oxide by means of hot water and continued until 
the coat of oxide is thick enough. Then the articles are dipped 
in lukewarm water to remove any acid or salty particles, and 
then some olive oil is poured over the whole. D. 


331. USE OF GLUE. 

A mistake not uncommonly made by infrequent users of glue 
is to break up dry glue in hot water. This is bad practice as 
the adhesiveness is greatly impaired. Always soak dry glue 
in cold water and then cook, but do not cook too long as that 
is injurious also. Glue that has soured should not be used, 
and every precaution should be taken to keep it sweet if the 
best results would be obtained. M. BE. CANEK. 


3832. UNCHANGING GLOSS ON CAST IRON. 

The articles are well scrubbed with a diluted acid, dried and 
smoothed with a file, wire brush or the like. Then they are 
rubbed repeatedly with ordinary crude petroleum and let dry 
each time; finally they are well rubbed with a hair brush, 
which gives them a dark glossy appearance which will stand 
heat and serve as protection against rusting. Articles once 
treated in this manner need later on be only rubbed with pe- 
troleum and brushed up again. D. 
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338. BELT CEMENT. 

Put 15 pounds of best glue in a kettle and pour over it 5 
gallons of cold water. Let it stand a few hours or over night 
in a cold room, after which dissolve by gentle heat. Stir in 
one pint of Venice turpentine and add one gallon of Martin’s 
belt cement. Cook for four or five hours by gentle heat, being 
careful not to boil the mixture. A water or steam jacketed 
kettle should be used to avoid burning. If too thick, mix 
with water. ALBERT F. BABBITT. 

Attleboro, Mass. 


334. MAKING WAX IMPRESSIONS. 

It often happens that it is required in the manufacture of 
goods to make a wax impression of a sample or model. To 
do this successfully proceed as follows: Oil the surface of 
which the impression is to be made very slightly with a few 
drops of oil applied to a little waste. Then take common 
beeswax, melt it slowly, but do not boil it. Mix it with one 
or two tablespoonfuls of lamp black to half a tumbler of 
beeswax and stir the mixture. In order to make the wax im- 
pression show up clearly, take a fine hair brush and brush a 
little powdered graphite or rouge over the object on which 
the impression is to be made. C. W. SHELLY. 

Wallingford, Conn. 


335. TO FIREPROOF WOOD IN FORGE SHOPS. 

To protect the woodwork around or near a forge apply 
three coats of 3 parts alum and 1 part copperas, dissolved in 
water. Apply hot, and only allow sufficient time between appli- 
cations for the preparation to saturate the wood. Follow this 
with a fourth coat composed of solution of copperas made to 
the consistency of paint by mixing with fireclay. This treat- 
ment will not only render the wood fireproof but will preserve 
it for many times its ordinary life. 

Another fireproofing mixture for the same purpose is com- 
posed of 3 parts ground wood ashes and 1 part boiled linseed 
oil. This is applied with a brush. 

Still another fireproofing treatment consists of three appli- 
cations of a hot solution of phosphate of ammonia. The last 
two treatments require renewing at least once a year. 4 

» E. W. Norton. 
3836. DISINFECTANT. 

It is frequently necessary to disinfect our offices or shops; 
a very effective and inexpensive means is as follows: To 
61% ounces of crystals of potassium permanganate, add one 
pint of formaldehyde (40 per cent) for every 1,000 cubic feet 
of room space. The disinfectant should be mixed in a metal 
receptacle having at least ten times the volume of the ingre- 
dients used. This is required to prevent the mixture from 
boiling over. The receptacle holding the crystals should be 
placed near the center of the room which is to be disinfected, 
after ascertaining that all doors, windows, ete., are securely 
calked to prevent the gas from escaping. The formaldehyde 
solution should be ready to be poured upon the crystals, which 
must be done quickly. The room must then be left closed for 
at least thirty-six hours to obtain the best results. 

Denver, Colo. E. W. Bowen. 


337. HARDENING COMPOUND. 


In hardening small tools, some of the more delicate and 
essential parts of the tool to be tempered are very apt to 
be overheated and burned unless extraordinary care is 
exercised. The following is descriptive of a compound that 
can be used to prevent over-heating of such small delicate 
instruments during the process of tempering. Dissolve 2 
ounces of pure Castile soap in enough warm water to make 
a thin paste, and add to it the contents of a five cent package 
of lamp black, mixing it well into a stiff paste. This must 
be kept securely sealed in a can. To use the compound, 
slightly warm the small tool or object that is to be hard- 
ened, and smear the paste all over it. When dry, heat and 
quench in the usual way. As the paste is removed by the 
bath, the work will be clean enough to observe the color in 
tempering. T. E. O’DONNELL. 

Urbana, IJ]. 
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HOW AND WHY. 


A DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST. 

Give all details and name and address. The latter are for our own convenience 
and will not be published. 


Toolmaker.—Can you give me any information in regard to 
the Jarno taper? Are there any tables available anywhere for 
this taper, the same as for the Morse and the Brown & Sharpe 
standard tapers? What is the Jarno taper used for? 


A.—The Jarno taper was proposed several years ago by Mr. 
Oscar J. Beale of the Brown & Sharpe Co. The taper per foot 
of all the Jarno taper sizes is 0.600 inch on the diameter. The 
Jarno taper has the advantage over the other two standard 
tapers mentioned in the above question in that there is an 
exact relationship between the diameter of the large end, the 
diameter of the small end and the length between the places 
where these diameters are measured, and this relationship can 
be expressed by simple formulas. The sizes of the Jarno ta- 
pers are known by numbers from 2 and upwards, and by sim- 


ply designating the number of the taper, all other necessary 


dimensions can be determined by means of the formulas. 
Let N=the number of Jarno taper, 
D=the diameter of the large end, 
d=the diameter of the small end, and 
i=the length of the taper. 
N ' N N 
nen) ———— = = 
8 10 2 
If, for instance, we want to determine the size of a No. 7 
Jarno taper, we find from our formulas that the diameter of 
the large end is %, the diameter of the’ small end 0.700 and 
the length 314 inches. If we figure the taper, we will find it 
to be 0.600 inch per foot, as stated before. As far as we know, 
there are no tables available outside of the manufacturing 
establishments where this taper is used, but on account of 
the simplicity of figuring the dimensions for the taper, no 
tables are actually required. This taper, although it has some 
very decided merits on account of being, one might well say, 
the only system of standard tapers founded on a scientific 
method, has not been used to any great extent. The Pratt & 
Whitney Co. has commenced to use it of late for several of 
their new designs of machines, particularly profiling machines, 
but it is safe to say that the old standard tapers, the Morse 
and the Brown & Sharpe do still hold their own in almost all 
ordinary machine shop practice. 


C. K.—Kindly work out the spiral gearing problems indi- 
cated in Fig. 1; for each of the two cases the ratio is 1: 1. 
The shafts are at right angles and the gears are to run at 
about 500 revolutions per minute. Also, will you please look 
over the following dimensions given for a pair of spiral 


Case ‘No.1 Case No.2 


| Machinery, N.Y. 
Fig. 1. 


gears of equal dimensions: ‘Twelve teeth each, 14 diametral 
pitch cutter, shaft angle 90 degrees, gear ratio 1:1, and 
tooth 45 degrees with axis. I make it the pitch diameter of 
these gears should be 1.212 inch, that the outside diameter 
should be 1.355 inch, and that the lead should be 3.808 inch. 


The answers given below were obtained by the process de- 
scribed in the article on the subject of spiral gears, published 
in the May, 1906, issue of Macurnery; reference should be 
made to this. The conditions shown in our correspondent’s 
sketch in Fig. 1 hold us within very close limits as to di- 
ameters for these gears. We will take it for granted that the 
gears are to be made integral with the shafts on which they 
are mounted, otherwise they would merely be thin shells of 
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no strength whatever. It is our object, then, to give them 
such pitch diameters that they will accurately fill the center 
distance given, and will be enough larger than the shafts of 
which they are a part to make it unnecessary to cut into 
these shafts when milling the teeth. The diagram for case 
No. 1, Fig. 2, shows these conditions fulfilled. This method of 
preliminary graphical solution requires that the ratio line 
for this case should be drawn at an angle of 45 degrees with 
the axis lines. The following dimensions have been worked 
out to fit the diagram, in accordance with the rules or form- 
ulas given in the article previously referred to: 


Gear on Large Gearon Small 


Shaft. Shaft. 
Numbersotsetecetin acetic o eee. 12 12 
Diametralepicchmerrceresedciss. cae ss 18 18 
Tooth vane leer ever oteh cs: aust cies. se HOreelkOz Behe aiid 
Pitch WaTaMetetretretke cree sds sense, « 1.197 inch 0.803 inch 
Outsidemdlametemerarers. oo. sce. 1.308 inch 0.914 inch 
NO} OfMCULTCRAUSe Uirsreustcsaetst i ta sled vii No. 2, No. 5 
Liegdsores pineal Bteecsteedec he ces a 508, ans 2.521 inch 3.764 inch 
ThicknesseokmcOOUNwne arises sre se 0.0873 inch 
PeMoleKssats hoa Sty Cea rand nedhoedarar cee ear eee 0.0555 inch 
Whole depthioftoothie..:..... +... 0.120 inch 


The second case, of which a diagram is also shown in Fig. 
2, may be given the same number of teeth and the same tooth 


Fig. 2. 

angles. This pair will in fact be merely that of case 1 on 
a slightly larger scale. The complete dimensions will be as 
follows: 

Gearon Large Gear on Smal 

Shaft. Shaft. 

Nun Der BOL LCCL trem everett scott: tee 12 12 
DiametralLe pitches tierce sera ares 16 16 
Toothan Se lemaary- ete ee ars acts ons 56° 10’ 33° 50’ 
PitehnSidiametersaeercnscsrt ty > ta scale 1.347 inch 0.903 inch 
Outsidemdiametene cc. at eres + tcc 1.472 inch 1.028 inch 
NoPolscuiterusedttasss1es sees. No. 2 No. 5 
ead SOLASHITA Liens coters chee se ctor 2.836 inch 4.232 inch 
Thicknesspote Loti meets seine eich sie sails wccremlnts 0.0982 inch 
A JGGGIUGULTA Seep crereie ance eaclas oe eranene aioe aha) seteleree eco a analione 0.0625 inch 
WibolemdeptimorerOOtnien cre se ase. Gules 4 <ee clench 0.135 inch 


It is conceivable that you might have good reason for want- 
ing the pitch in these teeth different or for wanting their 
diameters changed slightly, in which case it would be possible 
to get new solutions to accommodate the conditions desired. 

The dimensions you have given for the 45-degree angle 
gears are correct. 

* * * 

A combination wood and steel railway tie has been invented 
by Mr. Thomas A. Galt, Sterling, Ill., which is claimed to 
have a number of superior advantages. The steel portion con- 
sists of two parallel channels, lying on edge, with the flanged 
sides in and separated by a distance of about 8 inches. 
Firmly clamped between the channels by four through bolts 
are two sections of ordinary wood tie, each about 2 feet long, 
8 inches wide and 6 inches deep. The combination affords 
the same simple spiking condition as the ordinary wood tie 
and the same elasticity. Samples of these ties have been 
placed in the main line of the Chicago & Northwestern R. R., 
in Sterling, Ill. It is asserted that the facilities for tamping 
the ties with the open channel bar construction are superior 
to the ordinary wooden tie. 
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MACHINERY AND TOOLS. 


A MONTHLY RECORD OF NEW APPLIANCES FOR THE SHOP. 


BEAMAN & SMITH THREE-WAY FACING MACHINE. 

The Beaman & Smith Co., of Providence, R. I., makes the 
machine shown in the accompanying halftone. It is used 
for facing one to three surfaces simultaneously on such work 
as valve bodies, cylinder castings, etc. It consists essentially 
of a circular work table which can be rotated to any angle, 
mounted on a bed carrying two oppositely disposing facing 
spindles, with a supplementary bed for a third facing head 
at right angles to the other two. All of the heads are driven 
by a single four-step cone and 4-inch belt through gearing 
which provides, in all, eight changes of speed of from 814 to 
40 revolutions per minute. 

The circular work table, adjustable to any angular position, 
is graduated in degrees and has eight holes for stop pins. 


46 inches in diameter, the upper bed is moved backward until 
a gap of sufficient width is left to clear the work. The 
large faceplate may then be used with its direct drive for 
slower speeds. For large diameter work the extended cross 
slide is supported by a brace bearing on a finished way 
at the bottom of the bed. The fact that the width of the gap 
is adjustable, presents advantages obvious to any one who has 
use for a gap lathe. 


A NEW DESIGN OF THE CINCINNATI LATHE AND TOOL 
COMPANY’S LATHE. 


The 16-inch engine lathe made by the Cincinnati Lathe & 
Tool Co., Cincinnati, Ohio, may now be obtained in the 
double back geared style, with a three-step cone. This de- 


Machine for Facing Three Surfaces Simultaneously. 


Three surfaces may thus be operated upon simultaneously, 
and others may be faced at any angle in the same plane, 
means being provided to securely fasten the table in any 
position. 

The in or out feed of the facing tools on the radial ways 
of the heads is effected by a feed screw, driven by a shaft 
passing through the center of the spindle, the arrangement 
being the same for each of the heads. By a patented construc- 
tion the tool block may be adjusted by the operator by means 
of a hand wheel, this being possible whether the spindle is 
in motion or stationary. The feeds are 4, 8, 16, and 32 revo- 
lutions of the spindle to 1 inch travel, the ratio and direction 
being changed by means of levers conveniently located. 

The machine will face to 28 inches in diameter. The least 
distance between the facers is 10 inches, and the greatest is 
40 inches. From the center of the spindles to the top of the 
table is 15 inches. The weight of the machine is. approxi- 
mately 18,600 pounds. 


FAY & SCOTT EXTENSION GAP LATHE WITH 
MOTOR DRIVE. 

Fay & Scott of Dexter, Maine, have recently built a 24—46- 
inch extension gap lathe with motor drive, to meet govern- 
ment specifications. It is driven by a 5-horsepower Crocker- 
Wheeler motor with a 2 to 1 variation, through a silent chain 
drive to a sprocket on the spindle. The lathe is double back 
geared and is provided with a faceplate drive as well. 

The general features of the builders’ extension gap lathe 
are well known. A supplementary bed is adjustable longi- 
tudinally on the main bed. This may be moved up close to 
the headstock, when the tool is to all intents and purposes a 
24-inch lathe. When it is desired to swing larger work up to 


sign is intended to meet the heavy duty required of modern 
machine tools. The lathe is provided with the W. T. Emmes’ 
patent quick-change gear device, which gives forty positive- 
geared changes without alteration of the gearing. The back 
gears are of 31-3 to 1 and 91% to 1 ratio, respectively. 


BIGNALL & KEELER PIPE MACHINE. y 
The Bignall & Keeler Mfg. Co., of Edwardsville, Ill., has 
placed on the market a new pipe machine of a style and size 
designated as the “P. D. Q. C. No. 6,” the suspicious looking 


New Member of the Bignall & Keeler Line of Pipe Machines. 


combination of letters used meaning nothing more serious 
than ‘Peerless die—quick chuck.” The chuck is operated 
by means of the pilot wheel shown in the cut at the head 
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end of the bed. The shaft on which this wheel is mounted 
carries a pinion meshing with teeth cut in the sector arm of 
the chuck lever, which operates the sliding cone encircling 
the spindle. As the cone is moved forward, the chuck arms, 
which are provided with rollers, run up on its large diameter, 
thereby tightening the jaws of the pipe. When the cone is 
moved back, springs draw the jaws away from the pipe. The 
jaws in the chuck are graduated and when once set for a 
given size no further adjustment is necessary for working 
with that size. A chuck is provided for the rear end of the 
spindle. This chuck has three independent jaws and is also 
provided with bushings for centering the work without grip- 
ping it. A four-step cone pulley and single back gearing gives 
eight changes of speed. The makers’ well-known Peerless 
die head is used. This machine has a range of ten sizes of 
pipe, from 1% inch to 6 inches, inclusive. i 


THE SUPERIOR MACHINE TOOL CO.’S 21-INCH DRILL. 


A new firm, the Superior Machine Tool Co. of Kokomo, Ind., 
is placing on the market the 21-inch upright drill shown in 
the accompanying 
halftone. It was 
designed by Mr. Al- 
bert E. Weigel, for- 
merly superintend- 
ent of the Aurora 
Tool Works. It 
drills to the center 
of a 21-inch circle 
and will take 38 
inches vertically 
between the base 
and the spindle, or 
20 inches between 
the table and the 
spindle. The spin- 
dle has a feed of 8 
inches, while the 
table is provided 
with a 16-inch ver- 
tical adjustment. 
A No. 3 Morse ta- 
per hole is used. 
The cone provides 
four changes of 
speed; the driving 
pulley should run 
: at about 300 revo- 

SS eit lutions per minute. 
Superior Machine Tool Co.’s New Drill Press. The net weight of 


the machine, which stands 6 feet high, is about 770 pounds. 


TWELVE AND TWENTY-FOUR-INCH ROCKFORD 
SHAPERS. 

We have illustrated and described two sizes of the line of 
shapers built by the Rockford Machine Tool Co. of Rockford, 
Ill. These were the 20-inch, shown in the October, 1906, issue, 
and the 16-inch, shown in the November, 1905, issue. To this 
the concern has now added a 12-inch and a 24-inch size of the 
Same general design. Among the strong points possessed by 
these tools might be mentioned the rigidly designed columns, 
high back-gear ratio, and carefully arranged system of con- 
trol which places all handles and levers within reach of the 
workman on the operating side. The vise has an improved 
screw arrangement, such that the jaws are drawn and not 
pushed together, thus relieving the frame of strains which 
tend to spring it and impair its accuracy. Both the vertical 
and the cross feeds of the table are automatic and are driven 
by the same device. 


A GRINDER FOR DISKS, PAPER SLITTERS, ETC. 

This machine is built by the Bridgeport Safety Emery 
Wheel Co., Inc., of Bridgeport, Conn. It is designed for rotary 
face grinding of such parts as circular slitting cutters, saws, 
dies, punches, etc. 
ety of ways; a universal chuck is provided, but a Walker 
Magnetic chuck may be used, or one of the plain 3- or 4-jawed 
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type. The work may also be held on the revolving faceplate 
by means of an expanding arbor of the type shown, opened 
and closed by means of a screw. The work-carrying head 
swivels to any angle desired, thus enabling convex, concave 
or flat faces to be ground at either end of the spindle. The 


Machine for Grinding Disks, Cutters, Etc. 


head is mounted on dove-tailed ways gibbed to take up wear, 
and is fed in and out by handwheel and screw. Ring check 
nuts on the spindles take up all end play. 

The machine is designed to be used either wet or dry. In 
the former case the wheel is enclosed with a hood, and pans 
are arranged to catch the water, which is returned to the 
large tank in the base where the dirt and sediment settles to 
the bottom, while the clear water is drawn from above by a 
centrifugal pump and forced back to the emery wheel and to 
the work being ground. The machine weighs about 500 
pounds, has a faceplate 7 inches in diameter, and when the 
wheel is new, permits a distance of 6 inches between the 
platen and the wheel. 


TWO NEW ARMSTRONG TOOL HOLDERS. 
In Fig. 2 is shown a ‘3-bar boring tool” recently devised 
and placed on the market by Armstrong Bros. Tool Co., 113 


Fig. 1. Armstrong Boring Tool Holder in Use. 


North Francisco Ave., Chicago, Ill. This combination of post 
and holder is made of bar steel throughout. The holder has 
a T-head fitting in the tool-post slot, to which it is clamped 
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by the nut at the top, which also serves to clamp the bars 
in place. Of these latter, as indicated by the name, there 
are three of different diameters. The fact that but a single 
turn of the wrench is necessary to release both the bar and 
holder, makes the change from one size to another a matter 
of seconds only, thus allowing the operator to use the stiffest 
bar possible for each job or each cut on the same job, with 


Fig. 2. Armstrong Three-bar Tool Holder. 


the result that speeds and feeds can be increased and time 
saved. The wrench shown has one opening for the nut, and 
one each for tightening the cutters in the three sizes of bars 
furnished with the tool. The tightening of these cutters is 
effected in such a way that the pressure of the cut tends to 
hold them more firmly in position. 

Fig. 3 illustrates an improved tool-post which combines 
in itself the strength and holding power of the strap and stud 
tool clamp, with the convenience of the open side and ordi- 
nary setscrew tool-posts. The construction will be apparent 
from the cut. It is made of drop forged steel throughout and 
consists essentially of a pair of jaws carrying tilting clamp- 


Fig. 3. 


Improved Tool Post. 


ing faces; these jaws are pressed apart by a spring, and 
may be clamped together by the T-head bolt which passes 
through them and into the slot of the tool-block. A knurled 
head adjustable screw furnishes the rearward support for the 
clamping action. 

This tool-post is claimed to be stronger and stiffer than the 
ordinary type, will not slip or allow the tool to chatter and 
will consequently do more work. It will work up close to the 
chuck and has a great range of adjustment without loss of 
holding power, the jaws adjusting themselves on parallel 
lines; the open side permits rapid change and adjustment for 
tools; it will not cut or tear the tool shank and thusis particu- 
larly adapted to use with tool holders, and no trouble is 
possible from stripped or upset screws. By using V-blocks 
fitted to this tool-post, boring bars and similar tools of vari- 
ous diameters can be conveniently held. 


IMPROVEMENTS IN THE DELPHOS OIL PUMP AND TANK. 
In the February, 1906, issue of MAcHINERY, we illustrated 
and described a non-overflowing pump and tank made by the 
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Delphos Mfg. Co., Delphos, Ohio. This tank is arranged to fill 
with oil any sized receptacle brought to it, and return the 
excess to the reservoir in the base without allowing it to over- 
flow. A double spout is used, one branch supplying the oil 
and the other returning the excess. As originally arranged, 
the device was used for handling the lighter grades of oil. 
Recent improvements, however, have made it possible to use 
the non-overflowing arrangement with the very heaviest 
liquids the tank will be called upon to carry. The 10-gallon 
size is a very popular one for factory use. Its portability is 
especially convenient where the keeping of lubricating oils in 
the factory increases the risk in the eyes of the insurance 
inspectors. The sales of this device have greatly increased 
during the past year and numerous re-orders have been re- 
ceived. 


IMPROVED SWEETLAND FACE-PLATE AND JAW. 
The accompanying cut shows a chuck jaw of the individual 
type, designed to be fastened in position on the face-plate of 
a lathe, boring mill or other machine of a similar nature. It 


The Sweetland Face-plate Chuck Jaw. 


is composed, as may be seen, of a rugged base casting, a hard- 
ened jaw, and an adjusting screw. The device may be used 
either way about, for holding work by the outside or by the 
bore. This device is manufactured in three sizes by the Hogg- 
son & Pettis Mfg. Co., New Haven, Conn. 


THE IMPERIAL AIR MOTOR HOIST. ; 
The objectionable, and often prohibitory, features of the 
direct-acting air hoist are sufficiently familiar, and these are 
all conspicuous by their absence in the Imperial air motor 
hoist here shown. It does not require a great height above 


Fig. 1. Section of Imperial Air Motor Hoist. 


the lift, and no more height for a high lift than for one not 
so high. The movement is perfectly controlled both fér hoist- 


ing and lowering and the load is absolutely held at any point 


desired. There is no waste of air in filling long cylinders, 


ae 
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the amount used at any time being only that required for the 


' actual work. 


The motor is a positive-action reversible air engine, with 
no dead centers and a practically uniform torque. It has 
no delicate valve mechanism requiring adjustment or liable 
to get out of order. It is wholly enclosed, dust-proof, splash 
oiling, with every bearing 
bushed, and bathed in oil, The 
steel worm on the motor shaft 
runs in an oil pocket; its 
thrust is taken by a roller 
bearing; it meshes into a 
worm-wheel of bronze, a pin- 
ion on the worm-wheel shaft 
engaging the drum shaft gear. 
On the larger sizes of hoist 
, there is an additional speed 
] reduction; on all sizes the 
friction is the least possible, 
being minimized by the jux- 
- tapesition of suitable mate- 
rials and by careful workman- 
ship. The hoisting rope un- 
der-runs a sheave, which al- 
ways permits an exact equal- 
ization of the two sides on the 
drum. The hook turns on ball 
bearings, so the load may be 
turned in any direction with- 
out twisting the ropes and 
without its turning back.. The 
action is steady and smooth, 
twelve of the hoists being used 
for the delicate work of hoist- 
ing flasks in one foundry 
alone. The hoist is made in five sizes with capacities ranging 
from 1,000 to 10,000 pounds, using the ordinary air pressures. 
It is built by the Ingersoll-Rand Co., 11 Broadway, New. York 
City. F 

THE THOR PNEUMATIC DRILLS. 

In Figs. 1 and 2 are illustrated two of the “Thor” pneu- 
Matic drills made by the Independent Pneumatic Tool Co. of 
Chicago and New York. That shown in Fig. 1 is non-reversible. 


e= 


Fig. 2. End View of Imperial 
Motor Hoist. 


Fig. 1. The Thor Non-reversing Pneumatic Drill. 


There are four single-acting cylinders in the body of the 
drill. The admission of air to these cylinders is controlled 
by Corliss valves immediately adjacent to the cylinders. These 
valves are operated from one double eccentric, which is pro- 
vided with individual bearings independent of the crankshaft 
or of any other working part of the motor. This eccentric 
is driven by spur gearing. The crankshaft bearings are 
placed close to the crank, giving a saving in total length of 
the motor equal to the length of the eccentric. The feed is 
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telescopic. An externally threaded stud works through an 
internally threaded sleeve to the extreme limit of its travel, 
and then the sleeve in turn screws out of the holder an equal 
distance, giving an unusual length of feed in an unusually 
short over-all height. 

The motor is very accessible. By removing the exhaust caps, 
either valve may be removed without disturbing any part of 
the motor. The pistons may be removed by unscrewing the 
cylinder head, while the connecting rods may be taken out 
through the cylinder bore. The case of the motor is made 
with but one joint. The cylinder and gear case are steel 
castings, while all the other wearing parts are either steel 
forgings or are cut from solid steel stock. 

The reversible drill shown in Fig. 2 is of the same general 
design as the non-reversible, except that the device for admit- 
ting air to the cylinders is arranged to cause the drill to rotate 
in the opposite direction when desired. This is done by’a 
simple two-way valve placed in the admission chamber at the 
inner edge of the inlet pipe at the left of the illustration. 
This valve, when desired, sends the air through the exhaust 
port into the valve chamber and thus into the cylinders, in- 
stead of by the usual route. In both machines the controlling 
valve is placed close to the cylinders, so that the machine 
responds instantaneously to the movement of the valve. 

These machines are made in fifteen sizes and are adapted to 
all classes of drilling, reaming, tapping, flue rolling, wood 
boring, etc. The manufacturers will send a machine on 
approval to any responsible person or firm desiring to try one. 


OWEN PLAIN MILLING MACHINE IMPROVEMENTS. 
The line of plain millers built by the Owen Machine Tool 
Co. of Springfield, Ohio, has recently been remodeled. Two 
sizes of this new line, known as the No. 2-B and No. 3-B, have 


Fig. 2. Drill Similar to that shown in Fig. 1, 


but Reversible, 


been placed on the market; the cut shows the smaller of these 
two. A good idea of the stiffness and rigidity of the design 
can be obtained from a study of this cut. It will be noticed 
that the machine has a geared feed, no chain being used be- 
tween the spindle and the feed screw, as in former models, 
The feed changes, of which there are thirty-two, may be 
obtained while the machine is in motion without the slightest 
injury to the working parts; the handles for controlling these 
changes are always in easy reach of the operator, and the 
feeds are automatic in all directions. The usual telescopic 
drive is eliminated, being replaced by vertical and horizontal 
shafts and sliding bevel gears. 

The table has a double bearing, being fitted both above and 
below the dovetailed slide. This tends to keep it in good 
alignment even when working at the extreme of its motion. 
at the same time preventing it from cramping, and thus allow- 
ing it to work freely. All the gearing throughout the machine 
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is of steel. The spindle is of crucible steel, running in phos- 
phor bronze boxes provided with means of compensation for 
wear. The back gears are single in the machine shown, and 


double in the No. 3-B size, giving respectively 12 and 18. 


changes of speed with three-step cone and two-speed. counter- 
shaft. The overhanging arm is of solid steel, carrying an 
arbor support lined with a bronze bushing. 

For the No. 2-B machine shown in the cut, the longitudinal 
movement is 28 inches; cross feed, 744 inches; vertical feed, 
191%4 inches. The largest diameter of the cone is 11% inches 
The spindle is bored 
The net weight of the machine 
The dimensions for the No. 3-B machine are 
Longitudinal movement, 388 inches; transverse 


-and it has four steps for a 38-inch belt. 
for a No. 10 B. & S. taper. 
is 2,850 pounds. 
as follows: 


No. 2-B Owen Plain Milling Machine. 


movement, 11 inches; vertical movement, 2034 inches. The 
largest diameter of the cone is 127-16 inches for a 314-inch 
belt. The spindle is bored for a No. 11 B. & S. taper. The 
net weight of the machine is 4,300 pounds. 


BESLY SPIRAL DISK GRINDER NO. 14. 

The disk grinder shown in the cut is built by Charles H. 
Besly & Co., 15-17-19-21 S. Clinton St., Chicago. This tool is 
a recent addition to their extensive line of disk grinders. It 
is a heavy, rigid machine, equipped with lever feed table and 
strong belt drive, adapted to grinding work in manufactur- 
ing quantities. The construction is on a par with that of 
high-grade machine tools. 

The lever feed table bed has T-slots and a key-way for 
attaching angle plates or other work holders. The table is 
mounted on a gibbed dovetail slide, and is moved to and from 
the disk by a lever, pinion and rack;’ which gives a leverage 
of 14 to 1. This is a desirable feature as it enables the oper- 
ator, without undue exertion, to turn out more work by using 
the abrading disk at its maximum efficiency. The table is 
equipped with a micrometer stop screw, graduated to read in 
thousandths of an inch. 

The bearing bushings and rocker shaft are turned on the 
outside, and carefully fitted into bored and reamed holes in 
the main casting. The end thrust of the spindle is taken be- 
tween the cast-iron spindle pulley and the flanges of the 
bronze bearing bushings, on hardened and ground steel collars 
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of large area. The left-hand table carries a detachable bevel 
gage graduated to 45 degrees. Both tables may be tilted from 
their horizontal position, and have vertical adjustment and © 
rocking motion, with adjustable counterweights. 

The disk wheels are 20 inches in diameter by about 13-16 
inch thick, but the machine will swing 23-inch wheels. The 
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Besly Spiral Disk Grinder. 


spindle pulley is 9 inches diameter for a 7-inch belt. The 
spindle is 2 inches diameter with phosphor bronze split bear- 
ings 9 inches long. The rocker shaft is 234 inches diameter. 
The machine, with countershaft and floor press, weighs about 
3,000 pounds. 


A GAP PATTERN PRESS FOR HEAVY BLANKING. 
Large blanks or disks of heavy plate are now being pro- 
duced in such large quantities that single rotary slitting 
shears with circling attachments, formerly used for making 
these disks, are being replaced by- presses and blanking ~ 


pee) eth 
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Toledo Gap Pattern Press for Heavy Blanking. 


dies. The dies for this work require powerful presses with 
unusually large bed area and opening. The accompanying illus- 
tration shows the design of a new size of geared press with a 
capacity for cutting large blanks of steel plate up to %-inch; 
the machine has recently been placed on the market by the 
Toledo Machine & Tool Co. of Toledo, Ohio. It is much better 
adapted to the class of work described than the solid back or 
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other types of press formerly used, and which necessarily had 
a very limited bed area and opening. The gap pattern is de- 
sirable for the convenience of the operator in feeding the 
heavy plates or bars from which the blanks are made. 

This machine has a driving pulley 2 feet in diameter for a 
6-inch belt. The balance wheel is 62 inches in diameter and 
weighs about 1,300 pounds. The gearing reduction is 7% to 1, 
the large gear being 61 inches in diameter. The stroke of the 
particular machine shown is 2 inches, but this can be changed 
to suit conditions; an adjustment of 4 inches is provided. 
The distance from the top of the bed to the face of the slide, 
with stroke and adjustment up, is 13 inches. The bed is 28 
inches wide, front to back, and 36 inches long, right to left, 
with an opening 24 inches wide between the side housings of 
the frame. The gap extends 84% inches back of the center line 
of the slide. The machine weighs about 18,500 pounds. 


PORTABLE BORING BAR FOR STEAM TURBINE WORK. 
The portable boring bar here described is unusual, in the 
first place, in the matter of size, though this does not show 
plainly in the cut on account of the absence of anything with 
which to compare it. This tool is made for boring up to a 
diameter of 10 feet, and the bar is 27 feet long. The work 
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right. On the lower end of the same cutter head is shown a 
place to attach a grinding wheel if necessary, this being used 
in some cases to finish the blades after they are inserted in 
the grooves. Finishing boring cuts are also taken by this tool 
over the blades after they are assembled in the casing. Al] 
of the cutting tools for these operations are fastened in place 
and adjusted by the workman while inside of the casing. 

The bar is rotated by an accurately cut worm and wheel of 
the Albro-Hinley type. The longitudinal feed for the heads 
is obtained from a screw set within a slot cut in one side 
of the bar. A similar slot on the other side carries a key, 
which takes the strain of turning the bar, this strain being 
in no degree transmitted to the feed screw. The feed screw 
is rotated by the gearing shown at the head end; three 
changes may be obtained by operating a push pin. Feeding is 
accomplished by blocking the hand wheel shown, in any con- 
venient way, the hand wheel serving as well for manual oper- 
ation of the feed screw. 

With the increase in the use of the floorplate method of 
doing heavy work and with the increase in the size of engine 
and electrical machinery parts, the use of special portable 
tools has greatly increased. This tool is one example of a 


number of special devices which H. B. Underwood & Co. of 


Underwood Portable Boring Bar for Steam Turbine Work 


for which it is intended is the finishing of the inside surfaces 
- of steam turbine casings or cylinders. 

In the process of construction, these castings are first ma- 
chined at the joint and put together. The shaft openings are 
then rough bored, the flanges are faced, and the whole 


thing fastened solidly together, forming a long cylinder to be ° 


finished on the inside in a series of varying steps or internal 
diameters. The bar is inserted through the shaft openings 
of this long cylinder and carefully centered, being supported 
by suitable adjustable bushings at these points. Through a 
manhole in one of the castings the operator now enters and 
arranges the required boring members and center supports 
in the interior. These parts are necessarily made in sectional 
form to permit their being passed in and out through the 
manhole, and to allow them to be easily handled by the work- 
man. The halftone shows a central support and two boring 
heads mounted on the bar. The central support has four re- 
movable arms, various lengths being used for various diame- 
ters; extra parts for this are seen on the floor beneath the 
machine. The boring heads are made in halves: and are 
arranged to carry two tools diametrically opposite to each 
other. 

In turbines of the type for which this tool is designed, sev- 
eral grooves for the insertion of blades are required to be cut 
around the circumference of each step in the cylinder. For 
cutting these grooves, use is made of a supplementary sliding 
head shown on the upper end of the boring head nearest the 


1025 Hamilton St., Philadelphia, Pa., have been called upon 
to furnish for engineering establishments engaged in heavy 
work. 


THE CRABB TRANSPARENTIZER. 

In the May, 1906, issue of MACHINERY we described a trans- 
parentizing machine built by Chas. L. Crabb & Co., 115 Nas- 
sau St., New York; this machine was designed for rendering 
pencil drawings on ordinary drawing paper transparent 
enough to be used for making blueprints. The cut herewith 
shows an improved form of the device. It may be oper- 
ated much more rapidly than the first machine, and has a 
greater capacity, permitting of the treatment of drawings 
42 inches wide and of any length. It will take any thickness 
of white paper upon which drawings or writing have been 
made with a pencil or any other ordinary erasable material, 
and by means of a hot chemical bath and heated calendering 
rollers render it permanently transparent and waterproof. 
This operation is a matter of a very few moments only, and 
from the paper thus treated blueprints can be made immedi- 
ately, thereby saving the time, labor and expense involved in 
preparing drawings for blueprinting by the present methods. 

A tray which forms a part of the machine contains the 
solution to be used; this is heated by an electrical resistance 
coil, wound for 110 or 220 volts. The drawings to be treated 
are fed into the rolls of the machine and passed through this 
heated bath by the turning of the crank. After leaving the 
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bath the sheet is carried by a traveling fireproof apron to 
heated calender rolls, which squeeze out the surplus liquid, 
giving the sheet a smooth and dry surface. The operation of 
the transparentizer is extremely simple and requires no pre- 
liminary training or knowledge. It can be operated by a 


Mace Ry NY 


The Crabb Transparentizer. 


boy, at an approximate total cost of two-tenths of a cent 
per square foot. A saving of 35 per cent in the cost of draw- 
ing-office operation is claimed. 


* * * 


REISSUING DEFECTIVE PATENTS. 


The Court of Appeals of the District of Columbia has just 
rendered a decision which overthrows the views expressed in 
standard textbooks on patent law, and which should establish 
a more liberal principle in the reissuing of patents in the 
future. The statute relating to the reissue of patents has 
been for the past twenty years construed rather strictly by 
the Patent Office, so that patent attorneys have looked upon 
reissues as possible only in the rarest cases. In the present 
case the applicant was a Frenchman, unfamiliar with Ameri- 
can patent law, and not having direct communication with 
his American patent attorneys. The result was the taking 
of a patent in this country, which, while it gave to the world 
a knowledge of a very broad invention—a new and valuable 
process of melting steel in an electric furnace—did not secure 
to the inventor the reward which the law contemplates. The 
patent was limited to a detail of the furnace, and the broad 
idea of a new process of working the furnace was not claimed. 
Upon an application for reissue of this patent so as to secure 
to the inventor claims for the process which he had invented, 
the three successive tribunals of the Patent Office through 
which the case was prosecuted refused the reissue, chiefly on 
the ground that where the patent was originally taken for an 
apparatus it could not be reissued with claims for a process. 
This was a theory which had been enunciated in textbooks 
for a number of years past, and had been held by the Patent 
Office and apparently acquiesced in by inventors. The present 
case was appealed, and a decision rendered by Chief Justice 
Shepard reversing the decision of the Commissioner of Pat- 
ents, and allowing the reissue with the broadest claims. The 
court took the view that since the process was described in 
the statement of the invention of the original patent, although 
not specifically claimed, the patent might be reissued for the 
purpose of inserting the claims inadvertently omitted.—Amer- 
ican Industries. 

* * * 

Some people are so afraid that a competitor will learn about 
their business that we sometimes wonder that they sell any 
goods at all. d 
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INDUSTRIAL NOTES FROM EUROPE. 


BRITISH ENGINEERING ACTIVITIES. 


Over here there is little change in general conditions. The 
electrical industries are somewhat hampered by lower prices 
prevailing, especially in view of the higher prices for raw 
materials. Manufacturing plants have so multiplied and have 
been equipped on such modern lines that the competition for 
electrical contracts of any magnitude is increasingly keen 
throughout Europe. A number of the smaller concerns which 
have carefully and gradually extended their operations and 
equipment appear able, without extreme inconvenience, to 
compete in several departments with the larger plants at the 
low prices ruling. In the matter of British industrial organi- 
zation and methods an interesting departure is to be noted. 
The employes of the Bradford Dyers’ Association : recently 
applied for a 10 per cent advance in wages. As a large vol- 
ume of business at remunerative prices was being dealt with, 
it was decided to grant the advance if certain rearrangements 
of methods—involving a diminution in the number of men 
employed per unit of ocutput—would be accepted by the work- 
men. After considerable discussion, the employers’ proposals, 
somewhat modified, were agreed to, on condition that during — 
the first year’s operation of the new scheme the proportion of 


- men discharged should not exceed 5 per cent of the number 


now employed, and that the employers should pay out-of-work 
benefits to the discharged men at the same rate, and, if neces- 
sary, for the same length of time, as paid by the trade union, 
thus doubling the length of time an unemployed member 
would be entitled to assistance. This basis of settlement 
will probably again be heard of in trade disputes touching 
other industries where improved machinery involves a smaller 
working force, it being felt that the consequent hardships 
to the displaced laborers should receive specific consideration 
during the period of readjustment of working conditions. 

Considerable attention is now being paid to the require- 
ments of British commercial men by the board of trade and 
the consular departments, and important improvements with 
regard to the methods of supplying prompt and direct in- — 
formation as to foreign markets and requirements, to British 
manufacturers and merchants, are under way. The question — 
of the compulsory working in Great Britain (either by the 
patentees or licencees) of patents granted to foreigners is 
also receiving the careful consideration of the government. 
In the past the incidence of the present laws, or their admin- 
istration, has tended to produce a virtual foreign monopoly 
in certain lines, a quite opposite result to that contemplated - 
by the framers of the law. 

Our universities, leading manufacturers and chambers of 
commerce are now working together much more frankly than 
formerly with a view to the encouragement and utilization 
of latent talent. As an instance may be mentioned the ‘“Gart- 
side” scholarship at the Victoria University of Manchester. 
This, founded in 1902 by a Manchester manufacturer, is open 
to British subjects of eighteen to twenty-three years of age 
and is tenable for two years. The first year’s work at the 
university is designed to preface the student so that he may 
usefully. investigate some industry, or part of an industry, 
in the United Kingdom or. abroad. The investigation itself 
occupies the second year, and to smooth the way the value of 
the scholarship, which is about $400 per year for time spent 
in England, is increased to $750 a year for time on the Conti- 
nent and $1,250 for the United States. An interesting report 
by the present holder of the scholarship on industrial matters 
in the United States was recently issued. The matter of loca- 
tion of manufacturing plants receives increasing consider- 
ation. Though so comparatively small, the United Kingdom 
has areas of such diverse character and accessibility by rail 
or water that periodical surveys of the question of suitable 
location are desirable. Some inland concerns interested in 
heavy iron and steel manufactures tend to remove to the 
seaboard, where possible, in order to diminish the cost of 
carriage of raw and finished materials—an important item in — 
the total cost of production and marketing. As one of the 
latest instances in this connection, may be mentioned Cam- 
mell, Laird & Co. of Sheffield, who are investigating the 
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potentialities of Swansea for the establishment of branch 
works. The opening and working of the Manchester ship 
canal has also opened out another important industrial dis- 
trict which offers advantages in the way of facilities for 
handling of railway, barge canal and sea-borne traffic, coupled 
with a good supply of skilled labor and close proximity to 
probably the most compact group of manufacturing towns 
and localities in the world. 

A branch of engineering which does not obtrude outside a 
limited sphere, in which, however, it plays a by no means 
negligible part, is that of the design, construction and work- 
ing of modern coke ovens. Our German friends gave a not- 
able lead in the matter of coke-making processes carried out 
with a view to recovering and utilizing products of distilla- 
tion formerly practically wasted. These by-products are of 
considerable commercial value, and though one hears state- 
ments that the value to the foundryman of the coke produced 
by the new process is thus impaired, a shrewd guess may be 
made that the requirements of the consumers of the coke or 
by-products will be catered for in proportion to the respec- 
tive profits accruing from the two products. Some important 
installations of these coke ovens have been carried out in 
Great Britain by the firm of Simon-Carves, Ltd., of Man- 
chester, who also undertakes to afterward run the plants, if 
considered desirable. A kind of side line of this business is 
the design, erection and supervision of crematories, the com- 
pany having been pioneer in this direction. 

Somewhat allied to this class of work is the design and 
installation of modern refuse destructors, which are now 
recognized as pretty well essential to efficient sanitation. 
The present theory is to, without nuisance, at once destroy 
all organic matter by exposure to extreme heat—generated by 
the combustion of the refuse—and thereby raise steam, which 
is utilized for various purposes, including sewage and water 
pumping, driving clinker-crushing and mortar-making machin- 
ery, generating electricity, etc. As a residual, a vitreous 
clinker, which-is a marketable article in good demand for 
roadmaking, bacterial sewage filter beds, etc., is produced. 
The percentage of combustible matter in town refuse varies 
considerably, being low in country districts where coal is 
expensive, and comparatively high in manufacturing districts 
where the domestic use of fuel is, perhaps, somewhat waste- 
ful owing to the English system of open fireplaces. In a 
humber of cases it is found that 114 pound of water can be 
evaporated per pound of refuse. In order to obtain such 
results, the air forced under the fire-bars is preheated by being 
drawn through regenerator tubes, the outsides of which are 
in contact with the highly heated gases from the furnace cells 
on their way to the chimney stack. The feed water for the 
boilers is also heated by economizers also utilizing the waste 
gases. In the town of Preston about 1,000 horsepower is 
daily produced by the destruction of the town’s refuse, no 
nuisance being caused. A good share of the current for 
running the municipal tram cars is thus provided in addi- 
tion to the lighting of several administrative buildings. 
Destructor plants have been erected in many British cities, 
several on the Continent and in the colonies, and a few, from 
British designs, in the United States. Concerns prominent 
in this line are Meldrum Bros., The Horsfall Destructor Co., 
Heenan & Froude and Manlove Alliot & Co. Messrs. Heenan 
& Froude, Ltd., Manchester, England, have been commis- 
sioned to erect a destructor on Staten Island, New York, to 
deal with 60 tons of refuse per day of 24 hours, boilers to 
utilize all the heat generated being also installed. 


A rather curious feature in the underground communica- 
tions of London and New York is the fact that the electrifi- 
cation of the London Metropolitan Railway was carried out 
by Americans through the instrumentality of Mr. Yerkes, as 
British electrical engineers found the task too big for them 
at the time, while the subways under the Hudson are being 
driven by a British firm of engineers and contractors who, 
through their unique experience in the utilization of com- 
pressed air for tunneling operations, are in a position to 
effectually cope with the difficulties encountered through the 
leaky strata of the river bed. JAMES VOSE. 

Manchester, February 18, 1907. 
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MISCELLANEOUS FOREIGN NOTES. 

ALFRED HERBERT, Ltp., Coventry, England, has built an 
automobile engine valve grinding machine in which the valve 
is rotated continuously in one direction and periodically lifted 
from its seat, while grinding, by a vertical spindle in the table 
which is connected to the belt pulley by a crank motion. 


Loupon Bros., Lrp., Johnstone, England, have recently com- 
pleted a horizontal boring and facing machine of large pro- 
portions. The bed is 16 feet long; the boring bar, 4 inches in 
diameter, has a travel of 2 feet 9 inches, and its maximum 
and minimum distances from top of the two tables of the 
machine is 24 inches and 6 inches respectively. The machine 
is built primarily for railway work, and is made to order only. 


Moror Car INDUSTRY IN GREAT BriTaIn.—During the last 
year the motor car industry has assumed great dimensions. 
in England, there being at present more than $60,000,000 in- 
vested in the British motor car companies, and the value of 


‘British cars manufactured during 1906 exceeding $20,000,000. 


The trade gives employment to a quarter of a million men. 
The excellent character and popularity of British cars is indi- 
cated by the fact that the import of foreign cars decreased 
during the year by nearly $400,000. 


GERMANY’S EXPORT AND ImMPoRT OF MACHINE TOOLS DURING 
1906.—According to Zeitschrift fiir Werkzeugmaschinen und 
Werkzeuge, the import of machine tools to Germany last year 
amounted to 8,574 tons, of which 5,742 tons came from the 
United States. The exports amounted to 45,241 tons. The 
imports were nearly 50 per cent larger than those of 1905, 
and the exports nearly 40 per cent larger than in that year 
and nearly double those of 1903. Germany’s best customers 
are Italy, Austria and France; Russia, Belgium and Switzer- 
land come in the next place. 


Messrs. DRUMMOND Bros., Ltp., Ryde’s Hill, England, have 
recently designed a small 5-inch lathe intended for repairs on 
motors and motor cars. This lathe is made with considerable 
accuracy, and high claims are made for it in regard to capac- 
ity and power. This lathe differs to a great extent from the 
usual design of lathes, being at the same time a miniature 
boring machine with a table similar to that of a Lincoln mill- 
ing machine. Special features of the lathe render it available 
for an infinity of operations which could otherwise not be per- 
formed without a great number of machines. 


Messrs. Lupwie Lorwe & Co., Lrp., Farringdon Road, Lon- 
don, have introduced a new drill chuck called the “Grip” 
chuck. The construction of this chuck is such that the greater 
the pressure on the point of the drill, the more positive the 
grip of the chuck. In actual tests, half-inch drills made of 
high speed steel have been driven with feed and speed result- 
ing in the total collapse of the drill without causing the shank 
to turn in the chuck. There are no gears or screws in the 
construction of the chuck, and no key is employed to move 
the jaws; for this reason it seems as if the makers’ claims 
as to the durability and convenience of the chuck are well 
founded. 


Messrs. Butter & Co., Halifax, England, are building an 
interesting turning and facing machine. This machine is in- 
tended for finishing flywheels at one setting, that is, for turn- 
ing the face, the rims, the inside and outside of the hub and! 
boring the holes, six tools being in operation at once. The 
headstock and tool-rests are mounted on a heavy base plate.. 
The face-plate is supported by roller bearings in the head- 
stock. There are six changes of automatic feed. The drive: 
is engaged and disengaged by friction devices. The driving: 
cone and gearing are all designed to give uniform gradations 
of speed and power. This machine will turn flywheels up to 
10 feet diameter and 21 inches wide. The floor space is 22 
feet 6 inches by 17 feet. 


AUTOMOBILE EXPOSITION IN GERMANY.—The International 
Automobile Exposition in Berlin last winter was one of 
the greatest successes ever attained in this line in Germany. 
Three hundred and seventy-one firms and manufacturers ex- 
hibited their products. Of these 338 were German, while other 
exhibits were from France, Italy, England, United States, 
Belgium and Switzerland. Besides automobiles, machines for 
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‘the production of automobile parts were exhibited, and Schuc- 
hardt & Schiitte, of Berlin, exhibited a fine collection of 
American lathes, screw machines, milling machines, grinding 
‘machines, etc., from well-known American firms, among which 
‘were the Cincinnati Milling Machine Co., Landis Tool Co., 
‘and the Cleveland Automatic Machine Co. There were many 
motor vehicles of various types for industrial and business 
purposes exhibited, but considering the great importance of 
this branch of the automobile industry, a much larger ex- 
hibition might have been expected. The reason assigned is 
that nearly all manufacturers in Germany who are in a posi- 
tion to deliver vehicles are so overcrowded with orders for 
touring cars, on which they are able to realize a much 
greater profit than on cars for business purposes, that the 
latter receive only secondary consideration. The inclination of 
the manufacturers toward standardizing their motors and the 
construction of the same in large quantities, together with 
the fact that new plants are rapidly springing into existence, 
will probably soon effect a change in this condition of affairs: 


THE MACHINE TOOL BUSINESS IN FRANCE.—France has not 
as yet devoted its energies to any great extent to the manu- 
facture of machine tools, and in its many varied industries it 
uses mostly American and German machines. The imports 
from the United States are constantly increasing, but there 
are some complaints in regard to slow delivery and insecure 
packing. The German trade in France in regard to machine 
tools is also increasing rapidly, due to the thorough prepara- 
tion of the German salesmen before they go out ‘on the 
road,” particularly when they are going to foreign countries. 
A German salesman gets not only a thorough shop experience, 
but he is also expected to be well grounded in the principles 
of machine design, to have worked as an assistant to the 
inspector testing machines before shipping, and then, if sent 
to a foreign country, to be thoroughly familiar with the lan- 
guage of the country to which he is sent. The German ma- 
chine tool builders print their catalogues in several languages, 
realizing that their own tongue cannot always be depended 
upon to be understood by the persons whom they want to 
reach by their trade literature. These points have been ac- 
centuated by special agent Arthur B. Butman and may be 
worthy of consideration. Small tools are manufactured in 
Trance and are sold at a lower price than the American-made 


vtools. The latter, however, give better satisfaction and have 
«a good market, the only complaint being of the slow delivery. 
| * * * 
OBITUARY. 


R. W. Fuller, the inventor of the machine for making horse- 
shoes, died March 11 at Hanover, Conn., aged 85 years. It is 
claimed that Mr. Fuller’s invention was copied by others who 
made millions of dollars through it, but the inventor died a 
poor man. 


O. D. Munn, one of the two original publishers of the Scien- 
tific American in its present form, died February 28 at his 
home in Llewellyn Park, Orange, N. J., aged nearly 83 years. 
Mr. Munn and his partner, A. E. Beach, who died about eleven 
years ago, acquired the Scientific American in 1846 and made 
it the organ of their patent business which grew to great pro- 
portions, over 100,000 patents having been taken out through 
this firm alone. The profession of the patent lawyer sixty 
years ago was nearly unknown, and the concern was, in a 
sense, a pioneer. The work of the partners brought them in 
intimate contact with many of the famous inventors of the 


past era. 


HARRY C. HOEFINGHOFF. 


Harry C. Hoefinghoff, president and general manager of 


the Bickford Drill and Tool Co., Cincinnati, Ohio, died on 
March 2 from an operation performed a few days earlier for 
-appendicitis. Mr. Hoefinghoff was thirty-five years of age, and 
had been president of the company since 1899, when he suc- 
‘ceeded his father, who was also one of the owners of the 
'Hoefinghoff & Lane Co., an old-time Cincinnati foundry busi- 
mess. Mr. Hoefinghoff was one of the leading young business 
men of Cincinnati, but his acquaintance was not confined to 
that city, being extended over the entire country, especially 
among the machinery and kindred trades, his genial: disposi- 
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Harry C. Hoefinghoff. 


tion and kindly ways having made him many warm friends 
outside of his immediate circle, to whom his untimely death 
comes as a personal bereavement. He was an active member 
of the National Machine Tool Builders’ Association, the Manu- 
facturers’ Club, Business Men’s Club, and the Cincinnati Fac- 
tory Colony Co. at Oakley, Ohio, where arrangements have 
been made to establish a large plant for his company. 

Mr. Hoefinghoff saw the Bickford Drill and Tool Co. grow 
under his management from a comparatively small concern, 
until at the time of his death it was the largest manufacturer 
of radial drills in the world. This success was due not alone 
to his energy and good judgment, but to the progressive ideas 
which he carried out, and the quick utilization of methods 
that appealed to him as being practicable, and which would 
improve his product or lessen its cost. 


Mr. Hoefinghoff leaves a widow and three children, one box. 


and two girls. 


~ 


* * * 


PHRSONAL. 


E. M. Mellvain, formerly president of the Bethlehem Steel 
Co. has been elected president and general manager of the 
Robbins Conveying Belt Co., New York. 


J. F. W. Bunsen, nephew of the late Prof. Bunsen, the in- 

ventor of the burner bearing his name, lately entered the 
employ of Muralt & Co., engineers and contractors, New York, 
and will take charge of their Southern office in Charleston, 
Ss. C. ' 
W. J. Dolan, formerly connected with the Remington Type- 
writer Co. and later with L. C. Smith & Bros., Syracuse, N. Y., 
has accepted a position in the sales department of the Dayton 
Pneumatic Tool Co. and will have his headquarters in Pitts- 
burg, Pa. it 


H. D. MacDonald, chief draftsman of the tool designing — 


department and assistant master mechanic of the J. I. Case 
Threshing Machine Co., resigned his position, and on March 1 
became connected with the International Harvester Co, on 
automobile construction work. 

* % * 


The dedication of the new Engineering Societies Building, 
New York, in which are housed the three founder societies, 
namely: American Society of Mechanical Engineers, American 
Institute of Electrical Engineers and the American Society 
of Mining Engineers, will be held April 16 and 17. The dedi- 
catory program will include a joint meeting of the three socie- 
ties at which there will be addresses by the presidents of the 
respective societies, and the reading of greetings from sister 
societies all over the world. Opportunities will be afforded 
for visiting plants of engineering interest in New York and 
vicinity, as is customary at the annual meetings of the 
A. S. M. E. 


“4 


+ enfin 
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The date of the spring convention of the National Machine 
Tool Builders’ Association, which is to be held at Fortress 
Monroe, Va., has been changed to May 14 and 15. The Hotel 
Chamberlain is the headquarters. 


ek OF * 


FRESH FROM THE PRESS. 


STATISTICS OF RAILWAYS IN THE UNITED STATES FoR THD YuAR END- 
ING JANUARY 30, 1905. The 18th annual report of the Interstate 
Commerce Commission. 728 pages 6x9 inches. Published by the 
U. S. Governmeni, Washington, D. C. 


By Robert H. Blackall. 3875 pages, 5x7 
Published by Norman W. Henley & Son, New 


) The book includes a pocket in which 
are three folding plates, and accompanying the book are two addi- 
tional charts, one showing the modern Westinghouse high speed and 
signal equipment for freight service. To railroad men and others 
interested in the principles and operation of the air brake Mr. 
Blackall’s work may be heartily recommended. 


HENLEY’s 20TH CaNTURY BooK oF RECIPES, FORMULAS AND Pro- 
CESSES. Edited by Gardner D. Hiscox. 787 pages 6x9 inches. 
Published by Norman W. Henley & Son, New York. Price, bound 
in cloth, $3.00 

This book contains nearly 10,000 selected scientific, chemical, tech- 
nical and household recipes. It represents an enormous work in 
mere labor of compilation to say nothing of the work of editing. The 
list of subjects includes gilding, galvanizing, bronzing, tinning, silver- 
ing, plating, enamelling, varnishing, polishing, soaps, amalgams, alloys, 
solders, photographic formulas, lubricants, oils, inks, tanning, water- 
proofing, fireproofing, and many others too numerous to mention, The 
value of a reliable compilation of general formulas of the general 
character outlined above is too plain to need further comment, 


QUESTIONS AND ANSWERS FROM THE GAS ENGINE. 277 pages, 5x7 
inches. Published by the Gas Engine Publishing Co., Cincinnati, 
Ohio. Price $1.50. 

This little book was compiled from the ‘Answers to Inquiries’ 
column of the Gas Engine and includes the more interesting and 
valuable questions and answers that have been published in that 
journal for the past eight years. These inquiries relate to design, 
construction, operation and repair of gas and gasoline engines for sta- 
tionary and automobile use, and in some instances are illustrated. An 
index facilitates the finding of any particular subject. The book 
should be of value to automobilists, motor boat users and the large 
frre! class of gas engine users throughout the country, a class that 
s rapidly increasing as the merits of the small internal combustion 
engines are recognized. 

CONCRETH FACTORIES. Compiled by Robert W. Lesley. 152 pages 
6% x9% inches, fully illustrated. Published for the Cement Age 
Co. by Bruce & Banning, New York. Price $1.00. 

The work consists of a series of papers descriptive of the use of 


cements and concrete as applied, to the construction of factory build- 


ings. The book offers in condensed form the most complete review 
of the principles underlying reinforced concrete construction that has 
yet been published and it has the advantage of being presented in a 
way that is understandable by the layman as well as by the engineer. 
The work is a compilation of papers by men who have made a special 
study of the subject and the names included are Messrs. Walter 
Mueller, HE. A. Trego, Henry H. Quimby, Emile Perrot, A. C. P. 
Turner, HE. P. Goodridge, J. R. Worcester, Dean & Main, and other 
eminent authorities on concrete construction work. 


THD RAILROAD POCKETBOOK, by Fred H. Colvin. 215 pages, 4x6 
inches, illustrated. Published by the Derry-Collard Co., New 
York. Price $1.00. 

This little book is a quick reference cyclopedia on railroad infor- 
mation, The subjects are arranged alphabetically; some are very 
briefly defined and others are given considerable space, according to 
the importance of the subject. It has been the aim to compile and 
define a list of subjects that occur most in railway work, and the 
definitions are not limited to word descriptions alone, but frequently 
are illustrated as well. For example, types of locomotive boilers are 
represented by a number of outline drawings and the same applies in 
general where the subject may be illustrated advantageously. The 
book is one that railway men will find convenient. It contains a 
Qumber of valuable tables including weights of tires, tire shrinkage 
allowance, tire turning chart, etc., and is of a size that can be car- 
ried in the pocket without trouble. The work has not been paged 
consecutively but has been made up so that new matter can be added 
from time to time as conditions require. It is the intention of the 
publishers to keep the book up to date and to make it a complete 
pocket cyclopedia so far as possible within its field. 


ANNUAL REPORT OF THN SMITHSONIAN INSTITUTH FOR THD YHAR END- 
ING JuNE 30, 1905. 576 pages, 6x9 inches, illustrated with 
over 100 engravings. Published by the United States Govern- 
ment, Washington, D. C. 

The annual report of the Smithsonian Institute for a number of 
years has been a bulky volume, containing an account of the work 
accomplished by the Institute, its receipts and expenditures, and a 
yoluminous compilation of scientific articles taken from various 
sources. The same general plan has been followed in the present re- 
port but the number of abstracted articles is considerably reduced 
so that the bulk of the work is considerably less than in former years. 
The abstracted reports include ‘‘New Measurements of the Distance of 
the Sun” by A. R. Hinks; ‘Photographing Lightning with a Moving 
Camera” by Alex. Larson; “The Tantalum Lamp” by W. VanBolton 
and O. Feuerlein; “Some Refinements of Mechanical Science’ by 
Ambrose Swasey; “Progress in Radiography” by L. Gastine; ‘History 
of Photography” by Robert Hunt; ‘‘The Genesis of the Diamond’ by 
Gardner F. Williams; ‘Gold in Science and in Industry” by G. F. 
Beilby ; “Submarine Navigation’ by William H. White; “Liberia” by 
Harry Johnston; “Geographic Result of the Tibet Mission” by Frank 
Younghusband; etc. 

BULLETINS OF THE ENGINEERING HEXPHRIMPNT STATION, UNIVERSITY 
OF ILLINOIS. Volume 1, including bulletins Nos. 1 to 8 and cir- 
culars 1 and 2. 6x9 inches. Published by the University of 
Illinois, Urbana, Ill. 

The bulletins contained in Volume 1 are ‘‘Tests on Reinforced Con- 
crete Beams,’ by Arthur N. Talbot; “Tests of High Speed Steels on 
Cast Iron.” by L. P. Breckenridge and Henry B. Dirks; “The En- 

eering Experiment Station of the University of Illinois,” by L. P. 
Breckenridge ; “Tests of Reinforced Concrete Beams, Series of 1905” ; 

Resistance of Tubes to Collapse,’ by Albert P. Carman and Morris 
L. Carr; “Holding Power of Railroad Spikes,’ by Roy I. Weber; ‘Fuel 
Tests of Illinois Coal,” by L. P. Breckenridge, 8S. W. Parr and H. B. 
Dirks; “Tests of Concrete: I. Shear, II. Bond,’ by Arthur N. Talbot. 
These bulletins are without doubt the most valuable ever issued by 
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the engineering department of a technical institution. They represent 
original investigation of a high order and the work is worthy of 
substantial encouragement. The bulletin of tests on high-speed tool 
steels on cast iron contains the first published tests of consequence 
that had been made in this country. Recent papers of technical 
interest are those on the resistance of tubes to collapse, and the tests 
of concrete and reinforced concrete beams. The engineering experiment 
station, it may be explained, is a department connected with the college 
of engineering. It was established in 1903 for the purpose of carrying 
on investigations along various lines of engineering, and for the study 
of problems of importance to professional engineers and to the manu- 
facturing and industrial interests of the State. 


Mopprn AMPRICAN LATHE PrRactTicH. By Oscar H. Perrigo. 424 pages 
6x9 inches. 3814 illustrations. Published by Norman W. Llenley 
& Son. Price $2.50. ; 

The aim of the author was to present within a single volume the 
history and development of the lathe—the universal machine tool— 
with particular reference to the American designs and types. The 
author is peculiarly fitted to write an intelligent and well-thought out 
work of this character, both by reason of literary ability and his ex- 
perience as a practical lathe builder, having been for a number of 
years superintendent of one of the oldest machine tool building con- 
cerns in New England. The first chapter is historical and traces the 
lathe from the earliest known times to the introduction of screw 
threading. In this chapter such devices as the spring-pole lathe, 
fiddle-bow lathe, foot-power lathe and other types that belong to the 
era before the advent of the steam engine are described and _ illus- 
trated. It is from the spring-pole or “lath’’ used in the primitive 
machine for converting the reciprocating motion of the foot into 
rotary motion that we get the present name “lathe” applied to turn- 
ing machines as a type. That the work is comprehensive is indicated 
by the headings of the following chapters, to wit: History of the 
Lathe up to the Introduction of Serew Threads; The Development of 
the Lathe Since the Introduction of Screw Threads; Classification of 
Lathes; Lathe Design: the Bed and its Supports; Lathe Design: the 
Head-stock Casting, the Spindle and the Spindle Cone; Lathe Design: 
the Spindle .Bearings, the Back Gears and the Triple Gear Mechan- 
ism; Lathe Design: the Tail-stock, the Carriage, the Apron, ete. ; 
Lathe Design: Turning Rests, Supporting Rests, Shaft Straighteners, 
ete.; Lathe Attachments; Rapid Change Gear Mechanisms; Lathe 
Tools, High-Speed Steel, Speeds and Feeds, Power for Cutting Tools, 
ete.; Testing a Lathe; Lathe Work; Engine Lathes; Heavy Lathes ; 
High-Speed Lathes; Special Lathes; Regular Turret Lathes; Special 
Turret Lathes; Electrically Driven Lathes. The publisher has de- 
parted from the common practice of borrowing halftone electrotypes 
from the various makers of the tools illustrated, and has, instead, 
used line cuts throughout, thereby giving the book an individuality 
and tone that too often is sadly lacking in books of this character. 


NEW TRADE LITERATURE. 


D. SAUNDDRS’ Sons, Yonkers. N. Y. 1907 illustrated catalogue con- 
taining descriptions and price lists of pipe-threading machinery. 

PirrspuRG AUTOMATIC VISH & Toor Co., Pittsburg, Pa., has issued 
a set of unique blotters advertising their automatic vises. 

NorTON GRINDING Co., Worcester, Mass. Leaflet announcing the 
Boston Automobile and Power Boat Show, March 9 to 16, at which 
the company exhibited specimens of ground crankshafts. 

THH UNIVERSITY OF ILLINOIS, Urbana, I!ll., has issued a leaflet giv- 
ing information concerning the school of railway engineering and ad- 
ministration recently organized. 

B. F. SrurTEvanr Co., Boston, Mass., has issued Bulletin 125 de 
scribing and illustrating Class V S 5 vertical engines. Tables giving 
the principal dimensions and net horsepowers are included. 

THH ROBERTSON Mra. Co., Buffalo, N. Y. 1907 Catalogue describ- 
ing and illustrating various types of Robertson rapid cut power saws. 
Copy of the catalogue will be sent to all interested. 

JEFFREY Mre. Co., Columbus, O. Bulletins illustrating coal and 
ashes handling machinery and grab bucket system, showing the ma- 
chines installed in a number of plants. 

L. H. Gitmer & Co., Philadelphia, Pa. 
Gilmer endless belts, polishing machines and attachments, 
wheels, grinding materials, etc. 

THD NILES-BEMENT-POND Co., Trinity Building, 111 Broadway, New 
York, in its Progress Reporter for March, 1907, describes a Pratt & 


Catalogue No. 3, describing 
abrasive 


Whitney 16-inch toolmakers’ lathe, some special planers, pneumatic 
clutches for planer drives, armor plate machinery, etc. 
THE ELECTRIC CONTROLLER & SuPPLY Co., Cleveland, O. Bulletin 


No. 107 on Type G controllers describes details of construction and 
operation, and contains instructions for ordering, price list and other 
tables of specifications. 

NILES-BEMENT-Pond Co., Trinity Building, 111 Broadway, 
York. List No. 138 of second-hand metal-working machinery, among 
which is included railroad machinery, screw-cutting lathes, planers, 
shapers, drills, milling machines, grinding and polishing machines, ete. 


CLEVELAND Ciry Foren & Iron Co., Cleveland, O., has published a 
book designed to set forth some of the manufactured products of the 
company. It also contains useful tables giving information relating to 
round and square bars and their connections. The book will be of 
value to engineers and builders. 


TH NATIONAL ASSOCIATION OF MANUFACTURERS, New York, has 
sent us a pamphlet explaining what the association tries to be and 
what it tries to do for manufacturers. It explains the workings of the 
home and foreign departments, and concludes with a list of officers and 
directors of the association. 


MontTGomMERyY & Co., 105 Fulton Street, New York City. Tool cata- 
logue No. 25, giving net prices printed in red ink. Specifications and 
illustrations of some of this company’s many classes of tools are in- 
cluded. Prices of any tools not included in these pages will be sub 
mitted upon request. ‘ 

JOSEPH DIxON CRUCIBLE Co., Jersey City, N. J., has issued an 
artistic book entitled Crucibles—Their Care and Use. The purpose of 
this book is to inform the user of crucibles as to their nature and 
characteristics, and give him suggestions as to their care and handling. 
It gives much information on graphite and graphite crucibles, de- 
scribes various fuels used in, melting metals, gives the proportions of 
metal in commonly-used alloys, tells the freezing, fusing and boiling 
points of various substances and the specific gravity of various metals, 
and other allied information. All those interested in the melting of 
metals should obtain a copy of this book. 


THE AMBRICAN LocomMoTivp Co., 111 Broadway, New York City, 
has recently issued a pamphlet which illustrates and describes light 
locomotives (both steam and compressed air) adapted for the use of 
contractors, mines, logging roads, plantations and industrial plants, and 
for a wide range of service on light rails and poor road bed. The 
pamphlet. contains 31 illustrations of different designs and _ types, 
and on the page opposite each illustration is a table giving the prin- 
cipal dimensions of designs of progressive weights and hauling ca- 
pacities of the type illustrated. The last part of the pamphlet is de- 
voted to engineering data and contains a number of very useful tables 
and formulas. The pamphlet is a complete record of the production 
of the company in locomotives of light power. 


New 
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ONE feature of broad interest in the April Century is a popular 
presentation of color blindness with special reference to art and 
artists, and incidentally to 1ailway employes. The writer, Dr. Ed- 
ward A. Ayers, also touches on some of the humorous happenings 
incident to the waywardness of human vision. Outside of this there 
are a number of interesting short stories, and a continuation of the 
Serial story, “The Shuttle.” Much of the present issue is devoted to 
unusual features dealing with subjects of natural history and with 
tales of ancient ruins. 


MANUFACTURERS’ NOTES. 


CHAMPION TooL WorxKs Co., 2422 Spring Grove Ave., Cincinnati, 
bare manufacturer of lathes, is building an addition to its present 

WaLcorr & Woop MAcHINE Toot Co., Jackson, Mich., is the succes- 
sor to Geo. D. Walcott & Son. The president of the new concern is 
Mr. E. EB. Wood. 

CINCINNATI SHaAPpR-Co., Garrard Ave. and Elam St., Cincinnati, 
Ohio, will make a large addition to its present plant. The addition 
includes a new warehouse. 

M. KOYEMANN, Dtisseldorf, Germany, states that he has made an 
agreement with the Windsor Machine Co., Windsor, Vt., to sell its 
Gridley automatic turret lathes in Germany, 

LopGE & SHipLuy Macuinn Too Co., Cincinnati, Ohio, is making 
a large addition to its present plant and is adding another power 
station ; 65 new machine tools are being installed. 

STERLING ELecrric Motor Co., Dayton, Ohio, has broken ground 
for a new factory located at the corner of Second and Clinton Sts. 
The factory building and office will cover one entire block. 

THp STAR CORUNDUM WHEEL Co., Lrp., Detroit, Mich., is now 
located in its new factory, 241-251 Cavalry Avenue, where it has a 
very complete equipment for the manufacture of abrasive wheels. 

THE LINK-BHLr Co. has acquired a new office location at 84 State 
Street, Boston, Mass., from which the future business of its chain 
drive department in New England will be directed. 

- THE BULLARD MACHINE TooL Co., 531 Broad St., Bridgeport, Conn., 
has recently appointed the Pacific Tool & Supply Co., 556 Howard St., 
San Francisco, agents for its product in California. 

ILLMER & Co., Cincinnati, Ohio, have opened an office at 310 Fourth 
National Bank Building where they will conduct a consulting busi- 
ness as gas engine experts, specializing in oil engines and high power 
gas engine design. ; 
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Tun Hispy-WoLtr MacuHine Co., Cincinnati, Ohio, has purchased a 
plot of ground at the corner of Canal and Township Sts., where it 
will erect a new factory 165 x 245 feet, three stories high. ‘The com- 
pany expects to occupy the entire building. 

CHarLus H. Busty & Co., 15-17-19-21 South Clinton St., Chicago, 
Ill, exhibited their Besly disk grinders and hand polishing wheels at 
cee Exposition last year, and have been awarded medals for their 
exhibits. 


THE UNITED Starns CpynsuS BuREAU, Washington, D. C., is develop- 
ing an extensive machine shop for experimental purposes, and often 
has occasion to consult catalogues of various manufacturers of machine 
tools, small tools, etc. The Bureau solicits all manufacturers of ma- 
chine tools, ete., to send their catalogues for filing. 


THE S. OBERMAYER Co., Cincinnati, O., has made contracts for im- 
provements for its plant on the western side of Evans Street, south of 
Highth Street. The improvement consists of a two-story brick building 
75x75 feet for manufacturing purposes and in which will be installed 
a 500-horsepower Greenwald Corliss engine with improved rope drive. 


WILLIAMS, BRowN & EARLE, 918 Chestnut St., Philadelphia, Pa., 
have received a special order from the Baldwin Locomotive Works, whose 
entire blueprint plant was destroyed by the great fire of January 29, 
for a Williams, Brown & Harle perfecting machine arranged to print, 
wash, potash and dry blueprints at the rate of 12 to 15 square feet 
per minute and to deliver same ready for use. 


THE ELECTRO MBTALLURGICAL Co., 157 Michigan Avenue, Chicago, 
Ill, was incorporated about six months ago and began the manufac- 
ture at Niagara Falls of high-grade ferro-alloys; is is now installing 
additional equipment there for materially, increasing its output. ‘This 
business includes that of the Willson Aluminum Co., Kanawha Falls, 
West Virginia, which was transferred to it in February. ‘The New 
York offices are located at 79 Wall Street. : 


Pu. BonvitLaIn & E. Roncpray, Paris, France, will exhibit their 
molding machines at the meeting of the American Foundrymen’s 
Association to be held in Philadelphia, May 20 to 24. Mr. E. Ronce- 
ray will take charge of the exposition, leaving Havre for the 
United States April 13. While here he will visit the principal ma- 
chine tool manufacturers with a view of establishing connections for 
the sale of American machinery in Europe. ; 


THE AMERICAN BLOWnBR Co., Detroit, Mich., has recently completed 
a large addition to its steel plate fan shop, and a large addition to 
its power plant and engine corstruction department is under way. 
Since putting the new vertical self-oiling engine on the market, the 
engine department has developed so greatly as to force an entire 
rearrangement of the plant. 

THE SAMUEL C. Tatum Co., Cincinnati, Ohio, is about to erect @ 
large factory building 866 feet long, four stories and basement; also 
a foundry building 110x300 feet, with power plant, etc., to properly 
eare for the large increase in its business. Since its establishment in 
1859 the concern has been at John and Water Streets, but the new 
location is Colerain and Monmouth Avenues. 


THE ScrRANTON & Co., New Haven, Conn., manufacturers of the 
Scranton improved upright power hammer and other specialties, have 
increased their manufacturing capacity in order to take care of their 
rapidly growing business. They expect soon to have all orders de- 
livered complete and to accumulate a stock from which future orders 
can be promptly shipped. 


THE Fox MAcHINE Co., 815-825 No. Front St., Grand Rapids, Mich., 
recently shipped good sized orders of machine tools, pattern shop 
equipment and general woodworking machinery to Japan, Italy an@ 
France. The company is constantly receiving small orders from nearly 
every civilized country on the globe. Domestic trade is held up very 
strong; its plant is running twenty-two hours per day and has been 
doing so for six months past. 


THp G. M. Yost Mrc. Co., Mechanicsburg, Pa., has moved its 
plant from Yonkers, N. Y., and its office from Waynesboro, Pa., to 
the above location. The company has secured a charter and is 
organized with the following officers: President, I. E. Yost; vice- 
president and -general manager, G. M. Yost; secretary and treasurer, 
T. J. Kennedy. The company will manufacture a complete line of 
the Stevens and Snediker quick-acting vises, and in addition a full 
and complete line of regular machinists’ vises. 


THE HisbyY-WoOLF MACHINE Co., Cincinnati, Ohio, manufacturers of 
portable electrical drills and grinders, has increased its capital stock 
to $100,000. The increase is to provide additional facilities to handle 
their rapidly growing business. This company enlarged its present 
factory about two years ago but has again outgrown it and will 
poll an up-to-date plant, giving employment to about two hundred 
people. 


Tun NORTHERN ENGINEERING WORKS, 26 Chene St., Detroit, Mich., 
crane manufacturers, is building an addition to its plant consisting of 
a one-story erecting building, 50x100 feet, in which electric crane 
trolleys will be built. This building wil] be served by a 10-ton electri¢ 
traveling Northern crane. Another addition is a two-story buildin 
80x50 feet which will serve as toolroom and storeroom, Both build- 
ings are of brick and steel construction with saw-tooth roofs. 


THE INDEPENDENT PNEUMATIC TooL Co., Chicago, Ill., has received 
a large order for ‘‘Thor’’ piston air drills and pneumatic hammers from 
the Wisconsin Engine Co., Corliss, Wis. The engine company made an 
exhaustive test extending over three months and including every make 
of pneumatic tools on the market. The awarding of the contract to 
the Independent Pneumatic Tool Co. is considered to be indorsement 
for greater efficiency and durability of the ‘‘Thor” tools than any of 
their competitors. “4 


J. M. CARPENTER Tar & Din Co., Pawtucket, R. 1., broke ground 
for its new factory on March 19, 1907. The building will be of brick 
construction, practically fireproof, covering 24,000 square feet of floor 
space, and increasing the company’s manufacturing facilities seventy- 
five per cent. By means of these increased facilities» the compan 
expects to be better able to serve its patrons and to fill promptly all 
requirements in its line of tools for cutting screw threads. This com- 
pany started in business thirty-seven years ago and is the pioneer 
machine screw tap maker of this country, having first put the machine 
screw tap or the market. 


DE Frigs & Cin, AktT.-Gus., Diisseldorf, Germany, had a prosperous 
business in 1906, the amount of sales showing an increase of 50 per 
cent as against 1905. The concern now employs nearly 900 people. 
Besides manufacturing machines of their own design, this concern is 
still importing large quantities of American machine tools, and it ex- 
pects to increase American connections. The stock and showrooms 
have been considerably extended. In Milan it has without doubt the 
most beautiful showroom on the best site in that city, and a new 
showroom has been opened in Paris. 


THE OHIO FounpRY Co., Dayton, Ohio, has organized a railroad com- 
pany, for the purpose of acquiring track facilities, and a charter has 
been granted for it under the name of the Ohio Sterling Railroad Co. 
The proposed switch will run into the new plant now being con- 
structed. The machine shop is 110 feet by 168 feet with saw-tooth roof 
construction, brick walls and gravel roof. Part of the building will — 
be two stories high. This building will be occupied by the motor 
shop. The foundry building will be 140 feet x 260 feet, and is to be 
a brick structure with wooden framing and gravel roof. The president 
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GASOLINE MOTOR CARS 


' X T H have, in pumping and coaling stations, stationary 
gasoline engines that are delivering power at a cost 
of 1.56 cent per horsepower hour for fuel; this, as 
compared with 1.92 cent per horsepower hour for steam power. 
There is no logical reason why this very economical power 
cannot be utilized for operating a transportation medium on 
an isolated railroad line. Furthermore, the electric lines have 
demonstrated that large profits result from the economical 
operation of self-propelled cars. These electric lines, with 
their frequency of service and ability to handle a large num- 
ber of passengers, when brought into competition, take all 
the steam railroad’s passenger business. 
Need of Small Units for Steam Railway Passenger Service. 
The carrying of passengers and freight by means of small 
units like motor cars, together with the frequency of service 
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motor car, properly constructed and built with the same skill 
and care as a locomotive, is a much less vulnerable machine 
than a locomotive, and will undoubtedly give more continuous 
service without failures. ; 

There is a great demand for a low-cost-of-operation, self- 
propelled passenger car; there are several kinds of transporta- 
tion service to which the gasoline motor cars are particularly 
well adapted, and to which they are almost a necessity; many 
steam passenger trains are being operated at a financial loss, 
yet the passenger service must be maintained. To meet these 
demands it seems necessary, in the present advance of civili- 
zation, that gasoline motor cars be designed for use particu- 
larly on steam railroads. 

Branch lines collect freight traffic and feed the main line, 
and the limited passenger business, of course, can be handled 


Fig. 1. 


afforded, seems to meet with the approbation of the general 
public, and it is due to this fact that we find a general demand 
for a self-propelled car to operate on steam railroads. I do 
not believe steam power for motor-car service will ever be 
economical. Experience is a very good teacher; the experi- 
ence in past years in operating the steam dummy has always 
resulted in a discontinuance of the service, and generally the 
bankruptcy of the company or individual operating same. 
Steam dummy service is and always has been inviting; yet, 
in the face of the many failures in the past, even under 
favorable conditions, there has not been sufficient advance- 
ment or improvement made in the utilization of the steam 
power of to-day to insure the success of the steam motor car. 


Steam Motor Cars Unfit. 

The modern locomotive and steam motor car, with high 
steam pressure and the attendant flue and firebox troubles— 
the troubles due to formation of scale, broken staybolts, leaky 
front ends, defective draft, poor coal and kindred necessary 
evils incident upon the use of a separate power-generating 
unit, such as a boiler entails—are much more complicated 
and vulnerable pieces of machinery than the gasoline motor 
car in which, technically speaking, there is nothing present 
but (1) vehicle, (2) prime mover, and (3) transmission, 
the complicated generator with its attendant multitudinous 
parts likely to give trouble being absent here. It necessarily 
and logically follows, to a mechanical mind, that a gasoline 
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Union Pacific Gasoline Motor Car No. 8. 


economically when turned over to the main line. Thus it is, 
if the steam train could be replaced by a combination motor 
car, a great saving could be made in the operating expenses. 
Passenger traffic which would be insufficient to fill a steam 
train in most cases would justify the operation of a gasoline 
motor car. Frequency of service could be given the public, 
which, of course, is much appreciated. The number of trips, 
cost of operation, ete., is entirely dependent upon the density 
of traffic and the length of the branch line. Now, on steam 
railroads in direct competition with the frequent service of 
electric lines, a motor car of high power is necessary to 
obtain the rapid acceleration and high speed required for this 
class of service. However, with these high-power engines 
there seems to be no particular increase in the cost of oper- 
ation, as larger engines work more economically per horse- 
power developed than the smaller ones. These cars are an 
entirely new style of transportation medium, and should be 
constructed, ‘not along the conventional lines of an electric 
car, a steam passenger coach or railroad locomotive, but 
should be designed on entirely new lines; in other words, on 
lines particularly adapted for this new class of service. 
Design of Car Body. 

In designing the car body of the motor car, three points 
must be considered: viz., weight, cost and strength. For 
years, in steam car construction, the tendency has been 
toward a more elaborate interior finish, additional conven- 
iences and numerous other improvements, all of which have 
added materially to the weight; the length of cars, large 
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windows, improved couplers, improved draft rigging, trucks, 
air brakes, etc., have also increased the dead weight of the 
car, each ton of added weight making the cost of hauling 
passengers more expensive. As a result of this our trains and 
locomotives have become so heavy that in case of a collision 
the cars are subjected to such severe shocks that they collapse 
and in many cases telescope and go to pieces. 

Now that the old conventional type of transportation vehi- 
cles is to be discarded and an innovation started, it seems 
logical that we should take advantage of the vast experience 
in building steam cars and include in this new design all the 
recent demands for improvements in our steam cars. I par- 
ticularly refer to the demand for transportation vehicles that 
will insure the safety of passengers occupying same should 
the car get into a wreck or turn over. Therefore, in evolving 
a design of motor car, I thought it absolutely essential to use 
steel only. A motor car operated in connection with steam 
train service will, at times, be subjected to severe shocks, and 
it has been my idea to design a car of steel that would be 
susceptible to any sort of a shock without danger of collaps- 
ing or telescoping. With the ocean liners of ponderous 
weight a collision will result in a hole being punched in the 
side of the vessel, but, as a rule, the other parts of the frame 
will not be damaged; many valuable ideas may be drawn from 
the experience obtained in modern shipbuilding. Instead of 
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Fig. 2. Side Elevation of Union Pacific Motor Truck for Gasoline Car. 


having an underframing of excessively heavy sills with a 
light cracker-box framing above, we have endeavored to make 
the whole car body a unit structure, heavy parts of which 
brace its adjacent members, and in case of a wreck every bit 
of steel in the car would be utilized in offering resistance to 
same. Thus, our underframing comprises but one moderately 
heavy center sill; the side sill is a light-weight continuous 
channel extending around the body of the car. From this 
outer channel bar we have continuous steel ribs running up 
the side through the roof and down the other side of the 
car; these are braced to each other by suitable cross braces. 
The sides of the car form a truss; the plate of the car being 
the top chord and the sill being the bottom chord. This 
framing is well tied together at all points, and is further 
reinforced and strengthened by the sheet steel covering. The 
ends of the car are enormously strengthened by the round 
shape at the rear and the pointed lines in front. In a colli- 
sion this car could be punctured or bent, but it could not be 
telescoped. The latest design of car, with metal frame. round 
windows, enables the diagonal braces of the steel frame to be 
brought very close to top of car, and by lowering the roof 
and bringing the plate of car closer to the side sill we get 
an enormous increase in the strength of the car side, and the 
side of the car comes more nearly to the form of a girder. 


Air Resistance. 
{From the Berlin-Zossen Test of 1902.) 
The test conducted with the car having 97 square feet of 
flat end surface, the air resistance was as follows: 
At 25 miles per hour, 2.5 pounds per square foot, 
At 50 miles per hour, 8.2 pounds per square foot, 
At 62 miles per hour, 12.6 pounds per square foot. 


No figures are given for wedge-shaped or parabolic front 
ends, but summing up these tests, the following statement is 
made: As the air resistance forms the greater part of the 
total resistance of rapidly moving trains, it is essential to 
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design the outer form of the car so that the air resistance 
should be reduced as much as possible. According to the 
results of the tests described above, the best conditions would 
prevail if the front end of the car had the form of a very 
sharp parabolic wedge. 

Air Resistance. 


(Taken from the Report of the Electric Railway Test Commission, Louisiana 
Purchase Exposition, 1904.) 


In the car used with flat ends, the maximum speed obtained 
was 50 miles per hour; with parabolic ends, maximum speed 
was increased to 75 miles an hour. 

The head-on pressure for all speeds averaged about one- 
fourth for parabolic front of what it did for a square front. — 

Unit pressure at 80 miles per hour was ten times that at 
20 miles per hour. 

At 60 miles per hour the unit pressure on a wedge-shaped 
front was 2.1 pounds and on a flat vestibule 8.2, pounds. 

On a flat vestibule, the unit pressure at 20 miles per hour 
was 1.4 pound; at 80 miles per hour it was 14 pounds; on a 
wedge-shaped end 0.4 of a pound at 20 miles per hour, ei 4 
pounds at 80 miles per hour. 

The suction at the rear end on the standard vestibule was 
equivalent to 16 horsepower at 60 miles per hour. 


Transmission. 

The gasoline engine is unquestionably a successful,. practi- 
cal and economical power generator; the motor-car body, 
trucks, etc., built of steel, have been perfected. The means 
for connecting the gasoline engine to a motor car is the main 
difficulty in utilizing the power of an internal-combustion 
engine. A variable speed engine, adapted for controlling the 
car at various speeds, and a mechanical means for throwing 
in a gear for starting the car, to be used in case of emergency 
on excessive grades, is so simple that it leaves no doubt as 
to the practicability of this form of construction. With the 
Union Pacific motor cars;, after the car is once in motion, 
the propelling mechanism consists simply of an engine and 
a sprocket mounted on crank-shaft, the power being trans- 
mitted therefrom through a chain, into a second sprocket 
keyed on the driving axle. There are no noisy gears, no com- 
plicated mechanism for the absorption of the power; it is 
so simple that the economical and practical features of this 
transmission can be readily appreciated, 


The Engine. 

It is generally conceded that a gasoline engine is a con- 
stant-speed machine; that used as a power generator, any 
variation in speed must be secured by mechanical methods 
outside the gasoline engine. The sa:sline engines used for 
stationary purposes are all regulated by a governor and main- 
tained at a constant speed. In the automobile business it is 
particularly noticeable that foreigners, in building their ma- 
chines, figure on controlling the speed of the automobile by a 
multiplicity of gear speeds, often as high as four or five gear 
speeds, thus by their design admitting the gasoline engine 
should run at a certain fixed speed. American builders of 
automobiles frequently control their machines with only two 
gear speeds, although many of them use as high as four and 
five. All motor-car experiments up to date have been based on 
the constant speed of a gasoline engine. 

One of the most attractive features of the steam automobile 
is the ease with which the speed of the machine is controlled. 
This is due to the flexibility in control of the steam engine. 
We see on the locomotive every day the flexibility of the 
steam engine utilized in starting passenger and freight trains 
from a condition of rest, accelerating them to a speed of 70 
to 80 miles an hour. Now, for a motor car to operate on a 
steam railroad where the simplicity of the machine is almost 
imperative, and all conditions such that an operator with a 
reasonable amount of experience may direct his mind to 
guiding the car from station to station, at the same time 
being able to keep his eye continually on the track—the gaso- 
line engine and machinery for propelling the car must be 
flexible of control and of itself require very little attention; 
in other words, it must be analogous to a steam locomotive— 
able to stand hard service, hard work and abuse, and yet at 
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the same time be sure, be reliable in its performance, and 
avoid stoppages between stations where these would cause 
undue complications in the operation of regular train service. 

Union Pacific motor cars were originally designed and de- 
veloped on the basis of controlling the speed of the car by 
varying the speed of the engine; accelerating the speed by 
opening the throttle, thus giving the engine more gasoline, 
this being analogous to opening the throttle on a locomotive; 
advancing or retarding the spark being analogous to varying, 
by the reverse lever, the valve motion and the lead of the 
valve on the locomotive. 

Motor car No. 8 was equipped with a 200-horsepower gaso- 
line engine, designed and built at the Union Pacific shops, at 
Omaha. The engine was designed particularly for motor-car 
service, and the hope for a flexible-control engine has been 
fully realized, the engine being able to start and accelerate 
the car from zero to 60 miles an hour simply by varying the 
speed of the engine. If the car attains a speed of 50 miles, 
and it is desired to run slower, the same can be accomplished 
by simply closing. off the throttle, reducing the consumption 
of the gasoline, and thereby saving fuel. Thus you control the 
horsepower developed in the engine by means of the gasoline 
supply, and the cost ‘of fuel, then, must be in proportion to 
the power demanded from the engine. In my opinion, this 
saving in a gasoline engine is proportionately greater than-in 
a steam locomotive. This flexible control of the gasoline 
engine is obtained through the following: (1) Utilization of 
six cylinders, giving a power impulse to the shaft three times 
each revolution; (2) by balancing the crank-shaft and recip- 
rocating parts (the uniformity of speed is improved); (3) 
the gasoline vapor pipes from carbureter to cylinders are, by 
special design, all equally divided, and the distance the vapor 
travels is the same in each and every case; thus no one cylin- 
der takes its charge of gasoline at the expense of another; 
(4) the dimensions of the cylinders, the opening and closing 
of the inlet and exhaust valves and the relative timing of 
these valves to-each other, as well as to piston, have all been 
of particular importance; (5) (as before mentioned) the 
valve motion of a six-cylinder gasoline engine is analogous 
in many ways to the valve motion of a steam locomotive. We 
know perfectly well that a valve motion suitable for a high- 
speed passenger train is not economical, nor is it satisfac- 
tory for hauling heavy freight trains. The idea in the valve 
motion of the motor-car gasoline engine is to operate the 
valves so as to produce as nearly as possible uniform horse- 
power by these cylinders at various speeds. 

In moving the car through a series of switches in a busy 
yard, with the necessity for letting the brakeman off to run 
ahead and throw switches, picking him up after passing 
through same, it is almost imperative that the operator be not 
bothered or interfered with by the necessity of throwing speed- 
changing devices, etc. With the Union Pacific variable-speed 
engine the operation is very simple, the throwing on or off 
of the friction clutch being the only move necessary to vary 
the speed of the car.. Even though the car reduces to a speed 
of two or three miles an hour by simply throwing in the 
clutch, the load will be assumed and taken care of by the 
engine without any bucking, such as is often experienced with 
automobiles and other constant-speed engines. The throwing 
on or off of the clutch is actuated by air; the air, being con- 
trolled by an operating valve, the lever of which, being small 
and in the hands of the operator, makes it easy for him to keep 
his head out of the window, watch the brakeman, the move- 
ments of the car, and handle the gasoline-engine mechanism 
without any undue complications or without taking his eye 
off the track. 


Cost per Mile for Operation of Motor Cars, including Cleaning, 
Running and Shop Repairs, Fuel, Lubricating Oil, and 
Wages of Motormen and Conductors. 


The expense of fuel, repairs, cleaning, etc., runs very uni- 
formly, but with the expense per mile being so largely depen- 
dent upon the number of miles run per day, as well as on the 
wages paid the car crew, comparisons are very unsatisfactory. 
In actual service cars run, some months, as low as 10 and 11 
cents a mile; whereas, cars in other localities will run as 
high as 16 and 18 cents a mile, and in one case, where a 
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100-horsepower motor car and trailer has replaced a steam 
locomotive and train, on account of the limited mileage made 
per day, the cost of operation runs as high as 20 cents a 
mile. On branch lines the motor car should make not less 
than 100 miles a day. The service of the gasoline motor car 
is unquestionably different to that of either electric or steam 
cars. To man the gasoline car with a steam train crew is 
exceedingly expensive and inadvisable, and does not produce 
proper results; to man the gasoline motor car with an elec- 
tric car crew would be equally as unsatisfactory. A well-paid 
mechanical man to have entire charge and run the motor car, 
with an assistant to collect tickets, is the best and most eco- 
nomical arrangement possible. 


* ° * * 
WESTBROOK CRANK-PIN TURNING MACHINE. 


The accompanying Figs. 1 and 2 show a new portable loco- 
motive crank-pin turning machine designed by Mr. M. H. 
Westbrook, Port Huron, Mich., which is of interesting and 
meritorious construction. It is so made that modern type 
crank-pins used with solid end rods may be turned with the 
wheels under the locomotive, if need be, and brought back 
to their original centers, no matter how badly worn. The 
centering of the machine and lining up with the original axis 


Fig. 1. 


Westbrook Crank-pin Turning Machine, ready for Operation. 


of a worn pin is accomplished without effort on the part of 
the operator, the whole support being the so-called “gudgeon”’ 
screw, which carries the collar and retaining nuts, and the 
faced end of the pin. Inasmuch as these parts are truly 
turned and faced in an engine lathe while on centers, and 
are not subject to wear, it follows that they may be safely 
relied on to re-center the machine for correcting the contour 
of a worn pin. It was on this principle that the Westbrook 
machine was designed, the supporting part being chucked by 
screwing onto the gudgeon screw until it comes up solidly 
against the faced end of the pin. 

Fig. 1 shows the machine in place ready for turning, and 
Fig. 2 shows the parts. The piece A directly under the crank- 
pin is the part that is screwed on the gudgeon screw EH, two 
handles, which are afterward removed, being provided for the 
purpose. Then the sliding sleeve B at the left is placed on 
the mandrel. This sleeve has four lugs or tool-holders to 
carry the necessary tools for roughing, finishing and filleting. 
The tools are made of %-inch round high-speed steel. The 
gear-driving train C, shown at the right, is slipped on the 
sleeve over two feather keys by means of which motion is 
imparted to the sleeve. An air motor couples directly to the 
taper shank, shown projecting from the front of the gear 
case. The feeding motion of the sleeve is accomplished by 
a mechanism D contained in the hand-wheel, and the feed 
may be either automatic or by hand according as the gearing 
is engaged or disengaged. It is not necessary to stop the 
motor to change from hand to power feeding. Provision has 
been made for any lost motion accruing from ordinary wear 
and tear of the mandrel and sleeve, adjustable rings having 
been provided which are screwed against taper split bushings 
on each end. 
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While the four parts into which the machine is separated 
are none of them too heavy to be handled by even a boy, the 
machine is of ample capacity and will restore the largest 
locomotive crank-pin to its original shape in three hours. 
Thus a great saving of time is effected as compared with the 
practice of removing the crank-pin or filing it up by hand, 
and of course the ease and simplicity of setting the machine 
saves time over other machines which are set by calipering. 

The machine can be adjusted to any pin having a threaded 
end by simply making a face-plate to suit, threading it to fit 
the pin and the extension mandrel. It may be used in the 


Fig. 2. Details of Crank-pin Turning Machine. 


roundhouse without removing the wheels from the engine, 
and is successfully operated with 70 pounds air pressure, 
using a “Little Giant” air motor. 

Mr. Westbrook informs us that as a result of several years 
of observation it has been demonstrated that, provided the 
main pins are maintained in a true condition, those in the 
front and rear wheels require little or no attention. However, 
that may be, we all know that the number of rod breakages 
and the general wear and tear will be materially lessened 
when all crank-pins are kept true and to their original center 
distance. Several of these machines are now in use by the 
Grand Trunk Railway. 

* * * 


GERMAN FIRELESS LOCOMOTIVES. 


In describing the locomotives at the exposition in Milan 
last summer, the Zeitschrift des Osterreichischen Ingenieur- 
und Architekten-Vereines shows a photograph and gives a 
description of the fireless 2—2—0 locomotives built by A. Bor- 
sig in Berlin-Tegel, Germany. This firm builds fireless loco- 
motives in seven different sizes, varying from 7 to 31 tons. 
These locomotives are used mostly inside of large factories 
and in mining work, and are used particularly with the object 
of avoiding smoke and danger of causing conflagrations. The 
locomotives are charged with steam from a stationary boiler, 
the charging taking a time of from 20 to 30 minutes. The 
boiler is constructed so as to prevent as much as possible 
heat losses by radiation. When the boiler is filled, the locomo- 
tive is able to run for about six hours. It is understood that 
locomotives for this kind of service are not constantly in 
motion. The cylinders are of such a size that the locomotives 
can return to the stationary boiler for new charging of steam 
if the gage pressure is only from 5 to 7 pounds. The engines 


use about 53 pounds of steam per horsepower hour. The 
lecomotive exhibited was one of 28 horsepower. The main 
dimensions are: 
Sizer ofe cylinders Awaes mertiewks steele roe ee oie 161% x 15% inches. 
Diameter of “driving wheels) J... 6 ae sek 3514, inches. 
IW ECL TDASC) Eaileccey aoeileee ts eu oreue persue aheuscottatonanciete 5 feet, 7 inches. 
Volume of boiler or receiver............... 159 cubic feet. 
Maximum istéam, pressure sae ache ieiie siete e 180 pounds, 
Weight; “empty scat oeaiics ctu A aermeee pets 13.7 tons. 
W elehig iin WSS ase, lected ore ne ee ee 17.6 tons. 

* * * 


The number of automobiles registered in the United States 
has reached a total of 140,000 machines, according to figures 
compiled by the Auto Directories Co. of New York. 
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BUFFALO, ROCHESTER & PITTSBURG R. R. 
DECAPOD LOCOMOTIVES. 


Six decapod (2—10—0) engines are now under construction 
at the Brooks Works of the American Locomotive Company 
for the Buffalo, Rochester & Pittsburg Railroad. The engines 
are intended for pushing service and are the heaviest simple 
engines ever built by this company. It is estimated that they 
will have a total weight in working order of 275,000 pounds, 
of which 248,000 is carried on the driving wheels. 
mum tractive power is 55,350 pounds which gives a factor 
of adhesion of 4.5. 

The cylinders are 24 inches in diameter by 28 inches in 
stroke and are equipped with slide valves operated by the 
Walschaerts valve gear. As the valves are outside admission, 
the connection of the radius bar to the combination lever is 
below the valve stem. The link is supported by a special 
shaped casting secured to the back of the guide-yoke, and the 
reverse shaft is carried in bearings bolted to the top of a cast 
steel cross-tie located between the second and third pair of 
driving wheels. This permits of the direct connection of the 
reverse-shaft arm with the radius-bar. Reference to the illus- 
tration of the side elevation of the engine will show the 
advantage taken of the opportunity afforded by the use of the 
Walschaerts valve gear for the introduction of strong bracing 
between the frames and the frames and boiler. 

One of the interesting features of this design is the use of 
a combustion chamber in the boiler. The results in the way 
of a reduction in boiler troubles obtained by the use of the 
combustion chamber on the Northern Pacific have been most 
satisfactory, and the introduction of the combustion chamber 
in these engines shows evidence of an increasing belief among 
railroad men in its advantages for wide firebox engines burn- 
ing soft coal. The advantages claimed for the combustion 
chamber are that it removes the tubes from the hottest part 
of the fire, thereby decreasing flue leakage; adds to the heat- 
ing surface of the firebox; and gives a largely increased fire- 
box volume which tends toward better combustion. In these 
engines the combustion chamber is 3 feet long and is stayed 
to the shell of the boiler by radial and sling stays on the 
upper section and by radial stays on the sides and bottom, 
bracing rods being also attached to the bottom and extending 
forward to the waist to add stiffness. Ample clearance be- 
tween the combustion chamber and the shell of the boiler is 
provided to furnish good water circulation. 

The boiler is of the wagon-top type, 80 inches in diameter 
at the front end, and has a total heating surface of 3,535.5 
square feet, of which the tubes contribute 3,280 square feet 
and the firebox the remainder. The tubes are 2 inches in 
diameter and 15 feet 61/16 inches long, there being 404 in the 
barrel of the boiler. The introduction of the combustion 
chamber, of course, reduces the amount of tube heating sur- 
face, but experience on the Northern Pacific Railway has 
proved that the increase in firebox heating surface more than 
offsets this loss, and that engines with combustion chamber 
and less actual heating surface steam fully as well as those 
without combustion chamber and more heating surface. 

The firebox is 108 inches long and 73%, inches wide, which 
gives a grate area of 55.5 square feet. The frames are of 
cast steel with double front rails and are 6 inches wide. 

Another distinguishing feature of these engines is the un- 
usually large capacity of the tender. The tank is of the 
water-bottom type and has a capacity of 9,000 gallons, which, 
to the best of our knowledge, is the largest water capacity 
ever provided in a locomotive tender, 

Some of the principal ratios of the design are as follows: 


Weight on drivers 


snd a atietdia Dhue og s(2a ae GL =F 0 
Total weight 
Welght'on Givers si Cy 4. = 45 
Tractive effort 
Tractive effort x dia. drivers — 


©0600 bee © 8 5 6 66 0 5 ele 56 6 ere 


Total heating surface 


Tube heating surface 4 Firebox HS. ( ted 1.8.)— 1068m ; 
SS Te DO xe omucdua sSo= f 
V Length of tubes in feet est 


The maxi- — 
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_ELECTRIC RAILWAY MACHINERY AND 
APPARATUS. =—8. 


WM. BAXTER, JR. 


In the last article it was shown that electric currents 
flowing in wires parallel with each other will exert an at- 
tractive force, if the currents flow in the same direction, and 
a repulsion if they flow in opposite directions. We also ex- 
plained that the two effects were caused by the magnetic en- 
velope that surrounds the current. This fact can be fur- 
ther demonstrated by the action of permanent magnets upon 
each other. Permanent magnets are made of steel that is 
well hardened, and after being hardened is magnetized by 
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Fig. 13. 


Fig. 12. 


being placed within a coil of wire through which an electric 
current is passed. As we have shown, a bar of soft iron 
will become magnetized when used as the core of a wire coil, 
but it will not remain magnetized; on the contrary, it will 
lose its magnetism the instant the current stops flowing 
through the wire. This property of soft iron, which might 
appear as an objection, is in reality a decidedly valuable 
feature, because it is what renders it possible’ to make elec- 
tric motors and generators that are practical machines. The 
property of retaining magnetism, possessed by hardened steel, 
is also valuable in other directions, principally in the opera- 
tion of electrical instruments and small apparatus where cer- 
tain actions are required that could not easily be obtained by 
other means. The two illustrations, Figs. 12 and 13, serve 
to show how the repulsive and attractive effects of electric 
currents can be duplicated by permanent magnets, thus giving 
a further proof of the fact that these effects are due wholly 
to the magnetic envelope that surrounds the current. 


The Action of Permanent Magnets. 

In Fig. 12 the two bars P N represent permanent magnets 
placed side by side, with the positive pole of one at the 
upper end, and the positive pole of the other one at the lower 
end. When the bars are so placed, if they are held so as to 
move freely, they will be drawn toward each other. This ac- 
tion, it will be seen, is strictly in accordance with the prop- 
erty of contraction of magnetic lines of force that we have 
already: explained. This much is made clear by the fact 
that the lines of force of one magnet will flow through the 
other magnet, thus making a closed magnet circuit of the 
two magnets. 

At a first glance it might be thought that this action of the 
two permanent magnets, while it shows the property of at- 
traction, does not fully demonstrate that the attraction of 
two wires carrying currents is due to the magnetic envelope 


that surrounds them; because in the case of the currents. 


they must flow in the same direction to attract each other, 
while the magnets must be set with their positive ends point- 
ing in opposite directions. If, however, the wire loops a and 
b are examined, it will be seen that the arrow heads on these 
indicate the direction in which electric currents would have 
to circulate around the magnets to magnetize these with 
their positive ends, or poles, in the direction in which they 
are shown. It will further be seen that where these loops 
pass side by side, between the two magnets, the currents in 
them flow in the same direction; hence, the currents will at- 
tract each other. It can further be seen that if we make a 
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single coil to carry the current around both magnets so that 
it may flow in the right direction, it will have to be crossed 
at the center, as indicated in c. 


Like Poles Repel—Opposite Poles Attract. 

In Fig. 13 the two magnets are placed with the positive 
poles at the upper end and in this case there is a repulsive 
action, which is due to the fact that the lines of force of one 
magnet cannot pass through the other, as the two magnetic 
fluxes flow in opposite directions; hence, they must pass 
down between the two bars, thus producing a repulsive effect. 
In this case if we look at coils a and b, which show the di- 
rection the electric currents should flow to develop positive 
poles at the upper end of both magnets, we will find that 
in the eenter space they will flow in opposite directions, so 
that the currents will repel each other. 

If Figs. 12 and 13 are modified in the manner shown in 
Figs. 14 and 15,.so that the two magnets are mounted upon 
a central stud, and are free to swing around this point, then 
we will find that if the positive pole of one is opposite the 
negative pole of the other, there will be an attraction, and 
if the vertical bar is held stationary the other one will 
swing around until it comes in line with it, and will be held 
in that position unless a considerable force is used to move 
it away. If the two magnets are placed as in Fig. 15, the like 
poles opposite, they will push away from each other, and the 
inclined one will swing around counter-clockwise until its 
lower end reaches the top position, back of the P end of the 
stationary magnet. 


Permanent Magnets Not a Source of Power. 

Many men not well informed on the elementary principles 
of physics have thought that it might be possible to juggle in 
some way with this attractive and repulsive property of per- 
manent magnets so as to produce a perpetual motion machine, — 
but such a result is impossible for the simple reason that it 
requires just as much effort to draw the magnets apart, after 
they have come together, as they develop in the act of draw- 
ing together. There is but one way in which this attraction 
and repulsion of magnets can be made available for the pro- 
duction of power, and that is by causing the magnetic foree 
to disappear after the magnets have been drawn together by 
their attractive force, or pushed apart by their repulsive 
force. This result can be accomplished by making one of 
the magnets in the form of an electromagnet, so that its 
magnetism may be destroyed after it has moved into a posi- 
tion parallel with the other magnet. To illustrate this point, 
suppose that in Fig. 15 a is a permanent magnet and 0 is 
an electromagnet, If a is held stationary, b will rotate 
counter-clockwise until its N end reaches the top position, 
and if at this instant the current is cut off, the magnetism of 
b will disappear, and its momentum will carry it forward, 
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Fig. 14. 


beyond the position of a. If immediately after the current 
is cut off it is turned on again, but flowing in the opposite di- 
rection, then the upper end of b will be changed from nega- 
tive (N) to positive (P) and once more the repulsive action 
of the two upper ends of the magnets, and the attraction of 
the upper end of a for the lower end of 6b will be set up; 
and as a result the magnet b will be rotated through another 
half revolution. Thus it will be seen that if at each half 
revolution we stop off the current flowing through the coil 
of the electromagnet b and immediately send through it an- 
other current flowing in the opposite dire¢étion, -we can ob- 
tain a continuous rotation. This, however, makes it neces 
sary to use an electric current to develop the magnetism in 
the movable magnet b, and as it requires power to generate 
electric currents we do not obtain a perpetual motion device, 
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but on the contrary an entirely rational machine that simply 
transforms the energy of the electric current into mechanical 
This simple device is an electric motor 
in its simplest form, but in it the principle of operation is 
the same as in the most elaborate motors made. In the early 
part of the last century, when little was known about elec- 
tricity, motors of small size were made in the manner just 
described, that is, a permanent magnet for one of the parts, 
and an electromagnet for the other. At the present time 
both parts are made of electromagnets, because the latter can 
be made to develop a vastly greater attractive force, for a 
given size, so that by their use motors can be constructed 
that will develop many times as much power (from 10 to 100 
times as much) for the same size machine. 


; Fundamental Principle of Electric Motors. 

The fundamental principle of action of modern electric 
motors can be made clear by the aid of Figs. 16 and 17. In 
the first named figure, / represents the stationary part of the 
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Fig. 16. 


motor, which is called the field-magnet, or simply the field. 
It is in the great majority of cases a casting, either of soft 
iron or mild steel. The part A is the revolving member and 
is called the armature. It is built up of many thicknesses 
of thin sheet iron or special steel, known in the market as 
electric steel. The laminations are at right angles to the 
shaft, and are held together by means of bolts, rivets or 
some kind of clamping device that presses them together in 
a direction parallel with the shaft. The armature is covered 
with wire coils, which in Fig. 16 are represented by B B, 
and when an electric current passes through these the iron 
part, which is called the armature core, is magnetized. The 
direction of the field magnetism, in Fig. 16, would be as indi- 
cated by P and N, but the means employed to convey the 
current to the coils B are such that the polarity of the arma- 
ture is reversed at each half-revolution, that is, the right 
side, which is marked P’ remains such until one-half of a 
revolution is made, when it is reversed and becomes N’. The 
field is magnetized by the coil (, and an electric current flows 
through this in the same direction all the time the motor is 
running, thus keeping the polarity of the field unchanged. 
If current passes through coil C only, there being no current 
traversing coils B B, the path of the magnetic flux developed 
by coil C will be along the line marked a. If now a current 
is also passed through coils B, and in such a direction as to 
give the armature the polarity indicated by P’ and N’, then 
the P pole of the field will pull on the WN’ pole of the arma- 
ture, while the N field pole will pull on the P’ armature pole, 
and this fact we can illustrate by assuming that the pres- 
ence of the lines of force induced by the armature coils B 
has shifted the field magnetic flux from the path a to that in- 
dicated by b. In this way a rotative force is developed that 
will swing the armature around until it reaches the position 
of Fig. 17. To cause the armature to rotate further than the 
position of Fig. 17 it is necessary that when this position is 
reached, the current through the B coils be reversed, so as 
to reverse the polarity of the armature; that is, so as to make 
the top armature pole P’ and the bottom one N’. As soon as 
this change in polarity is effected, by the reversal of the elec- 
tric current, the top field pole will push the top armature 
pole away while this same pole will be attracted by the lower 
field pole, and thus a rotative force will be exerted that will 
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carry the armature through another half-revolution. By 
changing the direction of the current through the B B coils 
at each half-revolution, the rotation can be made continuous, 
The apparatus by means of which the reversal of the current 
through the armature coils is effected is called a commu- 
tator. 

In actual motors, the two simple-looking coils B of the 
armature are replaced by a large number of coils that are 
wound so as to cover the whole of the armature surface, and 
this fact may lead to the conclusion that in such machines 
the principle of operation is entirely different from that il- 
lustrated in Figs. 16 and 17, but such is not the case, as we 
will clearly demonstrate hereafter. If with the armature 
in the position of Fig. 16, the current is passed through coils 
B in such a direction as to develop a P’ pole at the right, 
and the WN’ pole at the -left, the armature will be pulled 
around in a clockwise direction, through the effort of the 
displaced magnetic flux to return from the path b to the cen- 
tral position a. If when the armature is in this position the 
current is passed through the B coils in the opposite direc- 
tion, so as to develop the P’ pole on the left, and N’ on the 
right, then the magnetic flux can be regarded as displaced to 
the position of line ce, and to return to the central position 
it must swing the armature counter-clockwise. Thus it will 
be seen that to cause the motor to run in the opposite direc- 
tion all that is necessary is to reverse the direction of the 
current through the armature coils. The reverse of the cur- 
rent at each half-revolution, that is required to keep up a 
continuous rotation, is effected by means of the device called 
a commutator, already referred to. This is a part of the 
machine. For the purpose of reversing the current when it 
is desired to reverse the direction of rotation of the armature, 
a reversing switch is used, and this is not a part of the ma- 
chine, it is an independent device which is not necessary 
for the proper operation of the motor, and is not required if 
the motor is to run in the same direction all the time. The 
general principle of action of commutators will be fully ex- 
plained hereafter, but before taking up that subject we will 
explain the fundamental principles of electric generators, 


Inductive Effect of a Conductor. 

In Fig. 18 the central shaded circle A represents a _ sec- 
tion of wire. From what we have already explained, if 
there is a current flowing through this wire it will be sur- 
rounded by a magnetic flux that we represent by the circular 
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Fig. 18. 


lines of force shown. When there is no current flowing 
through the wire there is no magnetic flux, hence, when the 
current starts to flow the flux must begin to swell out from 
the wire, the circular lines of force being considered as con- 
tinually expanding as long as the current is increasing in 
strength. When the current reaches its full strength the 
circular lines of force will stop expanding and remain sta- 
tionary until the current begins to die out, then as the cur- 
rent gradually reduces, the circular lines of force will grad- 
ually contract upon the wire, and when the current is re- 
duced to nothing, all the lines of force will have contracted to 
the center of the wire and have disappeared. In this opera- 
tion of expanding, while the current was growing from zero 
to its full strength, and of contracting, while the current was 
reducing from its full strength to zero, the circular lines of 
force would cut through a wire placed at B, and in so doing 
would generate an electric current in this wire if it formed a 
closed electric circuit. The direction of the current induced 
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in wire B depends upon the direction in which the lines of 
force cut through it, and as the direction when the lines are 
swelling out from A is the reverse from what it is when they 
are contracting upon A, it follows that while the current in A 
is increasing, the current induced in B will be in the opposite 
direction from the current induced while the current in A is 
decreasing. 
The Primitive Electric Generator. 

From the foregoing it will be seen that to induce an elec- 
tric current in a closed electric circuit all that is necessary 
is to cause a magnetic flux to sweep across. some portion of 
that circuit. In the arrangement of Fig. 18 if the current 
passing through wire A is what is called a direct current, 
that is, one that flows all the time in the same direction, then 
there would be no current induced in B except during the 
very short interval while the current is increasing at the in- 
stant of starting, or decreasing at the time of stopping, but 
during all the time the current is flowing through A without 
changing its strength, there will be no current induced in B. 
If the current passing through A is what is known as a pul- 
sating current, that is, one that is continually increasing and 
decreasing in strength, or better still, if it is an alternating 
current, that is,a current that flows first in one direction and 
then in the reverse direction, then the current induced in B 
will flow all the time, but it will be an alternating current, 
because it will be made up of a succession of inductive ef- 
fects produced by the magnetic flux, first sweeping over the 
wire while expanding away from A, and then sweeping over 
it again while contracting upon A, moving in opposite direc- 
tions alternately. The principle above explained, which is 
called electro-magnetic induction, is used in connection with 
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alternating electric currents to enable one current to induce 
another current in a separate circuit. The apparatus used 
for this purpose is called a transformer, and is represented 
in a simple form in Fig. 19. It consists of two wire coils, P 
and S, placed upon an iron core MM. The only object of the 
core is to intensify the action of the apparatus and utilize 
the inductive action of the first current, which is called the 
primary and passes through coil P, to its fullest extent. The 
current induced in coil 8 is called the secondary current, and 
if the apparatus is well proportioned and designed, it is very 
nearly equal in energy value to the energy absorbed in the 
primary current. The principles, construction and object of 
transformers will be more fully explained in a future article. 

Since to induce an electric current in a closed electric 
circuit, all that is necessary is to cause a magnetic flux to 
sweep over some portion of the circuit, it follows that if the 
magnetic flux is stationary, as is the case when it is induced 
by a continuously flowing direct current, all we have to do to 
obtain the inductive effect is to move the electric circuit 
mechanically across the magnetic flux. A simple way of do- 
ing this is shown in Fig. 20, in which P N represents the 
core of an electromagnet kept magnetized by a direct current 
flowing through the wire coil wound around it, and A repre- 
sents a portion of a wire electric circuit, that is arranged to 
swing back and forth, as indicated by the arrows B OC across 
the flux issuing from the lower end WN of the magnet. From 
what has been said in the foregoing it can be understood 
that each time A swings across the face of the magnet pole a 
current will be induced in it, the current being in one direc- 
tion for a swing from right to left, and in the opposite direc- 
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' current through it, and then if the wire is a part of a close¢ 
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tion for a swing from left to right. This simple arrangement 
acts upon the same principle as the largest electric generators 
made, and if the wire A were kept swinging back and forth 
continuously, it would be a perfect alternating current gen- 
erator, although not a very efficient one. 


A Generator is a Reversed Motor, and Vice Versa. - 
Looking now at Fig. 21, let us suppose that the coil on M 
is traversed by a direct current that will develop a magnetic — 
flux passing from the upper down to the lower pole, as indi- — 
cated by arrow heads on the lines of force. Let A represent a 
wire that is free to move to either side, and suppose that a 
current is passed through it. Now remembering what we — 
said about the repulsion of magnetic fluxes flowing in the 
same direction, it can be seen that if the current through 4 
develops a flux that is directed clockwise, the wire will bé 
thrust aside to the left, to the position OC, and if the current 
through A is in the reverse direction, so as to develop a 
counter-clockwise flux, the wire will be forced to the right, to ; 
position B. 
Let us now suppose that A represents a shaft, and thar ED 
and D represent the sides of a wire loop that is fastened to A 
so that it may rotate with the shaft, then if a current is 
passed through the loop in a direction to dévelop a flux directed — 
as indicated by the arrows around B and C, rotation will be 
produced in a counter-clockwise direction until the sides of — 
the loop reach the position of B and C. If the direction of — 
the current passing through the loop is reversed, the rotation — 
will be in a clockwise direction until side D reaches the posi. 
tion B. In all these experiments we have assumed that a 
current of electricity is passed through the wire, and we have 
found that in every case a force is developed that causes the — 
wire to move out of the magnetic flux of magnet M to one — 
side or the other, according to the direction of the current _ 
through the wire. Hence these several arrangements consti- 
tute simple forms of electric motors, as they are arrange. 
ments by means of which the energy of the electric current - 
flowing in the wire is made to impart motion to the latter. 
By changing the experiments slightly we can show that — 
these same arrangements of the wire can also act as electric _ 
generators. To accomplish this all that is necessary ist a 
move the wire through the magnetic flux without passing ; 


+. | 
circuit, an electric current will be induced in it in precisely — 


the same way as in Fig. 20. If the wire is not a part of a 
closed circuit, an electrical pressure, electromotive force, will 
be developed, but there will be no current because there i 
no path for a current to flow in. Thus it will be seen tl 
the movement of a conductor across the magnetic flux ca 
an electromotive force to be developed, and that if ther 
closed circuit connecting the two ends of the conductor, 
electric current will flow therein. If the ends of the ¢ 
ductor are disconnected, so that no current can flow, no eff 
will be required to move the conductor across the magne 
flux, but if the ends are connected so that a current can flo 
the movement of the conductor will be resisted, thus showing 
that to generate a current power must be applied. i 
* * Sa A 


A new railway project is under way in Switzerland which 
will range among the most costly and difficult railway under- 
takings in the world. As stated by the Times Hngineering 
Supplement, this line will be from Zinel to Zermatt, and will 
be about 1514) miles long. In this distance it rises 3,412 feet, 
and descends on the other side of the mountain range 3,445 
feet. The maximum gradient will be 1 in 5; the line will be 
worked electrically and is a rack and pinion railway wherever 
the gradient exceeds 8 per cent. The estimated cost for this 
undertaking is $1,600,000 or slightly more than $100,000 pet” 
mile, which, considering that the railway is only a single-track 
road, 3 feet 3%, inches gage, is an enormous construction cost. 


* * * 


The bald or flangeless driving tire for locomotives was. 
patented in the United States 1833. The object of the “in- 
vention” was to relieve the cranked axles of inside connected 
locomotives of the bending stresses imposed by the pressure a 
the rail on the flanges when rounding a curve. 
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A SHOP WITH A HISTORY.* 


THE PUTNAM SHOP IN FITCHBURG. 
H, P, FAIRFIELD. 


A history of the beginning and development of the Putnam 
Machine Co. of Fitchburg, Mass., is so nearly a history of 
many of the older New England machine industries that it 
must have a genuine interest to all shop men and shop engi- 
neers. | 

The firm is an interesting one from the fact that since its 
formation, in 1835-36, it has been the Putnam Machine Co. 
in deed and name, and is now owned and managed by Put- 
nams who are of the original stock. 

To one interested in economic questions, the firm also has 
much to render it interesting regarding its methods of treat- 
ing its employes. As one goes through the works, the number 
of elderly men at work impresses the visitor as unusual in 
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Fig. 3. Main Aisle of Machine Shop, looking from Opposite Offices. 


these days of squeezing out of old men in favor of the younger 
members of the fraternity. At the Putnam Company the old 
employes die out instead of being forced out; nor are they 
degraded by having their pay reduced; neither are they made 
helpers or sweepers, but instead are allowed to continue as 
equals of the other members of the working force, and at 
the same line of work in which they have been serving the 
firm in their more valuable years. 

The writer, in conversation with George Boss (a workman), 
learned that he had been in the company’s employ as a ma- 
chinist for over fifty years, or nearly the entire life of the 
firm, and others told a story of continuous service for like 
periods of time. 

The originators of the firm, who have so long been identified 
with its name, were John and S. W. Putnam, who, previous 


to 1835, had been employed in some of the Lowell cotton mills 
ei ee 


*For additional historical notes on the Putnam Machine Company, 
See article under same title in the October, 1897, issue.—EDITOR. 


RAILWAY MACHINERY. 


481 


as machinists. About 1835 they came to Fitchburg and estab- 
lished a small shop for repairing cotton machinery and any 
other line of medium machine work. The need of better lathes 
than those they could buy led them to build some for them- 
selves, and as a demand was created, for the public. When 
the building of machine tools for the open market was under 
consideration, they removed to New Jersey, but soon returned 
to Fitchburg, in which city they have since remained. 

John Putnam was essentially a workman, and his main 
interest was to produce the best work possible, and the set of 
gages shown in Fig. 16, made by him fifty years ago, testifies 
to his ability as a machinist. S. W. Putnam was undoubt- 
edly as fine a workman as John, but possessed the additional 
faculties of the designer and business man, and to his and 
his descendants’ management of affairs is due the long life 
and prosperity of the firm. 

It is worthy of note that a grandson of the founder of the 
firm is at present works superintendent, a handing down 


Fig. 2. Main Foundry, Stable and Small Shops. 


Fig. 4. Ox Team used for Moving Materials, Castings and Machines about 
the Yards and to the Railroad. 


from generation to generation of a machine business which 
smacks more of English customs than is usual in America. 
A degree from a prominent New England engineering college 
is one of the superintendent’s possessions and a great aid in 
his life work. ; 

The firm builds both light and heavy machinery for general 
machine shop equipment, but is best known from its heavy 
machines used so generally in locomotive shops. Its driving- 
wheel lathes and car-wheel borers are of the largest, and of 
the highest quality, as are its planers and large engine lathes. 

In illustrating such a plant as this for the benefit of me- 
chanics, an attempt has been made not only to show the place 


‘as a whole, but also to give an idea of how the work of con- 


struction is carried on in the shops. In this, only the larger 
work has been considered, as the small and medium machine 
work is much the same as everywhere, and it is in the heavier 
work that originality obtains. 

Figs. 1 and 2 are exterior views of the works and the yards 
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of the company taken at one setting of the camera, but look- 
ing first to the left of the main avenue, and then to the right. 
The main machine shop is of single-story constfuction, lighted 


Fig. 6. Portable Boring Machine at Work. Radial Drill at Work in 
the Background, 


Fig. '7. Motor-driven Portable Milling Attachment for Finishing the 
Ends of the Ways. 


mainly from roof monitors, which are placed at short inter- 
vals from each other, and the interior is in this manner 
lighted very uniformly. The transparent material used in the 
monitors transmits a yellowish light, very soft and pleasant 
to the eye, but a horror to the photographer on account of 
its lack of actinic rays. 

Fig. 3 is an interior view, looking down the main aisle. To 
the right of this aisle the entire length of the main shop is 
devoted to the lighter machine work, largely lathe work. To 
the. left is a double row of larger-machines, mostly lathes. 
This much occupies about one-half of the width of the shop 
for its entire length. The remaining longitudinal half is 
divided into a series of small rooms by brick or other walls. 
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Hach room is open toward the main aisle, is provided with 
heavy machine tools, individual cranes, and is used for the 
heavier machine work and for erecting the heaviest machine 
tools. The outer or wall ends of these compartments open 
by means of wide doors upon the main yard avenue, making 
the receiving or delivery of machines and castings an easy 
matter. 

Fig. 4 shows one of the industrial railways in general use 
at these works. There are several of these around the yards 
and shops. The engineer of the one shown, Gilbert LaPrade, 
says they are the best ever, and a look at their faces will con- 
vince anyone of their intelligence and honesty. 


Fig. 8. Portable Boring Mill at Work Boring the Shaft Boxes on a 
Large Planer Bed. . 


Fig. 9. Frames of Car-wheel Borers under Gib Cranes. Radial Drilling 
Machine in Background at Work on Casting. 


Fig. 10. Planer Fitted with Milling Attachment. 


When finishing heavy machine parts it is oftentimes cheaper 
to finish certain surfaces by hand methods than to move them 
onto a machine and then line them to the cutting tool. This 
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leads, naturally, to devising methods of bringing the cutting 
tool into line with the work, or, in other words, it becomes 
easier to adapt the cutting tool to the surface to be machined 
than to take the surface to the tool. This often leads to using 
that most adaptable of all machines, human skill; or, as it is 
more often termed, hand-work. While the firm under discus- 
sion makes use of hand-work, yet a study of the illustrations, 
Figs. 5 to 11, will convince the reader that many things usual- 
ly done by hand, or by setting on a machine, are better done 
‘by the use of portable tools, so designed as to be almost per- 
fect in their adaptability. For example, in Figs. 6, 8, 9, 11, 
the drilling and boring on the heavy frames of a car-wheel 
borer is done by a portable boring machine which consists of 


Fig. 13. Large Headstock Frame, with Babbitt-lined Bearings. Note Ham- 
mered or Peened Appearance of Left-hand Bearing. 


an upright or housing which carries a rotating spindle or 
spindles geared to a variety of speeds. There is a vertical ad- 
justment provided on the housing direct, and for a horizontal 
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adjustment the housing is moved upon its base plate. As the 
boring bars are provided with universal joints, it is not neces- 
sary that the adjustments of the driving mechanism be special- 


Fig.14. Large Headstock Framed with Cast Iron Bearings. Note Oil Grooves. 


Fig. 15, Cases with Boring Bar Cutters. 


DACMIMERY MY. 


Fig. 16. Standard Reference Plug and Ring Gages. 


ly accurate if the cutter bar be properly supported and guided 
by bushings or jigs. It will be noted that some of these port- 


able machines are belt- and some are motor-driven. 


In Figs. 5, 7, 10 are shown special milling devices contrived 
to do away with the necessity of hand-work or of shifting the 
position of the casting. Much labor is saved by the use of 
each of the pieces of portable machinery shown. 

In Fig. 12 is shown a large and extremely old-fashioned pit 
or face lathe used to face off large diameters and incidentally 
used to do any job that fails to fit elsewhere. In the heavy 
machines built by this firm two kinds of bearings are used, 
as shown in Figs. 13 and 14. Fig. 13 illustrates a bearing 
lined with babbitt metal. It will be noted that one of the 
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bearings in this cut was unfinished when photographed and 
shows the hammer marks of peening the lining into contact. 

In Fig. 14 is shown a plain cast iron bearing, and the oil 
grooves to distribute the lubrieant. The spindle fitted to this 
bearing has a low rotative speed, but the pressure per inch 
‘of projected area is considerable. 

Fig. 15 shows the method of storing the cutters used in the 
boring bars. It will be plain from the various views that 
there is a large amount of boring bar work, and that many cut- 
ters are needed. These cutters are all marked for the size of 
hole they will bore, and stored in the cases as shown. Men- 
tion has already been made of a set of gages made by John 
Putnam as a set of test standards. Fig. 16 shows these in 
their cases. As shown, the plug is slipped into the ring and 
each individual piece is a plug and ring gage. These were 
made in the early days of the firm and have been the stand- 
ard to which they have since worked. Two or more of the 
plugs of an aggregate size of some ring can be placed in the 
ring, and the fit appears to be perfect to-day, and I understand 
that this was one of the means used to test their accuracy 
while they were being made. 


* * * 


THE DEMANDS ON A GENERAL FOREMAN 
IN GERMANY. 


Werkmeister Zeitung, No. 6, 1907, gives an example of what 
certain employers in Germany demand of a general foreman. 
A gentleman looking for employment received from the firm 
in question the following specifications regarding his duties, 
and the following questions regarding his willingness to com- 
ply with the demands. In the first place, he was required to 
give his age, religion, conditions of military service, health, 
whether married or single, whether he had children, and how 
many, if he was emp!oyed at present or not, and if not, the 
reasons why; whether he would be willing to punctually fol- 
low the schedule of the shop from 6 A. M. to 7 P. M. in the 
summer and from 7.A. M. to 7 P. M. in the winter, excepting 
two hours for meals; to work overtime when necessary with- 
out extra compensation; to carry out on Sundays, before 
church service, such repair work as could not be done when 
the shop was running; to take care of the engines when the 
engineer was not present; to himself work at the bench when 
necessary; to see that all necessary requirements in regard 
to safety appliances were in good order in the shop, and to 
pay out of his own pocket any damages to employes hurt 
during work on account of lack of safety devices (the pre- 
vious general foreman had done this). After this came ques- 
tions regarding his experience and efficiency; whether he was 
able to personally, without help, take care of steam engines 
and boilers; to carry out personally in the repair shop all 
necessary repairs on machine tools, transmissions, steam en- 
gine and boiler, and plumbing work; whether he could inde- 
pendently make up cost estimates and lay out plans for 
smaller factory establishments; whether he was efficient in 
the caring for the electrical power and light station; if he 
was completely acquainted with dynamos, and could take 
care of accumulators; how long he had independently su- 
perintended the care of such apparatus; if he could make all 
necessary electrical repairs without help, and carry out ex- 
tensions in electrical wiring; and finally if he was fully ac- 
quainted with the establishment of telephone and signal sys- 
tems and with electrical elements. 

It is said that the gentleman looking for the position made 
up his mind not to aspire to the job in question. It is, how- 
ever, to be regretted that the German firm seeking for so 
efficient a man has not been able to communicate with the 
“General Engineer and Electrician” of English origin whose 
advertisement for a remunerative job we could not refrain 
from presenting to our readers in the March issue of Ma- 
CHINERY, Engineering Edition, page 384. This little note and 
that go very nicely together, and, in view of it all, how futile 
seems the expression that this is an age of specialization! 


* * * 
Don’t forget that some machinists can do more and better 


work with a $2.75 kit of tools than some others can do with 
$100 worth of tools in morocco cases. | - 
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THE LINK MOTION OF THE HANNA RIVETER. 


‘There: are two essentials in rivet driving with portable 
tools, or with any other kind of tools for that matter. These 
essentials are, first, that the work be done expeditiously, and, 
second, that it be done effectively. The first requirement 
is favorable to the pneumatic riveter in some of its forms, 
while the hydraulic type has decided advantages over the 
pneumatic machines, as usually constructed, when the second 
consideration is taken into account. Among the general types. 
of portable riveters may be mentioned the “simple hydraulic,” 
the “hydro-pneumatic,” the “pneumatic lever” and the “pneu- 
matic toggle joint” varieties. In the plain hydraulic type the 
die is driven forward by the direct pressure of a ram or piston, 
under a compression of from 1,500 to 10,000 pounds per square 
inch. The full maximum power for riveting is obtainable 
throughout the length of the stroke, and the pressure applied 
to the rivet is known and unvariable. For disadvantages, the 
trouble and expense of maintaining hydraulic packings might 
be mentioned, as well as the difficulty of using flexible joints 
in piping for fluids under high pressure; the power supplied 
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Fig. 1. The Hanna Pneumatic Riveter. 


is also used in a wasteful manner. The hydro-pneumatic 
scheme employs the same direct connected piston, operated 
at will, however, either directly by air at low pressure or in- 
directly by high fluid pressure obtained from a self-contained 
intensifier. This is as effective as the plain hydraulic ma- 
chine, but has the same packing difficulty, with the added 
aggravation that a slight leakage of air into the high pressure 
chambers renders the machine inoperative. The pneumatic 
lever machine is operated by a simple lever connected to the 
ram at one end and to a piston rod at the other, with a pivot 
between them. This device has the advantages of the hy- 
draulic machine without its disadvantages, and works very 
well for small rivets. When, however, it is applied to or- 
dinary structural, bridge and boiler work which requires rivet 
pressures ranging from 50 tons to a possible maximum of 100 
tons, the diameter of piston required to furnish this with the 


usual working pressure of 100 pounds per square inch, is So 


“bulky as to make the machine heavy and clumsy beyond the 
limits of a portable machine. ; 

The toggle joint type is the one usually adopted. In this 
machine the riveting die is attached to one member of a 
toggle mechanism, of which the other member is joined to 
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the main frame of the machine, the piston rod from the pneu- 
matic piston being attached to the center joint of the toggle 
and working at right angles to the movement of the die. This 
arrangement gives the desirable conditions of rapidity of 
action during the first part of the stroke and high pressure 
at the end. It is not possible, however, for the operator to 
know just what pressure he is exerting on the rivet. This 
depends entirely on the length of the rivet as compared with 
the distance between the dies when the mechanism is closed. 
Suppose, for instance, that a rivet has just been driven under 
proper conditions. With the die adjustment remaining as it 
was a second rivet is driven, the air pressure as in the first 
case forcing the piston to the extreme limit of its travel. The 
operator has now no assurance that the pressure obtained is 
the same as in the first case—the rivet may be a trifle shorter. 
If he is trying to do careful work he will return the riveter 
to its open position, close the dies together a trifle by the 
screw adjustment provided, and give a second blow on the 
same rivet, repeating this until the piston is just barely able 
to complete its stroke against the resistance offered to it. 
This assures him that the maximum pressure obtainable has 
been reached. 

The procedure just described is necessitated by the fact 
that the toggle mechanism does not give the maximum press- 
ure until the extreme end of the stroke has been reached, so 
that a full stroke has to be taken every time, and the dies 
have to be adjusted to accurate length for each operation in 
order to be assured of obtaining the desired results. If it 
were possible to so connect the piston and the ram that the 
maximum pressure could be obtained for a considerable dis- 
tance, say one-half or one-quarter inch, the stopping of the 
mechanism anywhere within the limits of that distance would 
assure the operator that proper pressure had been applied, 
and that the riveting was well done. 

This desirable result is attained in the link motion applied 
to the riveter shown in Fig. 1; the line cut, Fig. 2, and the 

skeleton diagram in Fig. 3 will serve more clearly to explain 
the action obtained. The same reference letters apply to the 
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Fig. 2. Details of Construction of the Hanna Riveter. 


same parts in Figs. 2 and 3. At H is the pivot between the 
piston rod and the trunk piston used in this machine. It is 
pivoted at D to the main lever, which is partially restrained 
in its movement by the guide links on each side, pivoted to 
it at O and to the frame at G Projecting journals on each 


side of the main iever have their bearings at A in the upper ‘ 


toggle links, which are hinged to the frame at HZ. The lower 
toggle link seats in composition sockets with center lines at 
B in the main lever, and at F in the plunger. 

The first position in Fig. 3 is that shown in the line cut in 
Fig. 2. The second position of Fig. 3 shows the piston with 
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its stroke half completed. Of the 4-inch movement provided for 
the die, 314 inches has been accomplished at this position; it is 
almost entirely effected by the toggle action resulting from 
the straightening out of links AH and BF, This movement 
was at first rapid, slowing up toward the end, when the maxi- 
mum pressure available is reached. In moving from the sec- 
ond position to its third and final position, as shown in Fig. 3, 
the toggle movement has practically ceased, and the action 
is now that of a lever with power applied at D, with fulcrum 
at A, and with the working pressure taken from pivot B. 
‘Thus, the second half of the piston travel is entirely occupied 
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THIRD POSITION — LEVER ACTION 
AND STROKE COMPLETED 


Fig.3. Skeleton Diagram showing the Linkage Mechanism in three Positions. 


in giving, by this means, the last half inch of steady maximum 
pressure of a known intensity, regulated by the size of the 


.cylinder and the air pressure used. We have had the privi- 


lege of examining an aluminum model of this motion which 
shows its action very nicely. The piston in this model may 
be moved to..successive graduations representing even inches 
of piston travel—twelve in all. Graduations on that part of 
the model corresponding to the plunger guide show the posi- 
tion of the plunger for each of these evenly graduated posi- 
tions; the scale is reproduced in Fig. 4. It will be seen that 
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Fig, 4. Scale showing Successive Positions of Die for Even Divisions 
of Piston Travel. 
the first 5 inches of the piston travel gives a constantly de- 
creasing velocity to the die, while from the fifth to the twelfth 
graduations it travels with a nearly uniform velocity—a con- 
dition which, from well known laws, augurs a uniform press- 
ure. 

The advantages derived from this condition are easily un- 
derstood from what. was said in the opening paragraphs. On 
account of the considerable distance through which maximum 
pressure is exerted, careful adjustment of the die screw is not 
needed, and there is no necessity for striking a rivet more 
than once. Since the first half of the stroke of this riveting 
machine is identical with the full stroke of the toggle joint 
machine, the same care used in the operation will give the 
same results with considerably less air than is used by the 
latter type, a position which is further strengthened by the 
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fact that only one stroke is required even with the most care- 
less working, where from 2 to 4 may be needed with the 
ordinary mechanism. Greater speed, also, naturally follows 
from the fact that but a single stroke is ever required, and 
that it is not necessary to make constant readjustments. As 
regards the matter of readjustment, it is possible, for in- 
stance, to drive a rivet through two 14-inch plates and then 
pass immediately to the driving of a rivet through three 
%-inch plates without altering the position of the die; the 
pressure given to each of the two rivets will be the same. 
Finally: this pressure is, as has been stated, predetermined in 
intensity. 

The model previously mentioned is a fascinating piece of 
mechanism to operate. As the piston is moved down by the 
hand, the die is started rapidly forward, quickly arresting its 
motion, however, as the piston reaches the middle of the 
stroke; from there on its movement is slow and steady. This 
combination of toggle joint and lever actions, operating in 
succession without over-lapping each other’s movement to any 
extent, shows ingenuity of a high order on the part of the 
originator of the scheme. The Hanna Engineering Works, of 
Chicago, build riveters using this patented mechanism. » 

* * * 


MORE LIBERAL POLICY REGARDING THE AGE 
LIMIT OF EMPLOYES. 


The age limit for employes hired into the service of the 
Pennsylvania Railroad Co. has been changed from 35 to 45 
years. It was announced in the March issue of MACHINERY 
that President James McCrea would recommend that the 
change be made from 35 to 40 years, but at the annual meet- 
ing of the directors in March the change was made to 45 years 
instead. This change will be generally welcomed by indus- 
trial workers, for the policy adopted by this and several other 
large corporations a few years ago worked great hardship to 
many men, and was severely criticised. The placing of an age 
limit, however, was not a declaration that a man who had 
reached 35 years was unfit for future service, but it was 
simply the logical outcome of adopting a pension system under 
which all Pennsylvania employes are compulsorily retired 
when they reach the age of 70; they may voluntarily retire be- 
tween 65 and 70. The pension of an individual is based on 
his average wage for the ten years prior to retirement and his 
total years of service. Hence it follows that there must be a 
certain age beyond which men cannot be taken into the service 
in order that all may enjoy the benefit of the pension system. 
The change to 45 years will probably make some change neces- 
sary in the pension regulation. The difficulty in getting skilled 
workmen at the present time was undoubtedly one strong rea- 
son for making the change. Many of our best mechanics did 
not acquire their greatest ability until they were well along 
toward middle life, and in order to avail themselves of the 
services of such men,the large corporations will generally be 
obliged to extend their present age limits. It may be with 
some corporations that there will be a class hired into service 
outside the pension benefit scheme, and this, in effect, has 
already been in vogue with the Pennsylvania Co. The master 
mechanics were given the privilege of hiring emergency men 
over 85 years of age for a period not greater than six months, 
At the expiration of six months they were discharged, and if 
still required, were immediately hired over again. This sub- 
terfuge permitted many of the repair shops to keep in service 
men beyond the recognized limit and still not make them 
eligible to the pension benefit. 

* * * 

It has been interesting to note the behavior of the London 
motor omnibuses during the recent frost and snow, which has 
been the most serious test of this nature that has occurred 
in ten years. As might be expected on fce covered roads, 
horses could barely stand; motor omnibuses, however, were 
able to proceed on their way without much trouble. During 


the thaws alternating with the frost, of course, both horse and 


mechanical traction suffered, as the thawing snow on the hard 
under pavement produced a very slippery, skiddy surface. On 
the whole, the motor omnibuses came out exceedingly well 
during this cold period, and, it is stated, much better than 
any other class of public vehicle-——Horseless Age. 
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THREAD TOOLS FOR THREADS WITH 
ROUNDED TOP AND BOTTOM. 


EH. A. JOHNSON. 


While the development of a correct United States or 
V-thread tool is a thing requiring a great deal of skill and 
patience, it is easy compared to the task of producing a tool 
for the round top and bottom thread, of which the Whitworth 
and British Association standards are the leading examples. 
In testing for accuracy, threads of this type are not only meas- 
ured by gages and micrometers, but the curves must match 
the angle so evenly that when the male gage is tried in the 
female from either end, no difference can be detected. The 
difficulty attending this will be the better appreciated when 
it is known that some of the leading tap and die manufactur- 
ers of this country and Europe have failed in producing 
threads that would pass the British government’s inspection. 
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Method Employed for Obtaining 55 Degree Angular Gage. 


Fig 1. 


Tt may be laid down as a cardinal principle that the best 
results are obtained by developing the form first with a flat 
top and bottom as in the U. S. thread, rounding the corners 
afterward. The first step of all is to produce a correct angle 
gage; assuming that we are to work out the Whitworth 
thread, this would be a gage measuring 55 degrees. Make 
and harden a steel triangle A, Fig. 1, with the angle x as near 
55 degrees as is possible by using a bevel protractor; the other 
two angles are to be equal. Then make an angle iron B, mak- 
ing sure that ab and cd are parallel, and that De is square 
with ab. Assuming that C and D are accurate 2-inch and 
%-inch plugs, we put in the pins EE in such a position that 
a line drawn through the centers of C and D, at right angles 
to their axes, will make an angle of 2714 degrees with ab. 


yO Of 
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Fig. 2. Tools used for making Whitworth Thread Tools. 


This can be done by figuring the distance fg as follows: In 
the triangle Ih k, hk=1—0.25=0.75 inch. 
: 0.75 0.75 
ke 
tan 274% deg. 0.5206 
1.4406 + 14 diameter of C — 1% diameter of D= 
1.4406 + 1—0.25 =2.1906 inch =f g. 
Set the pin F near enough to D to keep the corner of the 
triangle from striking the angle iron B. Mount the triangle- 
A as shown, and set up the fixture on a surface grinder table 
using a toe strap in the small hole in A to hold it in position, 
and grind first one edge, then the other. This gives us the © 
male angle gage. A female gage can be made to this by the 
method described in the January issue for U. 8. thread gages. 
The tools to be used in making the thread tool (see Fig. 2) 
include: an angular tool with a flat point, the width of the 
point to be such that it reaches to the center of the round in 
the bottom of the thread, the angle of the tool matching 
the gage previously made; a female radius tool for forming 
the point; and a male radius tool for the side radii. For 
convenience in measuring and getting the exact form required, 
these tools should be made with the top square with the face 
at the cutting edge, i.e., without clearance. The sides and 
back of all should be ground as well as the top. The tool a 


= 1.4406 inch. 
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- ean be ground by means of an angular block made in the same 
manner as the male angle gage and should be finished by lap- 
ping. The tool b can be made in two pieces, one a hardened, 
ground, and lapped wire, and the other a soft piece made up 
in such shape that the wire can be soldered or otherwise firmly 
fastened to it in the correct position. The tool c should be 
made up first as at c’ and hardened. Then lap the hole care- 
fully to size and grind the outside. After measuring the dis- 
tance from the hole to the back of the tool, the front can be 
ground off to ef and the bevels ground until the depth of the 
round part is right. 

We now require a shaper with an apron made up to hold 
the tool-holder at an angle of 15 degrees, as shown in Fig. 3. 
The apron should fit the clapper-box perfectly. If it does not, 
it is better to fasten it solid, and let the tools drag back 
through the cut, sharpening the tools over again before finish- 
ing. Otherwise, one runs the risk of side shake. With this 
angular apron we can use the tools made without clearance 
to produce a tool with correct clearance for the lathe. Two 
thread tool blanks, one, a, of tool steel and one, 0b, of machin- 
ery steel, should be set up on the table adapter as shown in 
the cut with spacing parallels between to avoid interfering 
with one while planing the other. The blanks should be 
planed off to exactly the same height, and all measurements 
for height should be figured from the line cd, allowance being 
made for the difference caused by the 15-degree clearance. 
Then, after measuring the tools previously made carefully, to 
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.. Fig. 3. Method of Planing Whitworth Thread Tools. . 


determine where the exact center is, we can start forming the 
blanks, setting the tools sidewise successively by positive 
measurement from the rib of the adapter. ‘The angular tool 
comes first and with it we plane down the sides of the tool 
a and the center of ¥ so that the point of the tool just reaches 
the center of the radius. Then using the female radius tool 
we round the point of a and the two points of b, coming down 
until the circle of the tool is just tangent to the top of the 
blanks. The male tool will round out the two lower corners 
of a and the center of b, being fed down to exact depth. 

We now have the thread tool a, which can be hardened and 
the machinery steel blank used as a lap to correct errors in it, 
reversing the lap occasionally, and using oilstone powder or 
other fine abrasive as the cutting medium. Great care must 
be used in putting on the abrasive, as in all lapping operations 
of this kind points and corners are apt to lap faster than wide 
surfaces. This operation does not really correct the tool, but 
equalizes the errors due to imperfect matching of the different 
cuts, and it can be done so effectively that whatever errors of 
that kind are left cannot be detected. 

To test the tool, turn up a blank plug with a teat equal to the 
diameter at the bottom of the thread. When this is threaded 
the point of the tool should touch the teat just as the outer 
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corners touch the top of the thread. In the angle, the thread 
should measure by wires, as explained in the January issue, 


according to the formula: 
1.6008 
+ (3.1659 X 


Diameter of screw — 
No. threads per in. 


diameter of wire used) = micrometer reading. 


For the final test of the fit of the curves with the angle, a 
tap must be threaded with. the tool, and a female gage tapped 
with the tap. The plug made before must screw into this with 
an equal amount of friction from either end and show a full 
contact on the thread. If this last test is not successful it 
shows that the lapping is not good enough and must be done 
over. If the plug does not measure right it is necessary to 
go back to the planing and plane up another tool, making such 
allowances as one judges will correct the error. It is some- 
times necessary to do this several times before a perfect tool 
is produced. In the use of the tool in the lathe, great care is 
necessary to see that it is set at the center of the spindle, 
and so that the two side curves will scrape the top of the 
thread at the same time. With the exception of making the 
angle gage and tool grinding block, this whole procedure has. 
to be carried out for every pitch required. 


* * * 


METHOD OF REPAIRING CRANKSHAFT. 


A correspondent to the Scientific American describes @ 
method employed by him in repairing steel crankshafts of a 
compound high-pressure engine, 250 horsepower, used on a 
hydraulic dredge on the Mississippi River. The steel shaft 
6 inches in diameter, broke about 10 inches from one of the 
cranks. The repair was made by facing the broken ends off 
square in a lathe and boring a hole in each piece 4 inches in 
diameter and 5 inches deep, and threading it 4 threads per 
inch. A steel plug or dowel 4 inches diameter and 10 inches 
long was turned and threaded the same pitch. The broken 
parts were screwed together with the dowel, the dowel hav- 
ing first been dipped in salt water so as to rust it fast. The 
work was done as an emergency repair, but it proved to be 
permanent. The dowel was threaded in a direction, of course, 
that caused the ends of the shaft to screw together under the 
impulse of the drive, the engine evidently not being of the 
reversing type. The shortening of the shaft, due to facing off 
the broken ends, did no harm. It was suggested by the cor- 
respondent that the friction between the outer ends of the 
shaft took up much of the torsional strain so that a compara- 
tively small part was actually carried by the 4-inch dowel. 
Inasmuch as this repair was so effective, it was also suggested 
that the accepted method of connecting shafting in shops 
might be displaced by screwed ends. The shaft would be 
cheaper to manufacture and much neater in general appear- 
ance, having no flanged connections whatever. But even if 
such a connection were found reliable it would have the very 
serious disadvantage in case of a broken section, that each 
part of the lineshaft would have to be shifted endways several 
inches in order to replace the broken part, and this is enough 
to kill the whole scheme even if the actual connection were 
found to work satisfactorily—which we doubt could be the 


case, 
Tee. 


The automobile industry has created a number of new 
occupations, previously unknown, but none, it might be said, 
more unique than that of the tester. His duty, says the 
Horseless Age, is to take the assembled engine with the very 
roughest equipment in the way of body and wheels, and thor- 
oughly try it on the streets and roads in the vicinity of the 
factory. For ten hours per day, except when changing cars, 
the tester is at his post. To some people this would seem 
to be more or less ideal, and it undoubtedly is, in pleasant 
weather and in the absence of breakdowns, but the choice 
of weather does not lie with the tester, and the automobile 
industry does, as yet, not know of an engine designed that 
does not frequently break down. The tester makes in the 
course of a season an enormous mileage, and he learns every 
bit of the roads around the factory and all the neighboring 
towns and villages. 
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TWO GERMAN BEVEL GHAR SHAPING 
ATTACHMENTS. 


There are evidences of unusual activity in Europe in the 
design and construction of gear-cutting machinery in all its 
forms. As further evidence of this activity, beyond what we 
have already presented, we illustrate herewith two devices 
of a kind not built, so far as we know, by any machine tool 
maker in America. These two devices are designed for plan- 
ing bevel gears, and use templets or cams in giving the proper 
shape to the tooth. They are intended to be clamped to the 
shaper table. 

The first attachment, shown in the halftone Fig. 1 and in 
the line cut Fig. 2, is built by the Act.-Ges. fiir Schmirgel- u. 
Maschinen-Fabrikation, Bockenheim-Frankfurt am Main. The 
attachment is fastened to the shaper table as shown, with bar 
G@ carefully aligned with the ram by an indicator or other- 
wise. The bevel gear to be planed is carried by the arbor 
shown. This arbor is rotated by the worm and gear in con- 
junction with the index plate. The worm and index plate are 
mounted in a quill in the head which allows them to swing 
about the axis of the arbor through a limited movement, 
independently of the indexing. The head S is bolted to a 
quadrant pivoted at A, about which as a horizontal axis, it 
may swing in a vertical plane. This swinging is effected by 


Fig. 1. Attachment for Finishing Bevel Gear Teeth in the Shaper by 
the Templet Process. 


a quadrant having worm-wheel teeth cut upon it, meshing 
with a worm operated by the crank handle shown at the 
extreme left of Fig. 1. This crank handle may receive its mo- 
tion from a ratchet feed arrangement actuated by the move- 
ment of the shaper ram. The bracket with its quill, which was 
mentioned as being journaled in the work spindle head and 
carrying the index arm and plate, has adjustably mounted to 
its outer end a post B, to which a holder is attached for carry- 
ing the templet it is desired to use. An outer arm (, sus- 
pended from bar G, carries a roll which is adapted to engage 
with the edges of the templet D and thus control the action 
of the blank with relation to the cutting tool. 

In setting the machine for a roughing cut, a tool should 
be used a few thousandths smaller than the width of the 
tooth space of the bevel gear at the bottom. A pin at 9 is 
pushed in to lock the arbor-carrying sleeve with the head. 
The work is adjusted on the arbor until the elements of the 
gear blank converge at point A, the feed is thrown in, and 
the cut is started. The action is simply that of swinging the 
blank upward about point A until the proper depth is reached. 
In finishing, however, the templet D is used. The weight 
shown in Fig. 1 is swung either to right or left, depending 
on which side of the templet is being used. The copying 
roller engaging with this templet throws the post B over to 
one side more and more as the sector and the work are raised 
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by the automatic feed, and the shape of the templet (allow- 
ance having been made for the shape of the roller and the 
tooth point) is reproduced on the tooth. The locking pin 
at S has, of course, been withdrawn during the finishing oper- 
ations. 

The machine is particularly flexible, owing to the manner in 
which the templet is supported. The templet may be moved 
toward or away from the center A, may be tipped to the right 
or left or may be raised or lowered. The article by “G. L. H.” 


eS eee 
| 
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Fig. 2. Details of the Device shown in Fig. 1. 


in the December, 1906, issue of MAcuINERy entitled “Adjust- 
able Former for Bevel Gear Planing,’ explains the way in 
which one templet may be used for various sizes of gears, 
if provision is made for locating the templet at any desired 
distance from the cone point. 

The second machine, of which a halftone is shown in Fig. 3 
and line cuts in Figs. 4, 5 and 6, is the invention of Prof. 
Moritz Kroll. The machine illustrated was built for his use 


in the Government Trade School in Pilsen. : a 
The device consists of a frame B swung on pivots Z Z jour- 


naled in uprights F,F,. The work spindle A, journaled in 
head B, carries the arbor to which the blank RF is attached. 


Fig. 3. Prof. Kroll’s Bevel Gear Shaping Attachment. 


The blank is so located on the arbor that the elements of its 
pitch cone surface converge on the axis of pivots ZZ. Spindle 
A is indexed by the worm-wheel G and worm H with the 
index plate shown. Worm 4 and its index plate are mounted 
on a loose bracket L, which has two outward extensions carry- 
ing hardened bearing -pieces K K, which receive movement 
from the cam M. JL is so connected with the double spring 
shown that either of the two blocks K K may be pressed on 
the cam M, depending on which side of the tooth it is desired 
to take a cut. Cam M is keyed to a sleeve which revolves 
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with gear Q. This gear in turn, through change gears, is 
connected with shaft C and worm D. Worm D engages a 
-toothed sector #, which is fast to standard F,,. 

It will be seen from this description that if a crank be 
applied to the squared end of shaft C and the proper direc- 
tion of rotation be maintained, worm D and wheel £ will give 
the blank an upward swinging movement toward the tool of 
the shaper on whose table the attachment is mounted. At 
the same time the connecting gearing D, O, P, Q will revolve 
eam M, which, acting through bearing block K and arm L, 
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gears A and B of that cut. The angles of these two gears, 
however, and the number of teeth, are different. The pitch 
at the outer end of the tooth is also different, that of B being 
the greater. In the elevation between A and B, 2—0—4 is the 
tooth outline for gear B, while 1—0—3 is that of gear A. 
The latter is identical with the former so far as it goes, but 
owing to the fact that it belongs to a smaller tooth, it takes 
only a portion of the full curve. If a cam S, Fig. 8, were 
made to be used in the attachment just described of such 
shape as to give to gear B a tooth outline 2—0—4, using that 
portion of the periphery 
from 2 through 0 to 4, it 
is evident that, by using a 
correspondingly shorter 


length of the periphery 
(namely, 1—0—3), we 
ought to be able to produce 
the smaller pitch tooth of 
gear A. The angular move- 


ment of the blank about 
the axis of the work spin- 
dle required for this, how- 
ever,*will be greater in pro- 
portion than in the case of 
gear B, since the ratio of 
Q to the actual radius R, 
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Figs. 4 and 5. Section and End Elevation of Kroll’s Bevel Gear Shaping Attachment. 


will give a slight rotary movement to the spindle, and the 
combination of the two movements will result in a curved 
tooth contour. If cam M has been skillfully made for any 
given tooth shape, we can depend on an accurate reproduction 
of the desired form for each tooth of the gear. 

In the Zeitschrift fiir Werkzeugmaschinen und Werkzeuge 
for January 15, 1907 (in which the description appears from 
which our information is taken), Prof. Kroll has given a com- 
plicated mathematical proof of the proposition that it is 
possible (for a given pressure angle) by the use of change 
gears D, O, P, Q, to use one cam or former M for making 
involute bevel gears of any desired pitch, number of teeth, 
-and cone angle within the dimensional capacity of the ma- 
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Fig. 6. Horizontal Section and Plan of Bevel Gear Shaping Attachment. 
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chine. It will perhaps be possible, however, by referring to 
Figs. 7 and 8, to understand how this is true without fol- 
lowing the mathematical proof. Gears B and C in Fig. 7 
have identically the same number of teeth and the same face 
angle; the diameters and the pitch of the teeth are different. 
Drawn in the position shown, however, it will be seen that 
the larger gear is but a continuation of the smaller one, so 
it is evident that both of them might be made at the same 
setting of the machine. 
As is well known, and as was intimated in the article in 
_ the December, 1906, Macuinrery (before alluded to), the shape 
of a bevel gear tooth is ordinarily taken as equivalent to 
that of a spur gear having the same back cone radius. 
This radius, designated by Q in Fig. 7, is the same for both 


is greater. The necessary 
change is effected by the 
change gears. 

We have now found it possible to make with the same tem- 
plet gears A and C, although these two gears differ from 
each other in every possible point, both as to face angle, num- 
ber of teeth, pitch, diameter, etc. It will also be evident that 
any other gear within the range of the machine may be cut, 
providing the proper change gears are used. A little thought 
will show that this principle also is based, though somewhat 
obscurely, on the idea described by “G. L. H.” The advantage 
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Fig.’7. Diagram showing the Shaping of Different Gears with the same Templet. 


of this use of a single templet with change gears provided 
for varying face angles, is that a correct cam or former may 
be made once for all. When it is desired to cut a gear of a 
pitch and angle which has never been cut before, the pur- 
chaser of that gear need not fear the chances for error which 
would be present if the accuracy of the tooth form depended 
on the conscientiousness of the draftsman who made out the 
original curve, the ability of the workman who made the 
templet from the drawing, and the carefulness of the opera- 
tor in adjusting the templet in the machine, 

It is hoped that this description of these two German de- 
vices will stimulate some American manufacturer to do some- 
thing along the same line, although 
most of them are probably busy enough 
already. The device might operate, 
like those described above, on the tem- 
plet plan, or it might be a machine 
of the generating type. There ought to 
be a field for shaper attachments of this 
kind in medium-sized machine shops 
and on automobile repairs, for instance, 
In fact, we had an inquiry from a Fig.s. Templetused in Cut- 
gentleman engaged in the latter busi- ‘™¢ the Gears in Fig. 7. 
ness something over a year ago for some device of this kind. 
He asserted that he was unable to cut bevel gears on the mill- 
ing machine so they would run quietly and smoothly enough 
for automobile work, and he hesitated some at purchasing the 
comparatively costly machinery necessary to plane them by 
the former or generating processes. 
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CUTTING TAPER THREADED TAPS WITH 
CHASERS. 


ERIK OBERG. 


The cutting of taper threaded taps, such as pipe taps, with 
chasers is more or less common in shops where taper taps are 
manufactured, but the operation usually causes some difficul- 
ties. In itself the problem is very simple and the difficulty 
has probably originated in an insufficient analysis of the 
subject. We will consider the conditions of cutting a taper 
thread with a chaser, and particularly consider the case of 
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Taper Tap Cut with Chaser made according to the Method 
shown in Fig. 2. 


Fig. 1. 


a pipe tap with a total taper of % inch per foot, cut with a 
chaser supposed to be held in a threading tool-holder. In 
Fig. 1 a chaser is shown such as would be held in the thread- 
ing tool-holder made by the Pratt & Whitney Co., this thread- 
ing tool-holder being the most popular one and the one 
most exclusively used for ordinary threading. It is evi- 
dent that if either a single point cutter or a chaser used for 
ordinary straight thread cutting were put in a holder and 
the holder swiveled around so as to present the chaser to the 
work at right angles to the outside of the tapered blank to be 
threaded, the thread formed would not be correct, inasmuch 
as a line drawn through the center of the thread perpendicu- 
lar to the axis of the tap would not bisect the angle of the 
thread. “This last condition, that the line perpendicular to 
the axis of the tap should bisect the angle of the thread as 
shown in Fig. 1, is the main requirement for producing a 
correct thread on a tapered piece. In order to produce such a 
thread with a chaser, the chaser must be made in a way spe- 
cially adapting it for this class of work only. There are two 
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Figs. 2 and 3. Two Methods of Milling the Teeth of Chasers for Taper Taps. 


ways in which such a chaser can be made, depending upon 
the way in which the chaser is to be presented to the work. 
In the first place, the chaser may be presented to the work 
perpendicular to the axis of the tap, as shown in Fig. 1, or the 
chaser may be presented perpendicular to the outside surface 
of the tap blank as shown in Fig. 4. 

We will first discuss the former case. If the chaser were 
not provided with clearance it is evident that the milling cut- 
ter for milling the grooves in the chaser would be a 60-degree 
angular cutter, being 30 degrees on each side. The chaser 
would be held in the vise as shown in Fig. 2 and the cutter 
fed down, for each consecutive tooth cut, an amount depend- 
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ing upon the, taper and the pitch of the thread. The values of 
a (Fig. 1) for pipe thread and other common taper tap pitches 
are as follows: 4 


Threads per inch. a 
BVA eves Seo Milavaterete sascd eeelte Ronee 0.00389 
i ee ee PR IRE ta cys can 0.0027 
Dias hie ercvaytusus c0biehe we has Sa ees axa 0.0026 
VAS We araletanc ae sale tua fteiat tole eeaeae 0.0022 
LO) steven conte) Solace ae eee 0.0017 
Pf URE RS aA RAPID RE de Shs cc, 2 0.0012 


However, as the chaser must be made with 15 degrees clear- 
ance, the milling cutter cannot be made 60 degrees, but must 
be made 61 degrees 44 minutes, this being the angle between 
the two sides of a single point cutter with 15 degrees clear- 
ance angle, if measured in a plane at right angles to the front 
face of the tooth. The arrangement for holding the chaser 
when milling, and the angles required for the milling cutter 
are shown in Fig. 2. The feeding down of the cutter will not 
equal a@ (Fig. 1) on account of the 15-degree clearance angle, 
but will be equal to a X cos 15 deg. This distance is shown 
as 0 in Fig. 2. The values of b for various pitches are given 


below: 
Threads per inch. b 

peat aA ite BOER eM Gse.c86) «6 0.0038 
TT Ue rahe eis cee (ic suds, coat eee 0.0026 
LO. Seiki thatels © See dose even iat eee 0.0025 
WA Ra Sere « a whee 0.0021 
Bo Se eke e. 5 lal'a Son Rica oes ee 0.0016 
QU) Oates aim ateleltea eee 5/010 ace) ene 0.0011 


While 0 is, theoretically, different from @ it will be seen by 
comparing the two tables that the difference is so small as to 
be insignificant for all practical purposes. 
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Fig. 4. Taper ‘Tap Cut with Chaser made according to the Method 
shown in Fig. 3. . 

We will now consider the case where the tap is cut with 
a chaser at right angles to the outside tapered surface of the 
blank. We will find that in cutting this chaser with a milling 
cutter and holding it as shown in Fig. 3 we will not need 
to feed down the milling cutter for each consecutive tooth to 
be cut, but the milling cutter itself must be provided with dif- 
ferent angles for the different sides of the thread. In Fig. 4 
the actual angles of the sides of the thread with a line per- 
pendicular to the outside surface of the blank are given a# 
28 degrees 13 minutes and 81 degrees 47 minutes, respectively, 
the sum of these angles being 60 degrees. The chaser being 
cut with 15 degrees clearance, these angles in the cutter will 
be 29 degrees 3 minutes and 32 degrees 41 minutes respec: 
tively, the sum of these two angles being 61 degrees 44 min- 
utes. In Fig. 3 the manner of holding the chaser in a vise 
and the angles of the cutter are plainly shown. In the view 
to the left in Fig. 4 are indicated the angles to which to plane 
a single point cutter held in the same manner as the chaser 
and provided with a clearance of 15 degrees. 

Care must be taken when making chasers to be used in the 
manner indicated in the first case that the elevating screw of 
the milling machine, by means of which the chaser is raised 
up toward the milling cutter for each consecutive tooth cut, is 
correct, and that no back lash enters as a factor in the oper 
ation. As this is difficult to insure against, it is advisable to 
cut the threads according to the second method, as there the 
chances of error are smaller, it only being required that the ~ 
milling cutter is ground to the exact angles wanted, and that 
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the chaser afterward is presented to the work fully perpen- 
dicular to the outside surface. The angle which the face of 
the chaser in the latter case will make with the axis of the 
tap to be cut is 1 degree 47 minutes. This angle, however, 
would be difficult to measure unless the threading tool were 
held in a tool-post provided with some kind of a graduated 
‘swivel. In such a case a chaser could be placed so that its 
face would be parallel with the axis of the tap, clamped to the 
tool-post swivel, and this swivel afterward moved around in an 
are corresponding to 1 degree 47 minutes. Ordinarily, how- 
ever, if the tap blank is turned to a correct taper, the chaser 
can be set from the outside surface of the blank, its face being 
parallel to this surface in a horizontal plane through the axis 
of the tap. ; 
5 * * 
A compressed air tank containing 15,000 cubic feet of air, 
and a dynamite magazine holding four tons of dynamite, ex- 
ploded at Homestead, N. J., near the mouth of the tunnel the 
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A RAPID ACTION HYDRAULIC FORGING PRESS. 


As most well-informed machinists are aware, there has 
taken place in the past ten or fifteen years a radical change 
in the methods employed in forging heavy work. This change 
has been, briefly, the substitution of the press for the ham- 
mer. With the increase in the size of forgings and in the 
hardness of the material of which they are made, there has 
come increasing difficulty in obtaining satisfactory results 
with the steam hammer. With the most powerful of these 
machines in use fifteen years ago, it was well nigh impossible 
to deliver a blow of such intensity that its effect would reach 
to the center of an ingot of the large size required for the 
heaviest marine and ordnance work of the period. A blow 
of ordinary intensity would merely deform the surface of the 
work; fiaws in the center of the material might even be en- 
larged rather than obliterated. The increasing size of ham- 
mer necessary to produce the desired effect in forging reached 
its culmination in the great 125-ton machine, of which a mod-l 


Pennsylvania Railroad is building under Bergen Hill, shortly 
after midnight, March 4. The tank was used for keeping a 
supply of compressed air for the tunnel, with which the tank 
was connected by a system of pipes. The explosion in the 
air tank, which occurred first, did very little damage except 
to the tank itself, but the detonation of the first explosion 
caused the dynamite in the magazine some distance away to 
explode. The two explosions took place only a few seconds 
apart and sounded as one, the hill back of the tank acting 
as a sounding board and causing the sound to be magnified 
to such an extent that the report was heard, not only in Man- 
hattan, where it shook every building, but as far away as 
Coney Island and Whitestone, L. I. It is intimated that the 
probable cause of the tank explosion was improper lubrica- 
tion in the air compressor. It is well known that the heat of 
compression may easily exceed the flash-point of cylinder 
lubricating oil, and if oil is used in quantity the condition is 
favorable to an explosion in the pipes and receiver. Such ac- 
cidents are avoided by the use of soap-suds or graphite for 
lubricating the air cylinder. 


Fig. 1. Forging Press with Rapid Hydraulic Action. 


was exhibited by the Bethlehem Steel Co. at the Chicago Ex-. 
position. This great instrument, however, had scarcely com- 
menced what was expected to be a long life of usefulness, be- 
fore the process of hydraulic forging was found to be so far 
superior to hammering that the giant machine was relegated 
to an inglorious obscurity. 

The hydraulic forging press was first applied only to ex- 
tremely heavy work. On billets and forgings of large diam- 
eter, the steady and tremendous pressure obtained from it is 
distributed through the whole mass of metal: clear to the cen- 
ter, bulging out the sides of the work instead of merely mak- 
ing an impression on the surface which came in contact with 
the dies» This action works the metal throughout its entire 
volume, closes up all the flaws, and gives to every fiber the 
toughening effect produced by judicious working. But the slow- 
ness of action of the regular hydraulic press limited its use to. 
large work, in which considerable time was of necessity con- 
sumed in handling the part being operated on and bringing it 
into position for a new stroke. : 

To obtain, on medium-sized work, the benefits of pressure. 
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working as distinguished from impact working, a number of 
arrangements have been devised for giving a high speed to 
the ram in raising it from the work and lowering it again, 
with provision for exerting the desired heavy pressure as soon 
as the parts are in contact with the forging. Of these various 
arrangements one of the most interesting is that employed by 
Davy Bros., Sheffield, England. Applications of the idea to 
two forms of forging presses are shown in Figs. 1 and 3. 
The various parts are best seen in Figs. 1, and the line draw- 
ing of the same press in Fig. 2. The upper die, A,is attached 
. to a cross-head B which has bearings on the four vertical tie 
rods. The hydraulic pressure is applied in cylinder C. D and 
D are two steam lifting cylinders for raising the ram. F is 
a combined air and water vessel adapted to store the water 
used in the hydraulic operations, and furnish it to the ram as 
desired for the quick movements, this being done by displace- 
ment due to a moderate air pressure. These operations are 
controlled by an automatic valve at #. G is the hydraulic 
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steam under an auxiliary piston N, opens valve H, thus allow-— 


ing the water in pipe J to escape into the water space of reser- 
voir fF. This reservoir has a lower compartment containing 
air under moderate pressure, but the steam in cylinder p 
furnishes sufficient force to return the water to reservoir F 
against the air pressure contained in it. The ram being thus 
raised for the insertion of the work, the operator returns 
lever L to its central position, when all valves are closed and 
the parts are in equilibrium, 

The work being properly presented to the dies, the oper- 
ator pushes the controlling lever toward the left. This move- 
ment first shifts piston valve R and connects cylinder D with 
the exhaust. The weight of the ram and die is thus left un- 
supported and they descend at the rate of about 2 feet per 
second, being helped along by the water under pressure in 
reservoir Ff’, entering through valve H, which is arranged as a 
check valve and freely permits movement in this direction. 
As the die reaches the work, a further movement of handle ZL 
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Fig. 2. Diagram of Forging Press in Fig. 1. 


cylinder of the steam intensifier, whose steam cylinder is 
seen at H in Fig. 2, the main part of it being below the floor 
level in Fig. 1. 

The operation of the mechanism can perhaps best be de- 
scribed by following the movements of the operator in making 
a single working stroke on a forging, starting with the ram in 
the position shown in Fig. 2 with the dies together. The 
movements of the press are controlled by lever LZ. The oper- 
ator first desires to raise the ram B for the purpose of insert- 
ing the work. Handle L is pulled over toward the right. 
This opens valve R, first allowing steam to enter under the 
pistons in the lifting cylinders D. Ram B is thus raised, forc- 
ing the water contained in cylinder C back through pipe J 
into the water end of the intensifier at G. When the inten- 
sifier ram has been forced downward and the space above it 
has been completely filled with the returning water, the up- 
ward movement of ram B would have to cease, did not the 
operator continue to pull lever LZ further toward the right. 
This action operates a relay valve at M, which, admitting 


to the right, through the connecting mechanism shown opens 
the balanced poppet valve S, admitting steam to the under 
side of the piston in the steam cylinder H of the intensifier. 


The upward movement of the ram resulting from this, forces — 


the water under tremendous pressure into cylinder C of the 
press, giving the movement and pressure required for the work- 
ing of the metal. 

This movement is under strict control, the length of stroke 
of the intensifier piston being limited by the amount by which 


lever L has been pushed over toward the left. This governing 


action is obtained through a floating lever mechanism similar — 


to that used for water wheel governors, steering engines, etc. 
A bar K set on an angle is engaged by a roller P attached to 
the intensifier piston rod. The pushing of lever ZL to the left 
moves bar K toward the roll. 
pushes it back again and the pushing back of this bar is 
transmitted through the floating lever to inlet valve S and ex- 


As the roll travels up bar K it 


haust valve O, operating them in such a fashion as to stop the 


movement of the intensifier at the desired point. 


af 
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Provision is made for short rapid strokes under full pres- 
sure, for such work as rounding, swaging, cogging down, etc. 
By means of a lever shown in Fig. 1 at the operator’s left hand, 
the connection between lever L and valve R may be severed. 
This condition is shown in Fig. 2 by the dotted lines, showing 
the link attached to the bell cranks raised. Weight Q, under 
these conditions, drops valve R, keeping the lifting cylinders 
D in constant communication with the steam pressure. Now 
if handle L be worked back and forth from the left hand to 
the central position, steam is alternately admitted and ex- 
hausted from the intensifier cylinder, whose piston travels up 
and down, alternately forcing the ram down and allowing the 
steam pressure at D to bring it back. Under these circum- 
stances, the water under pressure in reservoir F is not used at 
all, since handle LZ is not moved to the right far enough to 
-operate relay valve M. This rapid action brings the press into 
the same class with the steam hammer for operations of the 
kind referred to. 

For smaller work, that requiring a pressure of from 150 to 
200 tons, the single column type of machine, illustrated in 
Fig. 3, is used. In this the whole mechanism is self-contained 
as shown, the intensifier being mounted at the rear of the 
frame, which is hollow and serves as a reservoir for the water 
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| Fig. 3. Smaller Size Hydraulic Action Forging Press, 


supply under pressure. The method of operation and the 
principle of the mechanism are, however, identical with that of 
the larger presses. The 150 and 200-ton machines will work 
‘6 and 8-inch diameter ingots successfully. For the larger sizes, 
with the ordinary steam pressure of 150 pounds per square 
inch and water pressure of 21% tons per square inch, the size 
of ingots which can be worked varies from 10 inches for the 
800-ton size and 36 inches for the 1,500-ton size, to 72 inches 
for the 4,000-ton size. The smallest of these machines, work- 
ing on short stroke, will make 80 strokes per minute with the 
\reseryoir F cut out and steam pressure on the raising cylinders 
a described, and with a machine as large as 1,200 tons, as 
Many as 60 effective strokes per minute may be obtained. 
‘This great rapidity of action brings the hydraulic press well 
Within the field of the small and medium size steam hammer. 
Such presses are somewhat more expensive than hammers of 
€quivalent power, but the additional cost of the foundations 
for the latter approximately counterbalances this condition, so 
that the first cost is really about equal. Only about half the 
steam is required for the press, and it is much less liable to 
‘waste through wear and neglect. It has also the great ad- 
Vantage that the breakage of working parts is very small, and 
the tools can be made lighter and cheaper, and last longer. 
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NOTES ON ROLLING MILL DESIGN. 


B. H. REDDY. 


In the May, 1906, issue of Macu1Nrery appeared an article on 
“The Design of Billet and Bar Passes,” in which was described 
a method by which such passes could be readily designed. In 
this article it is the intention of the writer to call attention to 
some of the conditions which must be taken into account 
when the design of bar rolls, passes, guides, etc., is undertaken, 
especially those for continuous mills. In rolling in mills 
where the piece is passing through from two to ten or more 
stands of rolls at one and the same time, difficulties are en- 
countered that are not present where the piece is in only 
one stand at a time. In the latter case the piece is free to 
elongate, and the rolls can be driven at varying speeds with- 
out reference to any of the succeeding passes, while, in the 
first case, the diameters and speeds of the rolls and the re- 
ductions must be correctly proportioned and adjusted to each 
other. 


PASSES ON FINISHING MILL 
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Fig. 1. Layout of Passes for Rolling Round Stock. 


As the increase in length of a billet is directly in propor- 
tion to its decrease in area, this elongation must be taken care 
of in various ways. If the piece passes from one stand of 
rolls into a second stand whose peripheral speed is too great, 
there must be a slip of the bar between the rolls, or there is 
a likelihood of its parting if the section be small. Whereas, 
if the peripheral speed of the second stand be too slow in com- 
parison with the speed of the first, it will cause a bow or 
loop of ever-increasing length, between the stands. This 
would cause trouble and could not be allowed. The different 
stands of rolls on continuous mills, especially on the rough- 
ing stands, where the speeds are the slowest, and the reduc- 
tions the greatest, and consequently the heaviest strains are 
present, are usually driven by means of gearing from a main 
driving shaft, while on the finishing stands, where the speeds 
are considerably higher, the section rolled being small, and 
the strains comparatively light, belts are frequently used. 
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After ascertaining the sections to be rolled down and the di- 
mensions of the finished product, the number of passes may 
be fixed and the same roughly designed. These will then be 
the basis upon which the proportions of the driving gearing 
can be designed. 

If the exact speeds required cannot be readily obtained by 
means of the gearing alone, the small discrepancies can be 
overcome by increasing or diminishing the diameters of the 
rolls, by altering the reductions or proportions of the passes, 
or by a combination of both methods. It is apparent that in a 
mill where the piece is passing through a number of passes at 
one time, care must be taken in the proportioning of the dif- 
ferent parts, so that each pass, diameter of roll, reduction 
in gearing, etc., will bear the proper relation to the whole. 
In order that the remaining portion of this article may be 
more readily understood, a set of bar passes, designed to roll 


Fig. 2. Formation of “Fins’’ on Rolled Bar. 


down a 1% x 1%,-inch billet into a No. 5 wire rod in 14 passes, 
will be used as an illustration and is shown in Fig. 1. This 
set of passes was designed for, and is in use on, a continu- 
ous rod mill, and may be taken as a typical example of this 
kind of passes. Referring to the cut, it will be noticed that 
after the first pass, squares and flat ovals alternate, and the 
reason why this is necessary will be explained later. In ordi- 
nary box passes for the rolling of flats, etc., where the thick- 
ness is small in comparison with the width, there is very little 
tendency for the bar to spread sideways. By a ‘box pass,” 
is meant a pass where the coNar of one roll works in a cor- 
responding groove in the opposite roll, thereby inclosing the 
pass on all sides. In the style of passes used in the illustra- 
tions, care must be taken to design the passes so there will 
be no tendency for the rolls to choke or to form “fins” on the 
bar as shown in Fig. 2.. These ‘‘fins” are frequently the cause 
of considerable trouble and annoyance, and not infrequently 
cause the rejection of the finished product. Where a “fin” is 


TABLE FOR THE LAYOUT OF THE PASSES IN FIG. 1. 


Number Number Center to Cen- Diameter 
of Pass. of Grooves. ter of Grooves. of Rolls. 
ak 4 Sener: 1 brine 

2 4 5.1, sabi 1a SoumM: 

3 4 By 2 shay 11-95.in; 

4 4 Be all, 10.10 in. 

5 8 1% in. 9.80 in. 

6 8 1% in. 10.00 in. 

ff 8 1% in. 10.00 in. 

8 8 1% in. 10.10 in. 

a 8 1% in. 10.10 in. 

10 16 .8 in. LOsS oun. 
11 16 .8 in. 10.25 in. 
12 82 4 in. 10.45 in. 
13 ae 4 in. 10.70 in. 
14 32 4 in. 10.55 in. 


formed it is rolled back into the bar at the next pass. If this 
takes place on a continuous mill, unless the fin is too pro- 
nounced, it is not likely to cause much trouble, as the distance 
between the stands is comparatively short, and the bar so well 
covered by the guides that it has no chance to cool. It is 
therefore rolled back into the bar without detriment to the 
finished product. However, on a mill where the bar is rolled 
backwards and forwards, the last end of the bar out of the 
rolls being the first into the succeeding pass, the fin has an 
opportunity to cool sufficiently to prevent welding into the bar 
properly, and consequently produces a’ fine crack in the fin- 
ished bar and causes its rejection. The bar in traversing the 
short distance between the stands on continuous mills, passes 
through a guide. This guide is usually of cast iron, flared 
or chamfered at the entering end, so as to more surely catch 
the outcoming bar. The opposite, or ‘‘delivery” end, closely ap- 
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proximates the shape and dimensions of the bar, and is set as 
closely as necessary to the rolls and directly in line with the 
next pass. As before stated, the distance between stands be- 
ing short, the bar is forced into each succeeding pass, should 
it for any reason not “bite” at once. This is especially true 
in the case of the heavier sections. Again, it would not be 
practicable to produce bars’ by rolling down only one way; 
i. e., the bar must be turned frequently through an angle of 
90 degrees. In the set of passes accompanying this article, this 
is required between the ist and 2nd, 3rd and 4th, 5th and 
6th, etc., passes. In mills where the bar is entered into the 
next pass by hand, no particular attention need be paid to the 
shape of the section, but in mills where this is to be done 
mechanically, this must be taken into account. Generally 
speaking, this is accomplished without the necessity of moy-— 
ing parts, by means of what is known as “quarter turn” or 
“twist” guides. These are used whenever the bar must be 
turned before entering the next pass, and differ from the ones 
previously described, in that they are given a twist, so the 
bar on being forced through will be delivered in a vertical 
position, as shown by the dotted lines on pass No. 4. By look- 
ing at the passes illustrated, it will be clearly seen that a 
flat or flat-oval section will be more easily turned by the 
guides than a rectangular one as the guides can get a better 
hold upon it. In order to facilitate the removal of “cobbles,” 
as bars are called that have become twisted or entangled in 
the rolls, guides, etc., these parts are made so as to permit of 
ready removal. The guides-are made in halves, held together 
and in place by means of key-bolts. The roll-housings are also 
designed with the same object in view, so that in case of a 
“mess,” the guides can almost instantly be taken out and the 
rolls raised or taken out without much loss of time. The 
points mentioned are of prime importance and must not be 
overlooked by the designer, as a bar of hot steel, driven at a 
high rate of speed by heavy machinery, can twist itself into 
a greater variety of shapes and knots, and incidentally, cause 
more damage and loss of time and tonnage, than an inexpe 
rienced person would ever imagine, and the successful de- 
signer must have a practical knowledge of the conditions at 
tendant upon the operation and repair of such machinery. 


* * # 


An American corporation owning a meerschaum mine in 
New Mexico paints its possibilities in glowing colors in lately 
published literature, and intimates its willingness to unload 
50,000 shares of the $6,000,000 capitalization on the dear pub- 
lic. Aside from this, and constituting the chief interest of the 
prospectus, to us, is some information regarding meerschaum, 
The present principal source of meerschaum is Turkey-in- 
Asia. The Turkish government has a monopoly of the out 
put, and the price, ranging from $40,000 to $80,000 per ton, 
is steadily increasing on account of limitation of the output. 
In the dry state, meerschaum will float on water, but soon 
becomes water-logged. When wet it is heavy and may be 
cut like butter, but when dry it is the hardest substance in its 
mineralogical class, offering high resistance to cutting or 
crushing. It is the best known non-conductor of heat and 
electricity, and will absorb more nitroglycerine than any 
other known material. Not long ago it was used only for 
ornamental work, principally for pipes, but now it is being 
used for insulation in high-tension electrical apparatus. The 
high absorptive quality of meerschaum for nitroglycerine 
makes a new explosive possible which does not give off fumes 
or smoke, the meerschaum vehicle being far superior in this 
respect to the present absorbents used in making dynamite. 
Meerschaum is a valuable material for molds and can be 
regarded as absolutely permanent, even when subjected to the 
greatest heat. This, perhaps, is a valuable hint for the con- 
struction of molds for alloy castings that shall be absolutely 
true to pattern. 

* * * 

The Bulgarian authorities have a unique way of settling 
strikes. Recently the employes of the railways were on strike, 
and the authorities summoned all the strikers to join the 
colors, as they all belong to the army reserve. They were 
then drafted into the engineer corps, and detailed for duty 
on the various roads.—Canadian Engineer. 
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ITEMS OF MECHANICAL INTEREST. 


NOVEL MANTLE FOR GAS BURNERS. 

Industritidningen Norden describes a unique mantle, lately 
patented in Germany, in which the mantle itself consists of 
nothing else than an egg shell, this being, according to the 
patent specifications, particularly well 
suited for acetylene gas burners. The 
egg shell is converted into a glowing 
state by means of the combustion of 
the gas inside, and is said to spread a 
pleasing and agreeable light. The egg 
Cc shell does not need any preparation 
whatsoever excepting the perforation 
of fairly large holes at both ends, as 
shown in the cut. Thus, one can one- 
A self manufacture this mantle without 
any great experience or expense, and 
there may be a question as to the ef- 
fectiveness of the patent. Referring 
to the figure, A is the connection to 
the gas pipe, B is the burner itself 
with small openings on the sides, Cis a flange provided for 
holding the egg shell, and D the entrance for air. 
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Beg Shell used as Mantle 
for Gas Burner. 


SIMPLE COMPASS FOR STUDENTS. 

In a book recently received from Longmans, Green & Co., 
New York, was found a circular describing a newly devised 
pencil compass of very simple construction. It is shown in 
Fig. 1 in the “two-link” form and in Fig, 2 with the 
“three-link” arrangement. The first will draw circles up 
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Figs. 1 and 2. Simple Compass. 


to 5144 inches in diameter, the second has a capacity of 8% 
inches in diameter. The construction is so obvious as to 
‘scarcely need description. In this compass the pencil and 
the central stem are always perpendicular to the paper, so 
that any number of circles may be drawn from the same center 
without enlarging it to an unsightly degree. There are no 
‘screws to get out of order or get lost; an ordinary standard- 
sized drawing pencil may be used. The device is easily 
handled and the design is such as to lend itself to the con- 
‘struction of a strong, durable, and accurate instrument at a 
very moderate price. 


— 


NOVEL WIRE CUTTER—AN EXAMPLE OF NEAT DESIGN. 


In a certain bookbinding machine it is required to chop off, 
very rapidly, short lengths of steel music wire. The first 
thing that would naturally suggest itself for this purpose 
would be a pair of shear blades, of which the movable one 
should be held by a sliding member traveling in guides. 
“Other arrangements more or less costly would also be thought 
of, analogous, for instance, to the wire cutting device de- 
scribed in “J. T.’s” letter in the February issue. The form 
of cutting apparatus actually used is quite different from 
‘either of these, however, and a little thought will show that 
it is well adapted for the purpose it has to serve. 

In the cut, B is the frame of the machine and A is the lower 
end of a vertically reciprocating slide which does the cutting. 
In B is a counterbored hole and in this counterbore is seated 
@ cutter OC of peculiar form, as shown detailed at the right. 
‘This cutter is made of a punching in two operations, being 


blanked and pierced in the first and bent in a partial helix - 
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in the second. It is then hardened and tempered, a great 
number of them being treated at the same time. In normal 
position the eye, as it may be called, appears above the tail 
of the contrivance as it lies coiled around snake fashion. 
When the ram comes down, however, this eye passes behind 
the tail, and the wire which is threaded through it is thus 
severed. The projecting head of the cutter is engaged by the 
slot in ram A. 

It will be seen that this cutter is exceedingly cheap to 
make; this is important, for, whether cheap or expensive, its 


DEVELOPMENT OF CUTTER 
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Device for Cutting off Music Wire. 


life is a short one owing to the hardness of the material which 
it cuts. It can at once be replaced by simply lifting the slide 
A, reaching the finger into the counterbore to remove the old 
cutter, and replacing it with a new one. The wire is then 
started through the hole of the cutter, and the machine is 
again ready for operation. 


REMARKABLE DEVICE FOR RELIEVING ENGINE 
CYLINDERS OF WATER. 

One of the curiosities of a recent exhibit of safety appli- 
ances was a drawing illustrating what purported to be a 
relieving device for obviating the danger of breakage result- 
ing from the presence of condensed water in the cylinders 
of steam engines. The accompanying cut is reproduced from 
a rough sketch which may not be exactly true in its propor- 
tions, but will serve to show the design of the appliance. 
What follows in quotation marks is a reproduction of the 
inventors specification written on the drawing. 
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Remarkable Device for Relieving Engine Cylinders of Water. 


“The Slide Valve.—This slide valve prevents the cylinder 
heads from being knocked out when water gathers. When 
the valve is on its central position as shown, the pressure 
will be equal on both sides of the piston, thus giving the 
piston full play and thereby making a safe engine. The com- 
pression is adjusted by steam pressure.” All of which is 
indeed illuminating. One’s admiration grows as one studies 
the drawing. It would be interesting to know just what train 
of thought in the inventor’s mind resulted in the production 
of this remarkable invention. 

* * % 


According to the Cologne Gazette, the widening of the Baltic 
ship canal will be shortly settled upon. The increase in width 
is intended to be very considerable, and will provide for the 
largest vessels afloat. The cost is estimated at $50,000,000, and 
as the work will involve new locks and drawbridges, it will 
practically mean a complete rebuilding of the canal. It is 
estimated that it will require seven years to carry out the 
enterprise. The progress of shipbuilding is amply expressed 
in the necessity of this increase of the size of the canal, which 
was opened only a few years ago, and then was built to pro- 
vide for the largest vessels afloat at that time, and, in fact, 
had ample facilities for handling even larger ships. 
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The offices of RAt™way Macuinery have been removed to 
the New York Life Annex, 49-55 Lafayette Street, four blocks 
north of City Hall Park and one block east of Broadway. 
The new offices occupy the entire eighth floor, of which a ten- 
year lease has been taken, and cover about 6,500 square feet. 

* * * 


ELECTRIC TRACTION ON RAILWAYS. 

While there is no doubt that ultimately electric traction on 
steam railroads will prove to be as economical and safe as it 
is convenient and pleasing to the patrons of the railways, it 
is impossible even for the most ardent advocate of electrifica- 
tion to extract much comfort out of the statements made by 
the chairmen of the English railroad companies who have 
undertaken to electrify part of their roads. The Railway 
Engineer states that in one case the shareholders of a British 
railway were notified by the chairman that electric working 
is more expensive than steam working, and that at the 
present time most of the companies having electrified their 
lines are very much disappointed, in that the results have 
turned out to be considerably different from the estimates 
given to them by electrical engineers who were supposed to 
know a great deal about the matter. On the other hand, it 
was admitted that the cost of working electric traction is con- 
stantly being reduced, and that, while the cost is still far 
higher than the cost of steam traction, when we remember 
that electric traction on railroads is only in its experimental 
stage, there are still great possibilities. There is, however, a 
consideration in regard to the permanent way which cannot 
be too strongly emphasized. The electric rolling stock cuts 
the rails to a much greater extent than any stock that has 
been used in connection with steam power, and engineers are 
rather confused at arriving at any definite cause for it. It 
has been tried to overcome the difficulty by laying down hard 
steel rails, but the better way, by far, would be to, if possible, 
get rid of the cause, rather than to try to meet it by putting 
down a different kind of rail than has hitherto been necessary. 
We do not doubt that electric traction on steam railroads 
will prove a success in time, but the present results on Eng- 
lish roads, where, for instance, in one case the half-yearly 
dividends on a certain section of the Metropolitan road were 
cut from 3 to 1 per cent, indicate that there is, as yet, a great 
deal of improvement to be desired. 


* * * 


STEEL CROSS TIES. 

The recent derailment of one of the Pennsylvania Railroad’s 
flyers at Mineral Point, Pa., on a portion of the track being 
laid with steel ties, has caused a great deal of comment in the 
engineering press. While the investigation of the accident 
seems to fully demonstrate that the steel ties had nothing to 
do with causing the derailment, the action of the management 
in removing the steel ties and replacing them with wooden 
ties would naturally give the impression that the railroad 
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officials themselves were not perfectly satisfied with the steel 
ties. It is, however, quite as likely that these ties were re- 
moved for some other reason than that of less safety. As is 
well known, German railroads in matter of safety are consid- 
ered to have reached a standard far above that of the United 
States, and in that country not less than 11,500 miles of track 
are provided with metal cross ties, this being more than one- 
fourth of the total tracks in Germany. As long as seventeen 
years ago 10,000 miles were laid with iron or steel founda- 
tion. The steel tie has thus had ample time for trial, and 
there is no reason whatever to think that under proper con- 
ditions the steel tie would not be fully as safe to use as would — 
a wooden tie. There has been, so far, three objections raised 
to most of the existing designs of steel ties; first, that the 
method of fastening the rail to the ties is crude; second, that 
the steel ties have proven either too weak or too stiff, that is, 
that they have either failed themselves or caused broken 
rails; and third, the metal ties introduced the problem of in- 
sulation where automatic block signals are installed. On the 
other hand it is clear that these objections are not so great 
but that they can be overcome, and the steel tie will neces- 
sarily have to be considered in this country, and must re- 
ceive here the same attention as it has received abroad, for 
many reasons. One of the most important of these is that the 
electrification of railroads, necessitating a third rail and its 
supports, the abolishing of grade crossings, calling for an 
abundance of viaduct work,. and automatic train signalling, 
all call for stronger supports than can be provided by wooden 
ties. At the same time the growing scarcity of wood makes it 
an expensive tie material. It is unfortunate if the accident 
on the Pennsylvania Railroad has created the general impres- 
sion that steel ties make railway tracks less safe for high- 
speed traffic. In view of the fact that the steel tie has been 
struggling hard for recognition in this country, after the sat- 
isfactory experience with it in Hurope already mentioned, 
and in view of the great importance of developing useful sub- 
stitutes for the conventional wooden tie, this erroneous im- 
pression threatens to work injury to a promising development 
in railroad practice. It may also be worth mentioning that 
the only objection raised by the officials of the Pennsylvania 
Railroad to the steel tie was that less injury to the track 
would have resulted if wooden ties had been used. The func- 
tion of the track, however, is to carry trains safely on the © 
rails and not to possess maximum resistance against injuries 
in case of railroad accidents. If track composed of rails bolted 
to steel ties is superior to track spiked to wooden ties, it is 
questionable whether the possible liability of greater injury 
to the track in case of derailments is a good argument against 
its use. At any rate it does not seem as if the matter of steel 
ties had been sufficiently tried out in this country to permit 
of any reflection being thrown upon this class of ties in so far 
as concerns the matter of safety of railroad travel. 


* * OK 


An interesting improvement in steam whistles, of some im- 
portance to large manufacturing concerns, is an automatic 
valve which makes the operation of the largest whistles as 
easy as that of the smallest ones. It is well known that with 
the ordinary unbalanced whistle valve construction it requires 
a strong pull on the large sizes to unseat the valve. In time 
of danger when an inexperienced man, perhaps, attempts to 
blow the whistle to call out the fire department he may be so 
“rattled” as to be unable to sound the alarm.. The automatic 
valve mechanism referred to is designed to prevent such 0c- 
currence and to make the operation easy for any one. It 
consists, essentially, of a small unbalanced disk valve of the 
usual style connected to the whistle lever, and of a larger disk 
valve connected to a piston. The small unbalanced valve con- 
nects with the cylinder in which the piston works. When 
the small valve is opened to blow the whistle, steam is admit- 
ted behind the piston and the pressure lifts the large valve, 
thus permitting a large volume of steam to escape into the 
whistle. When the small valve is released it closes, shutting 
off steam from the cylinder of the piston-operated valve, and 
a small constantly open port in the cylinder immediately lets 
the accumulated steam pressure release, whereupon a coiled 
spring and the steam pressure closes the large valve. 
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ONE AIM OF THE AMERICAN INSTITUTE OF 
SOCIAL SERVICH. 


The American Institute of Social Service gave a dinner at 
the Aldine Club, New York, April 1, to about twenty repre- 
sentatives of the press and various professions. Stereopticon 
views of safety appliances used in Europe for the protection 
of industrial workers were thrown on the screen. Dr. W. H. 
Tolman, accompanying the views with a running description, 
told about the various permanent museums of security that 
have been established in Rotterdam, Munich, Berlin, Paris and 
other European cities. The institute is making a systematized 
effort to establish a similar museum of security in New York, 
and it already has a considerable number of models, photo- 
graphs and other material as the nucleus of such an exposi- 
tion. These were shown at the recent temporary exposition 
held in New York at the American Museum of Natural His- 
tory in February. 

Dr. Josiah Strong spoke at considerable length on the need 
of greater protection to life and men in this country and gave 
some appalling figures. He stated that as nearly as can be 
ascertained from our imperfect vital statistics and other 
sources, 525,000 men, women and children are killed and 
injured in the United States every year. In the words of 
President Roosevelt this number of casualties is equal to that 
sustained in a great continuous war. That is, we are con- 
tinually killing and maiming as many people in peaceful pur- 
suits as died by shot and shell in the four years of our Civil 
War, and to that number can be added the number of killed 
and wounded in both the Russo-Japanese war and our late 
Spanish-American war. Dr. Strong said that our manufac- 
turers are not, in the main, hard-hearted and insensible to 
this terrible condition, but they largely lack the means of pre- 
vention. If improved devices and ways are pointed out to 
them by which the number of accidents can be reduced, they 
are, in general, only too glad to adopt them. In this connec- 
tion he spoke also of the need of educating young factory in- 
spectors to have an intelligent knowledge of improved safety 
devices and machine construction which would help to avoid 
many distressing accidents that are continually occurring. It 
is of little avail for a factory inspector to go to a manufacturer 
and tell him that certain of his machines are dangerous, un- 
less he can point out how the defect may be remedied. If an 
inspector is able not only to point out dangers, but to suggest 
correctives, his position is greatly strengthened. 

It is the aim of the American Institute of Social Service to 
bring about improved conditions in all branches of industrial 
activity, including mines, factories, railways, mills, etc., and 
while the movement is humanitarian, the appeals for im- 
proved conditions are made on a strictly business basis. No 
manufacturer needs to be told that accidents are very costly 
affairs. Not only may a valuable man be killed or crippled 
for life, but the effect on the other employes is always bad. 
Besides all this there may be suits for heavy damages, and 
the tendency to award heavy damages for industrial acci- 
dents is growing. From a political view it is important that 
the number of accidents be minimized. A crippled man is a 
pitiable object to others as well as himself. Brooding over his 
Own maimed condition is very likely to make him hate capital 
and all employers of labor, and hecome an easy prey for 
anarchistic agitators. He is mucb more likely to become a 
danger to the community through the teachings of demagogues 
than a man able to earn a good living. A sentiment expressed 
which evoked general commendation was that we do not need 
more laws for the prctection of labor so much as a lively ap- 
preciation that accidents are largely unnecessary and evi- 
dences of very poor business policy. 


* *e 


HOW TO GET ON WITH A SYSTEM. 


One of the problems which a draftsman has to worry about, 
if he works for a big concern, is that of how to get on with 
the “system.” Systems have come to stay. As businesses 
increase in size and unwieldiness, they cannot be managed by 
the rules and forms that governed them in the days of their 
infancy. Hence, we have blanks and forms and regulations 
and reports and orders, ad infinitum. The ideal way to at- 
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tend to all these various matters is to have that part of the 
work dealing with the keeping of records, making of orders, 
etc., done by clerks, rather than by machinists; draftsmen, 
and others who are supposed to be engaged in more or less 
“productive” labor. In well-managed establishments there 
have been found ways to relieve the machinist of most of this 
worry and drudgery, but, so far, the draftsman has only seen 
his troubles increase from year to year. Conditions are such, 
as everyone familiar with the workings of a big corporation 
knows, that there is a constant procession of men flowing 
through the drafting poms, Hach day brings its new arriv- 
als with “shining morning faces” eager for the fray, each 
having high hopes for the pecuniary rewards and increased 
experience which he is to gain from his new position; but 
each eve sees the silent and unobtrusive departure of as many 
battered wrecks who have found that, though competent 
draftsmen and designers, their nerves were unstrung and their 
equanimity wrecked by the strain of the pursuit of cross refer- 
ences, and the mad hunt for clerical errors, which the “sys- 
tem” imposes upon the draftsmen of to-day. 

Seeing that the “system” has come to stay, he who has to 
do with it must make up his mind that he will learn to 
get on with it comfortably. In every establishment there are 
a few men who are efficient and ingenious designers and at 
the same time trustworthy and dependable followers of the 
system. What is the secret of this happy condition? We 
believe it may be expressed in this simple rule: Whenever 
you do this, do also that. In other words, couple each action, 
in making a drawing or a change on a drawing, with its 
appropriate action in relation to the system. Any draftsman 
knows that it is very unwise to neglect to pick up instantly 
a tool he has just dropped. He may want to wait until his 
pen is empty of ink, but before that time he is almost certain 
to have stepped on his spring compass, as it may be, perhaps, 
and to have ruined it beyond repair. He must associate the 
sound of the dropping instrument with the action of picking 
it up again. In like fashion the draftsman must analyze 
the system which he is using, and give to each action of 
his its appropriate clerical counterpart, and associate them 
in his mind indissolubly. If things are so ordered in 
the establishment with which he is connected, when he is 
changing the material of a casting from brass to phosphor 
bronze, for instance, he must immediately make the corre- 
sponding change on the stock list, or at least make and pass 
through the regular channels a note requiring that this change 
be made. When he has completed the drawing of a new part 
made from a casting, if his system requires it, he must at 
once make out the corresponding pattern order for having 
the pattern made. So it goes to the end. A moment’s delay, 
a little folding of the hands to slumber, and the whole thing 
has escaped him; he is trusting to his memory; some things 
are forgotten, and some only half remembered. The longer 
this condition lasts, the more do his troubles pile upon him, 
until, finally, he finds that his job has run away and left him, 
and he has become the before-described battered wreck, who, 
with his bag of tools and reference books under his arm, 
slinks out of the door as twilight falls, never to return. Some 
time some wise man will find a way to let the skilled designer 
do his work with a mind care free from clerical details. 
Until then, eternal vigilance is the price of safety. 


* * * 


There are some shop proprietors who think that a foreman 
should be rushing about the shop continually, and who would 
at once conclude that he was not earning his money if they 
saw him quietly sitting at his desk planning out work for 
the next day or the next week, or even for the next month, as 
he ought to be able to do where the conditions are as they 
should be. This planning ahead is one fundamental feature 
of the Taylor system of works management, only it goes still 
further and relieves the foreman of the necessity of doing 
the planning, delegating that function to a planning depart- 
ment. Even the foreman, as he is generally known, becomes 
a nonentity, inasmuch as his position practically disappears, 
and is taken up by functional foremen who exercise only one 
of the many duties now assigned to the ordinary foreman, 
but that is another story. 
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CURRENT EVENTS, TECHNICAL AND MECHANICAL—LEADING ARTICLES OF THE MONTH. 


According to London Answers, Great Britain prides itself of 
the most expensive piece of railway ever constructed. On the 
London Underground, between Trinity Square and King Wil- 
liam’s statue, the construction cost is $5,000 a yard, which cor- 
responds to $8,800,000 a mile. 

The largest steam) turbine (as yet undertaken, according to 
Industritidningen Norden, is at, the, present time being built 
by Brown, Boveri & Co., Mannheim, Germany. This turbine 
is to develop 24,000 horsepower and is built for the Krupp 
Iron Works in Rheinhausen, where a steam turbine of 13,500 
horsepower already is in operation. 


On March 22, the House of Commons of Great Britain, by 
150 to 118 votes, rejected the bill proposing to introduce the 
metric system into Great Britain. The president of the Board 
of Trade said in behalf of the government that the adoption 
of the metric system would prove a costly experiment to the 
country, and that Great Britain would lose the advantage 
which she possesses in certain foreign markets over her me- 
tric system competitors. 


Lloyd@’s Register states that the world’s merchant marine 
was, during last year, increased with about 2,158,000 tons. 
The increase in Great Britain alone was 764,000 tons, or about 
35.5 per cent. If one considers only steamships with more 
than 3,000 tons displacement, of which in all 389 were built 
with a total of 1,788,055 tons, counting in those for the Great 
Lakes, not less than 81.5 per cent were built in Great Britain. 


The most remarkable endurance contest for automobiles as 
yet undertaken, will undoubtedly be that between Pekin and 
Paris, concerning which the-Horseless Age gives some informa- 
tion. No less than 18 cars have been reported to enter the 
contest. These vehicles have been shipped by railroad from 
Paris to Pekin, from which latter point the cars are to start. 
The route followed will be that along the Trans-Siberian Rail- 
road, and the participants, who left Paris about April 15, are 
establishing supply stations along this road on their outward 
trip. 


It is said that Secretary Taft is intending to appoint a com- 
mittee consisting of architects, landscape gardeners and artists 
for the purpose of gathering material at Niagara Falls for a 
report looking toward harmonizing the commercial buildings, 
particularly the power plants located there, with the natural 
scenery. Such a step, if practicable, is undoubtedly one of im- 
portance, because too little has so far been done in regard to 
the preservation of the natural beauty of the falls, and too 
much has been given up to commercial consideration. 


In comparing the rates of progress in the boring of large 
railway tunnels, says the Mechanical World, one finds that the 
Simplon tunnel, 12% miles long, was constructed at an average 
of about 28 feet per day. The Arlberg tunnel, 63% miles long, 
progressed at the rate of 27.8 feet per day. The St. Gotthard 
tunnel, 94 miles long, was bored at an average of 14.6 feet per 
day. The 8-mile long. Mont Cenis tunnel was built at 8 feet per 
day, and finally, the Hoosac tunnel, 5 miles long, progressed at 
the rate of 5% feet per day. 


Wireless messages sent from Washington, D. C.. were lately 
received at Point Loma, Cal., a distance of about 2,400 miles 
clear across the continent. The messages were intended for 
Pensacola, Fla., but were distinctly intercepted by the operator 
at the California station. This is, as far as we know, the first 
instance in which a wireless message has been transferred 
across the whole continent, and probably the first instance of 
wireless messages anywhere having been interpreted after 
having traversed so long a distance of land. 


An interesting experiment in the adoption of automobiles 
for traction purposes is at present being made in the Congo 


Free State. There is too little traffic to warrant the build- 
ing of railroads, but fairly good roads have been built, and 
motor wagons make daily trips at a speed of about six miles 
per hour. When considering the slow speed, says the Horse- 
less Age, it must be remembered that the road is not the 
paved street of civilization. If this experiment proves success- 
ful, it is intended to cut main roads for these motor wagons 


over the whole region. 


The new terminal station at Hamburg, Germany, is one of 
the largest railway terminals in the world. The cost of the 
station and the work connected with preparing terminal facili- 
ties has amounted to more than $21,000,000. The main train 
shed has a span of 240 feet, a length of 580 feet, and a height 
of 118 feet, and is one of the largest glass-covered spaces in 
the world, covered as it is by 125,000 square feet of glass. Of 
special interest is the installation for facilitating the hand- 
ling of baggage, which is transported to and from the plat- 
forms by means of wide, electrically driven, endless link belts. 


The Times Engineering Supplement devotes a short note to 
the case of the steamship Goldmouth, a vessel which burns 
liquid fuel and which recently arrived in London after a pas- 
sage from Borneo, a distance of over 12,000 miles without a 
stop. This is the third long distance non-stop run made by 
this vessel while burning liquid fuel, the first being from 
Singapore to Rotterdam in May and June, 1906, and the sec- 
ond from Singapore to Thameshaven in the fall of 1906. There — 
is probably no other recorded instance of a single vessel hay- 
ing made three non-stop runs of such a distance with any kind 
of fuel. 


A large project is under way for building a dam in the 
Connecticut River from Coopers Point, Hinsdale, N. H., to the 
Vermont shore in Vernon, a few miles below Brattleboro. The 
dam will be built of reinforced concrete on a solid rock foun- 
dation and will have an 800-foot spill-way. It will form a 
lake about eight miles long and a mile wide in places. The 
dam will develop a fall of 26 feet and it is expected that 12,000 
horsepower will be made available for ten hours per day. 
The cost of the dam will exceed $1,000,000. It is proposed to 
sell power for local use at $25 to $30 per horsepower per 
annum. 


It is claimed that the Pennsylvania R. R. has increased the 
efficiency of its freight cars in two years from 16.52 miles per 
day to 27.19 miles per day average movement. If this in- 
crease, which surely is badly needed when the traffic is as 
congested as it is at present, is due to the policy of the Penn- 
sylvania R. R. to put practical railroad men at the head of 
its executive departments, it is an ample demonstration of 
what the railroads in this country will be able to achieve 
when the practical railroad man comes to his own, and stock 
jobbing railroad presidents are eliminated from our trans- 
portation system. 


The Monitor first demonstrated the value of the turret in 
fighting machinery, and the promoters of the peaceful art of 
machine design were not slow to see its advantage, for the 
turret in machine construction has been fully recognized. 
Every year brings forth new machines making use in one way 
or another of the idea of a revolving turret, and Germany is 
the country where this idea has been made to serve a prac- 
tical purpose for theatrical performances. The stage in 4 
new theater in Berlin is placed on a revolving turret so that 
in a play of several acts, the decorations for each act may be 
of a more permanent character and, as the play is ‘advancing, 
at the end of one act the turret will revolve and place the 
decorations for the next act in front of the audience, exactly 
in the same way as the turret turns around in a turret lathe, 
presenting a new tool to the piece held in the spindle. 


May, 1907. 


A note in Railroad Men says that the Pennsylvania R. R. is 
considering a plan to substitute electricity for steam on its 
suburban lines, and whether the plan will be adopted or not 
will depend upon the report of a commission sent by the rail- 
road to Europe to investigate electrification on railways there. 
This commission has recently returned, and it is understood 
that considerable information has been collected in favor of 
using electric power within city limits and on short suburban 
runs. It is understood that the report of the commission 
will recommend the motor in place of steam in spite of the 
considerable cost which the change from steam power to elec- 
tric power for suburban service would involve. The resultant 
economies, it is declared, would warrant the step. 


The electric cable manufacturing firm, Pirelli & Co., of 
Milan, Italy, whose experiments with high tension conductors 
we mentioned in our foreign notes in the January issue, are 
at the present time manufacturing cables which are used for 
100,000 volt circuits. These cables are constructed in the fol- 
lowing manner. The core of the cable is covered with a lead 
sheathing, then comes a layer of rubber about 0.100 inch thick, 
and two other layers of rubber about 0.100 and 0.180 inch thick, 
respectively. ‘The last layer of rubber is covered with a layer 
of impregnated paper 0.200 inch thick. Lastly comes a layer 
of hemp and a lead sheathing which completes the electrical 
and mechanical covering. The thickness of all the insulated 
layers is about 0.600 inch thick and the outer diameter of the 
cable is nearly 2% inches.—Electrical Review. 


According to Industritidningen Norden experiments have 
been undertaken on the Prussian state railways in order to 
ascertain to what extent there is an actual saving in the 
use of superheated steam. There have been doubts expressed 
as to whether the use of superheated steam actually saves 
coal at all, because while the amount of steam is decreased, 
the amount of coal necessary for generating and superheating 
each pound of steam is increased. These experiments, how- 
ever, show that there is a very decided saving in coal by the 
use of superheated steam. The following table gives the 
average result of the experiments: - 


Superneat, Saving in Coal, Saving in Steam, 
Degrees F. Per Cent. Per Cent. 
68 5 8 
¥ 104 9 12.5 
140 12 16 
176 14.5 20.5 
212 aly 24 
3802 ' 24 34 


The Times Engineering Supplement calls attention to the 
reluctance of large factory owners to rely upon single steam 
turbines as prime movers for their power equipment. While 
the advantages of the steam turbine are universally recognized, 
temporary breakdowns are, it is stated, still unpleasantly fre- 
quent. Leading turbine manufacturers therefore prefer to put 
down at least two tubines, each of half the capacity, instead 
of one of the full capacity necessary for driving the factory 
equipment. There will then be a better chance of having some 
power still available in case of breakdowns. One prominent 
British firm proposes that where two turbines are installed in- 
‘stead of one, each of them should be designed so that it 
would be able to operate at 100 per cent overload for at least 
a full working day of ten hours, so that necessary repairs can 
be effected on the other machine. There may be doubts as to 
whether this would be commercially expedient, and the pro- 
posed precaution is quite likely to increase the doubts in the 
minds of nervous buyers of power plants. The breakdown of 
Machinery is a risk that must be expected by the owner of a 
_ small private installation, whether rotary or reciprocating en- 
-gines are employed, but it is natural that the buyer will select 
that kind of engine which has been found by long usage to be 
the most reliable. For large power stations, however, where 
there is a great number of generating sets, there seems to be 
little doubt but what the steam turbine is far superior to any 
other steam power generator. 
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IMPROVEMENT IN LOCOMOTIVE BOILERS. 

A French inventor, Mr. C. Frémont, of 124 Rue de Clignan- 
court, Paris, has patented an improvement for locomotive boil- 
ers which is shown in the accompanying cut. As will be seen, 
the tube plate is connected to the cylindrical shell of the 
boiler by means of a flexible angle iron, being corrugated or 
folded as shown. This flexible angle iron yields under the 
effect of the expansion of the tubes. and the lengthening of 
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these is made possible by the spring action of the corrugated 
plate, which thus relieves the tube plate of the boiler of all 
unnecessary strains. The angle iron is easily accessible, so 
that, if for any reason it should become cracked or damaged 
by the action of the expanding and contracting tubes, the 
damage can be immediately ascertained, and the angle iron 
easily (?) replaced—Mechanical Engineer. 


A SIMPLIFIED SYSTEM OF COMPUTING HORSEPOWER. 
One of the technical writers of the Horseless Age has re 
cently evolved a simple formula for the computation of horse- 


power. It may be expressed as follows: 
ks Cubic capacity of cylinders (cubic inches) 


10 


This simple formula is the result of extensive computations, 
and until recently it would not have been possible to make so 
general a statement. The horsepower depends upon the rota- 
tive speed of the crankshaft, but within the last year or two 
it has become almost universal practice to make 1,000 revolu- 
tions per minute the normal speed for all automobile engines. 
The other factors which enter into the familiar old horse- 
power formula, the mean effective pressure, length of stroke 
and piston area, are taken care of as follows: Piston area 
and length of stroke multiplied together give the cylinder 
volume, and the mean effective pressure will be found to vary 
but slightly in modern automobile engines, since practically 
all of them use the same grade of gasoline and approximately 
the same compression pressure. Therefore the horsepower of 
a modern automobile engine should be nearly proportional to 
the cylinder volume. The form of the combustion chamber 
and position of the spark plugs, of course, control to a cer- 
tain extent the mean effective pressure; but in practically all 
cases the arrangement of the combustion chamber is the same, 
so that no attention need be paid to this matter when once 
the constant is established by which the cylinder volume is 
multiplied. This constant, as will be seen from the above 
equation, is one-tenth, and was determined as the result of a 
number of tests of various engines. 


TRANSMITTING PHOTOGRAPHS BY ELECTRICITY. 

Professor Korn of the University of Munich, Germany, has 
succeeded in designing an instrument for the transmission 
of photographic images over a telegraph wire. While many 
inventors have been working on the same subject for years, 
none has reached as practical results as has Prof. Korn. He 
uses selenium, as would be expected, as the basis of the in- 
strument, and two motors move a corresponding mechanism 
simultaneously at the transmitting and receiving stations. 
The photographic film with the image which is to be trans- 
mitted is rolled on a glass cylinder. The cylinder revolves 
slowly and at the same time moves longitudinally. A ray of 
light from an electric lamp is made to pass through the film 
and the glass cylinder through a small hole in the front of 
the latter, and on account of the motion of the cylinder every 
point of the picture will be exposed to this ray of light. The 
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light, after having passed through the image is reflected upon 
a selenium cell, and according to the light or dark parts of 
the photographic film, the beam of light falling upon the 
selenium cell will have a greater or less intensity. These 
variations of light cause a corresponding variation in elec- 
trical resistance of the selenium cell, and as the latter is 
connected with a line through the batteries, a variable elec- 
tric current is sent over the wire to the receiving station. 
The apparatus at the receiving station resembles the trans- 
mitting apparatus in many respects. We have here, also, a 
cylinder with a film moving exactly like the transmitting 
cylinder. The light thrown on this film through a small hole 
in front of the cylinder is modified in strength, by the variable 
electric current, by means of a galvanometer. This latter in- 
strument, in fact, is the most original improvement of the 
Korn system. By the variations of light secured by the vary- 
ing actions of the electric current on the galvanometer, an 
image like the original is produced on the film. 


STEEL VERSUS WOOD. 
Iron Age, February 14, 1907. 


The advance in the price of wood during the recent years 
has been so great that at the present time steel is cheaper 
than wood for structural purposes where heavy loads must be 
sustained, and if the constant, never receding advance of 
pine is to continue, as lumbermen predict it must, the time 
is not far distant when steel will be cheaper for all buildings 
requiring the strength that makes desirable the use of one or 
the other of the two materials. It is true that when the 
Panama Canal will be completed it will bring the Oregon and 
other Pacific coast timber closer to the markets of the middle 
and eastern parts of the country. A change in tariff rela- 
tions with Canada may result in timber from our Northern 
neighbor being imported free of duty. But even then it is 
not likely that wood will fall very materially in price, and 
steel will probably even then prove cheaper for many pur- 
poses. To exactly compare the cost of steel with that of 
pine for structural purposes, two examples may be given. 
In one case a bay of a factory building 10 feet between 
beams and 20 feet span is to be supported by a beam either 
of steel or Southern pine. For the sake of convenience a 
standard 20-foot, 65-pound beam may be taken as a basis. The 
cost of this beam in a New England city would be $39.00. 
To attain the same strength with Southern pine under identi- 
cal conditions, a beam 16 inches deep and 28 inches wide 
would be required, which means two 14x 16-inch girders, the 
cost of which would be $41.00. Thus the steel would have 
$2.00 the better in the comparison. Taking a smaller size, how- 
ever, say a 15-inch, 42-pound beam, the cost of the steel would 
be $25.20, as compared to $20.50 for the equivalent timber—a 
14 x 16-inch girder. Taking everything into consideration, 
therefore, including the expert opinion of men well inform- 
ed in the lumber business, there would seem to be little doubt 
that the tendency to substitute steel for wood in heavy mill or 
factory construction will constantly increase, not only because 
of the merit of steel as a building material, but because of 
lessened actual cost. 


SIMPLE DEVICE FOR SPHERICAL BORING. 


Zeitschrift fur Werkzeugmaschinen und Werkzeuge, 
March 15, 1907. 


When inside spherical surfaces have to be produced, the 
devices usually employed are more or less cumbersome, For 
this reason the device in the accompanying cut is greatly in- 
teresting, because it shows a very simple means of accomplish- 
ing what is generally considered as a more or less difficult job. 
The device shown can be used on the drill press as well as in 
the lathe. It is cheap and consists of very few parts. As 
shown in the cut the tool is intended for use on the drill 
press. When used in the lathe the tapered shank is done 
away with, and the spindle A is placed between the centers 
of the lathe, held by a dog in the same way as an arbor. The 
device consists of a spindle A, with-a slot cut through it, in 
which is placed the cutter B, which is free to turn around its 
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center stud C. A spring F holds the cutter in a vertical posi- 
tion so that one can pass the tool in through a drilled hole to 
the center of the work in which a spherical surface is wanted 
to be produced. At S§ is shown the table of the drill press 
itself through which is drilled a hole guiding the lower end 
of the spindle. Part of the spindle A is threaded, and on this 
part is mounted a small handwheel D. The thread on the 
spindle is left-handed. When the drill spindle turns, carrying 
with it the spindle A, the handwheel D is fed downward by 
slightly retarding its 
motion when _ turn- 
ing with the spindle. 
When the handwheel 
feeds downward it 
presses on bushing 
G. This bushing in 
turn is fastened to 
the hardened steel 
key K which is also 
placed in the slot 
provided: for the cut- 
ter, and which by 
the feeding down- 
ward of the hand- 
wheel D and the 
bushing G@ will press 
on the rounded cor- 
ners of the cutter B 
and thereby turn this 
around its central 
pivot, forcing it 
gradually downward 
and thereby causing 
it to produce a 
spherical surface. 
The cut commences 
at the top at V as well as at the bottom at U at the same 
time, and the spherical form is completed when the cutter 
stands in a position nearly at right angles to the axis of the 
spindle. It is of course of importance that the cutting edges 
of the cutter are exactly the same distance from the central 
pivot C, as otherwise there would be a small ridge left in the 
center of the spherical surface. 
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Device for Spherical Boring. 
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VALTELLINA ELECTRICAL RAILROAD. 
Teknisk Tidskrift, March 9, 1907. 


Probably the first main line in the world using electric 
power exclusively for the regular traffic on long distance is 
the Valtellina Railroad in Italy. The electrical installation 
was carried out by Ganz & Co., Budapest. The current is 
three-phase alternating; the line has two parallel overhead 
wire conductors and has the third phase carried in the rails. 
The length of the road is 67 miles, of which 30 per cent is in 
tunnels, and nearly 50 per cent of the full length of the road 
is composed of curves. The maximum grade is 2 per cent, and 
the minimum radius is 1,000 feet. The road is laid with 80- 
pound rails placed on impregnated wooden ties, the rails being 
bonded with copper at the joints to provide for good electric 
conduction. The electric locomotives weigh 51 tons and have 
four motors of 150 horsepower each, using current of 3,000 
volts. The ordinary passenger trains consist of one motor 
car and four to five ordinary passenger cars. 'The speed is 
from 40 to 45 miles an hour, which is maintained even on 
grades up to 1 per cent. The locomotives in freight traffic 
pull trains of 280 tons with a speed of 40 miles per hour, and 
440-ton trains with a speed of 22 miles per hour. 

The energy necessary per ton mile has been found to be 
with full speed on the level from 18 to 20 watt hours and in 
heavy grades from 34 to 55 watt hours. When starting a 
train to a speed of 40 miles per hour during a time of 2 min- 
utes, about 150 watt hours per ton of train weight is necessary. 
The average energy required measured at the power-station is 
73 watt hours per ton mile, but in this is included all current 
used for heating, lighting, for the power required for the rail- 
way shops and all losses. At the power station the maximum 
load is nearly 2,000 KW. but the average load is only 700 KW., 
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or slightly more than 1/3 of the maximum. The cost for the 
electrical installation is shown in the table below: 


OWES SLALION MN nett etescite cee ck ecw ecco es $600,000 
Main conductors and transformers........ 200,000 
NUON Pe CONGUCLOTS 0 emitstas oie sisiciscen oceee 360,000 
POSINOUOL CATS MeACH (024,000 «decile cise este ee 240,000 
5 locomotives, each $20,000................ 100,000 

$1,500,000 


The cost per mile is thus about $22,400 for the electrical in- 
stallation alone. The operation costs for 1904 amounted to 
$300,000. The passenger fares are those common for express 
train service in Italy, which is 1.6 and 3.8 cents per mile re- 
spectively for third and first class. This installation is par- 
ticularly interesting as it has proven the practical possibility 
of using the same train system for electricity as for steam 
on comparatively long distances. It has proven that electrical 
locomotives in all respects may replace the steam engines, 
and that the future of electricity for railroad power genera- 
tion wherever the power can be had cheaply, that is, where 
waterpower is available, is secured. 


ANALYSIS OF QUALIFICATIONS FOR PROMOTION. 

The habit of analyzing every problem, separating it into its 
component parts, is one that distinguishes the thorough-going 
man from one who merely guesses at things. It is astonish- 
ing, to one who has not made it his habit to enter into ana- 
lytical consideration of every problem presented, how readily 
some question of apparently complex state may resolve itself 
into simple parts when subjected to analytical inspection, 
And that a system of analysis can be applied to an individual, 
measuring his general ability and fitness for a position has 
some elements of novelty, even for the habitual analyst. In 
an article on measuring fitness for promotion by Mr. Joseph 
L. Gobeille in the Iron Age, the accompanying table is given 
by which a man can analyze his own or others’ fitness or un- 
fitness for a position. Of course the values assigned for the 
various items may not coincide with the individual ideas, but 
they will serve as a guide in the matter of analytical esti- 
mate of an individual. Mr. Gobeille says that in the United 
States there are literally thousands of openings for assistant 
superintendents, foremen, assistant foremen, and gang bosses, 
especially in Hastern and Southern mills and shops. These 
places pay from $1,000 to $3,600 per year, and besides the 
salary they carry with them very agreeable emoluments such 
as private office, stenographer, etc. The man whose ambition 
is to rise in the world will find the habit of analysis of the 
greatest value, and if he will apply it to his own case and see 
how well he lines up for promotion, it may result in strength- 
ening some of the weak parts. In referring to the assignment 
of values to the various items, Mr. Gobeille says that from 
personal observation and actual data carefully noted for more 
than twenty years past, he believes that the nomenclature and 
division of qualities is sufficiently accurate to be used as a 
measure and may be safely followed: 


a Practical knowledge of the trade, including ability to 
plan original work and lay down necessary drawings. 25 


Meecutive ability: and initiative. . 2.2... cscs c cece 20 
c Abstinence from rum, beer and cigarettes.............. 15 
enn Ctuality ANG Prompt AClION... 2c. 5 ete ee scece 10 
e General information and versatility.................00- 10 
SEIIGTMAOMVGATS Of ALCL a.. aac sco scce seers cecnseccee 10 
RPE CPLA LIOM ALT UYae oc oic) ty eic.sjerere vie w.c class oe cee cect ee'ss 5 
PTA TIONe With “SOME: CHUPCH SE «occ c cee cece cs eccce 5 

100 


HEAT LOSSES IN DRYING PROCESS. 

In apartment drying where the material remains in the 
Same position during the entire process, variation in treat- 
ment is secured by changing either the air volume or the 
temperature. The discharge temperature is then practically 
the same as that throughout the room. In the progressive 
plan, the air supply and temperature remains practically con- 
stant, while the material continually progresses from the 
cooler and relatively more moist portion of the room to that 
which is hottest and dryest. Under the conditions presented 
by either system there is a three-fold loss of the heat orig- 
inally imparted to the air. First, that required to evaporate 
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the moisture in the stock; second, that lost by transmission 
through walls and by leakage to the outer atmosphere; and 
third, that carried away in the air intentionally discharged 
from the room. The first, which measures the actual cost of 
drying only, is evidently an inherent part of the process and 
therefore cannot be reduced; the second, which is usually 
great, depends upon the character of construction, and in most 
cases could and should be materially reduced; the third loss 
is to a certain extent inherent, but may be kept at the mini- 
mum by maintaining the proper relations between air volume 
and temperature and the space occupied as the drying room, 
so that the utmost available drying capacity shall be utilized. 

The conditions are clearly shown by the following results 
of a careful test of a special form of drying tower for remov- 
ing the moisture from heavy cardboard. It was well built of 
brick; heated air was supplied under pressure by a Sturte- 
vant steam hot-blast apparatus, consisting of fan and heater, 
and a portion of the air was returned through a galvanized 
iron duct and reheated in connection with a moderate supply 
of fresh air admitted from the atmosphere. 


LOSSES OF HEAT IN DRYING SYSTEM. 
Per cent of 


Source of Loss. Total Heat 
Required to vaporize moisture in stock............... 32 
Lost by leakage, radiation from tower and unaccounted 

POT ras all dig eve eae on Palen ene ti aland el eh helene, osuels wm eieinls siete a No Olena 6 37 
Lost by radiation from return duct and by introduction 

OLeireshe aim atetan® LOOM societies cite elcierche. cers 4 aretevcle exe 31 

Totaleheat. IMpParteda tO, Ailvacae cteteleisieieie ts oat ale she - ei 100 


A portion of the heat was saved by using the return duct, 
as is possible under proper conditions, thereby cooling and 
condensing some of the moisture out of the air, and then pass- 
ing it to the heater at a temperature considerably higher 
than that of the atmosphere. Had all of the air been dis- 
charged from the top of the tower, this loss would have been 
greater and the efficiency lower, but the higher the tower the 
better the opportunity of cooling the air to the lowest prac- 
ticable temperature. 

It is easily possible, particularly in a progressive dry room, 
to make the mistake of having the length of transit of the 
air over the material so great that the air, although saturated 
to only 70 or 80 per cent humidity at a relatively high tem- 
perature in the warmer portion of the room, becomes cooled 
below the dew-point before exit, and actually deposits mois- 
ture upon the material which is to be dried. Large volumes 
of air and shorter length of transit will overcome the diffi- 
culty. 


STEEL RAILS AND THE PASSING OF THE 
BESSEMER PROCESS. 


The Times Engineering Supplement, February 138, 1907. 


The fact that the Bessemer process has already passed the 
zenith of its growth is one which has now become well recog- 
nized by metallurgists generally. In Great Britain the open- 
hearth processes of steel production have, as regards the year- 
ly make, far outstripped the Bessemer process. Taking the 
British Iron Trade Association’s published returns for the 
first half of the year 1906, it appears that the make of Besse- 
mer steel is considerably less than half of the make 
of open-hearth steel. There are three main causes for 
bringing about the supersession of the Bessemer pro- 
cess, which at one time was justly considered to be 
the most perfect solution possible with reference to the prob- 
lem of converting crude molten pig iron into steel. These 
causes are in the first place the growing scarcity of iron ores 
suitable for the Bessemer process; secondly, the superiority 
of the product obtained by the open-hearth process, and final- 
ly, the cheapening of the production of steel ingot made pos- 
sible by modern methods. As regards the increased scarcity 
of iron ores suitable for use in the Bessemer process this is 
probably the most important of the three causes mentioned. 
The main English supply has for years been Spanish red ore 
from Bilbao, but this is yearly becoming’ both scarcer and 
poorer in quality. In the United States, apart from the South- 
ern States and the northern portion of New York State, there 
are practically no ores available for the manufacture of pig 
iron suitable for the basic Bessemer process. The acid Besse- 
mer process therefore reigns supreme, and there is a strong 
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rivalry between this process and the open-hearth. In Ger- 
many the basic Bessemer process takes the lead over other 
processes, but nearly 3,500,000 tons were made by the open- 
hearth process. 

The Bessemer process, which is perhaps the cheapest, re- 
quires a special quality of pig iron and this quality is tending 
to become dearer. The waste of metal in the Bessemer pro- 
cess must of necessity always be higher than in any form of 
open-hearth process. This fact accentuates the importance of 
the question of the cost of pig iron. The higher the price 
the greater the cost due to waste. There can be no doubt that 
the transfer of the Hill ore lands to the steel corporation 
must tend in the long run to increase permanently the price 
for pig iron in the United States, and as the margin for 
economies in the Bessemer process is less than that of the 
basic open-hearth process, when pig iron becomes too high, 
the latter process will undoubtedly come more in the fore- 
ground. In regard to steel rails this will be quite significant. 
The 100-pound per yard rail in the United States does not 
give the satisfaction which the lighter section rail does, as 
the breakage has proven to be more serious since greater duty 
has been demanded, following the use of heavier rolling stock 
and increased tonnage carried. The basic open-hearth process 
with its higher carbon and lower phosphorus gives a rail 
greater reliability and better wearing qualities. In the course 
of the next two years rail. plants in the United States will be 
able to turn out large quantities of basic open-hearth rails in 
excess of what they are doing already. Canada is at present 
making open-hearth rails for her own use. England has al- 
ready two rail mills making use of this process, and probably 
Germany will soon also adopt it for rails. 

It appears, therefore, that unless large deposits of pure ore 
are found, and are continually developed to keep pace with 
the increased consumption of iron all over the world, the 
cost of Bessemer iron will go up, and the manufacture of 
rails by necessity will pass back again to the open-hearth pro- 
cess. It will seem strange, when this actually comes to pass, 
that steel rails, which were first made by the open-hearth 
process, should again be produced in this way after the origi- 
nal process had so long been ousted by the Bessemer process. 


THE USE OF KEROSENE OIL IN ENGINES BUILT FOR 
GASOLINE. 


H. B. Maxwell in International Marine Engineering, 
December, 1906. 


The constantly increasing demand for gasoline, owing to 
new fields for its use being rapidly developed, has caused a 
steady increase in price, which makes the use of the heavier 
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Fig. 1. Mixing Valve for Kerosene Oil used in Gasoline Engines. 


and cheaper liquid hydrocarbon fuels a matter of such im- 
portance that it has for some time past attracted the atten- 
tion of engineers engaged in designing internal combustion 
engines. Kerosene can be used in many engines after being 
warmed up on gasoline, but not economically unless some 
device is added to insure perfect combustion of the fuel or to 
aid in the better vaporization of the fuel before it reaches the 
combustion chamber. It has been found: that by using a 
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common mixing valve of the type shown in Fig. 1, kerosene 
can be used successfully. 

Referring to Fig. 1, it will be noticed that the nut forming 
the cap to the body of the valve is tapped for a priming cup. 
This is to be filled with gasoline, and the engine started on 
this. As soon as the engine is heated up a little, the needle 
valve controlling the kerosene inlet is opened. After doing 
this a blue smoke will be noticed at the exhaust pipe. The 
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Fig. 2. Kerosene Oil Vaporizer used in Gasoline Engines. 


valve controlling the water supply is then turned on, a little 


at a time, until this smoke clears away. This valve will work 


on most four-cycle engines using high compression. 

Fig. 2 shows an exhaust heated vaporizer that can be used 
with any engine. It consists of a body B and C, cast integral 
with the pipes and oil pans, as shown by -the dotted linés 
and in the section. The cap A screws into the body B, and 
can be readily removed to clean the pans of any tar or coke 
deposited from the fuel used. The oil supply may be operated 
by a variable stroke pump controlled by a governor, or the 
engine can be controlled by throttling the mixture between 
the vaporizer and the intake valve. There must be an air 
regulator attached to the mixture chamber C at the end oppo- 
site from the end used to convey the mixture to the engine. 

The exhaust enters the T-shaped pipe JI and impinges 


against the pipe H and the guides GG, giving the exhaust ; 


SSNS 


SSS 
In 


SSSSSSSESSS 


N 


SSS 


Mixture Inlet 
to Crank Case 


SSSNAAASAS 
Exhaust 


S 
N 
) 
3 
» 


Exhaust 


SSSSSSS 
Sag 


Machinery, N.Y. 


Fig. 3. Kerosene Oil Vaporizer. 


gases the course shown by dotted arrows in the view to the 


left. This imparts part of the heat of the exhaust gases to 
the walls of the pipe JZ and the pans JJ. It will be noticed 
that the overflow pipes K K from each pan to the one next 


_below it, bring the fuel not vaporized by the first hot surface 


into contact with other hot pans, to complete the vaporization. 
The oil, gas or vapor flows down pipe H to the chamber 0, 
where it is mixed with the proper amount of air to furnish 
the correct mixture. 

Fig. 3 shows a device in which the exhaust and intake pipes 
are cast integral. The inlet from carbureter at the left opens 
directly against the hot walls of the exhaust pipe, and, as 
shown in the small sectional view, divides and passes around 
the exhaust pipe and enters the port to the crank case, To 
start a two-cycle engine with this device, it must be primed 
with gasoline, the priming cup being located on top of the 
cylinder; or the combination exhaust and inlet pipe could be 
heated with a torch. 
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ON THE ART OF CUTTING METALS.—5.* 


. FRED. W. TAYLOR. 


FORGING AND GRINDING TOOLS (Continued), 

Undoubtedly one of the most economical shapes for tools, 
when both dressing and grinding costs are considered, is that 
shown in our standard tools, Figs. 16 to 21 (March issue). 

In examining these tools it will be noted that in the 1-inch 
tool (Fig. 44), for instance, the cutting edge is 13/16 inch 
above the top of the body, and if we assume that 3/64 of an 
inch of metal ground off from the height of the tool will be 
sufficient to sharpen the cutting edge on an average, it is evi- 
dent that a tool of this shape can be ground 24 times before 
the corner of the emery wheel begins to cut into the body of 
the tool. If after this we continue to grind the tool, there 
will still remain as many grindings on this tool as upon the 
tool, Fig. 26 (March issue), before the wheel shall have 
ground down into the body of the tool for a sufficient depth 


Fig. 31. Tool Cut Off and Clamped to Anvil ready 
to be Bent Down. 


Fig. 32. Cutting Roughly to Proper Lip Angle. 
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Fig. 33. Heel of Tool being Drawn Down under 
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tool, and then breaking it where nicked by a blow of the 
sledge on the anvil, is on the whole unwise, as not unfrequent- 
ly almost invisible cracks are started which may only fully 
develop after the tool is in use. In cutting to length with a 
“hot chisel” a low heat is sufficient and the same heat can be 
used for stamping the rear end of the tool for identification. 
The following are the steps to be taken in forging the tool 
after it has been cut to length from the bar. 


Heating the Tool. 


A. Heat the tool rather slowly so as to:insure uniform heat- 
ing to the center of the bar, turning it over several times 
while in the blacksmith’s fire. The proper heat with the mod- 
ern low carbon, high tungsten and chromium steels is as high 
a heat as can be used without causing the steel to disintegrate 
or fly to pieces when struck with the sledge. Contrary to all 
former laws and traditions in heating tool steel, this type of 
steel is not injured by heating beyond a cherry red in dress- 
ing, provided the tool is finally heated to the high melting 
point according to the Taylor-White process. The: proper 
dressing heat varies according to the chemical composition of 


Fig, 34. 


Fig. 35. Cutting Front Corners off the Nose. 


Steam Hammer. — 


to weaken it. Thus it is clear that our standard tool has a 
shape which permits it to be reground from three to five times 
as often as the ordinary shape. 
The Best Method of Forging a Tool is to Bend or 
; Turn Up its End. 

In dressing these tools the end of the piece of steel to be 
made into the tool is bent or turned up by sledging it down 
across the corner of the anvil. Figs. 31 to 42, inclusive, illus- 
trate one method of doing this work. It is of interest to note 
that after the steel from which the tool is made has been 
cut to the required length and properly marked for identifica- 
tion, these tools up to and including tool steel of 1 inch x 
1% inch can be completely dressed by a good smith and his 
helper ready for grinding in two heats, provided a small steam 
hammer with plain flat dies is available for striking the tool 
a few blows at the proper time; also that without a steam 
hammer, each tool can be readily dressed with three heats by 
a smith and one helper or in two heats by a smith and two 
helpers, the two helpers being required for only a part of a 
~ minute. 

Bad Practice to Nick the Bar or Tool Steel and Break 
it off Cold. 

The practice of nicking the bar of tool steel with a cold 
chisel at points corresponding to the proper length of the 


* Abstract of paper presented before the American Society of Mechani- 
cal Engineers, December, 1906. 


the tool steel, but is in most cases from a yellow to a light 
yellow heat corresponding to a temperature of 1800 degrees F. 
to 1900 degrees F. 

In the case of a tool 1 inch in the body, this yellow heat 
should extend 5% inches back from its point, and in the fol- 
lowing description the dimensions given will be understood to 
refer to a tool of this size. 

When several tools of the same shape are to be dressed at 
the same time, it is best to heat them slowly in lots of, say, 
four to six tools at a time; the part of the tools to be heated 
is brought closer and closer to the hot portion of the fire as 
they are gradually warmed up, while the one particular tool 
which is to be forged next is kept directly over the hottest 
part. A clear coke fire, made and kept sufficiently deep to 
measurably prevent the blast from' coming directly in con- 
tact with the tool is, on the whole, preferable to the ordinary 
soft coal fire used by blacksmiths. This is only true, however, 
because it is, on the whole, easier to get a uniform fire with 
coke as the fuel than when coal is used in a blacksmith’s fire. 
Experiments have shown clearly that if sufficient care is used, 
a first-class soft coal fire oxidizes, and therefore injures the 
tools less than a first-class coke fire. 


Bending or Turning Up the Nose of the Tool. 


B. Clamp the tool down hard on the top of the anvil, as 
shown in Fig. 31, by drawing down the clamp CO by means of 
the wedge W, the upper edge of which presses against the 
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lower side of the anvil, and the lower edge against the end 
of the slot made in the shank of the clamp ©, which passes 
down through a square hole in the anvil and projects below 
the underside of the same. The tool is clamped so that 2% 
inches of its end project beyond the edge of the anvil. 

C. The blacksmith and his helper, each working with a 
sledge, bend the heated end of the tool down into the position 
shown in Fig. 34. (The exact shape of tool as thus bent over 
is shown in Fig. 37.) 


A gage similar to that shown in Fig. 36, should be mounted 
close to the blacksmith’s anvil, so that he can readily test the 
bending of the tool to secure the proper clearance angle. This 
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gage consists of a small surface plate with a hole drilled near 
one corner, into which are fitted a series of cones turned to 
different angles, corresponding to the various shapes into 
which the tools are to be bent. The tool without removing 
the tongs is placed with its bottom surface on the surface 
plate and the clearance surface against the tapered cone, 
where at a glance the blacksmith can see whether he has bent 
it to the correct angle. A similar clearance gage should also 
be mounted close to the tool grinder so that the clearance 
angle called for in grinding can be quickly and accurately 
measured by the operator. 


Drawing Down the Heel of the Tool to Secure Good Bearing. 


D. The wedge W of clamp @ is then loosened with a ham- 
mer, and the tool quickly removed to the steam hammer with 
flat dies, where the curved portion at the heel of the tool is 
placed, as shown in Fig. 33, upon the edge of the die, and 
drawn down with a few blows of the hammer so as to flatten 
it into a wedge shape. This flattening spreads the metal out 
laterally until what was a rounding corner becomes almost a 
right angle; thus extending the flat surface of the bottom of 
the tool further forward, so as to furnish a support almost 
under the cutting edge. (The tool in this condition is shown 
in ies 38.) = 

In case no small steam hammer is available, the heel of 
the tool is flattened in a similar manner by sledging upon the 
blacksmith’s anvil. 


Cutting Off Corners of Nose of Tool so as to Save Work 

in Grinding. 

#. The tool is placed upon the edge of the anvil, as shown 
in Fig. 35, and its two corners are cut off with a chisel so as 
to make its nose approximate to the proper curve. The bot- 
tom of the heel of the tool is also trimmed off, if necessary, 
so as to make it flush with the bottom of the tool. The height 
is then marked with soapstone or a nick of the chisel upon 
the nose of the tool for cutting to the proper lip angle, and 
the tool is returned to the fire for its second heat. 

It should be noted that operations B, 0, D and # are all done 
with a single heat. If, however, at any stage in the process, 
through lack of skill or unusual delay, the tool is cooled to 
below a light cherry red, corresponding to a heat of 1550 de- 


grees F., no further forging should be done without reheating. 
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Cutting to Correct Height and Lip Angle. 


F. After slowly and thoroughly reheating the tool, the up- 
per portion of the nose is cut, as shown in Fig. 32, to the 
proper lip angle, care being taken to secure both the correct 
angle and height called for. The use of a specially designed 
hot chisel or set, as shown in this cut will help the blacksmith 
in this operation. 


Bending or Setting the Nose of the Tool over to one Side and 
Truing Up the Whole Tool. 


G. The whole nose of the tool is then bent and set over 
sidewise, through the use of a flatter, as shown in Fig. 42. 

H. The tool should be carefully straightened on the anvil 
so as to have as nearly as possible a true bearing upon its bot- 
tom surface. This bearing should extend all the way from 
the front to at least half-way back on the tool. A surface 
plate should be provided close to the blacksmith’s anvil for 
testing the accuracy of this operation. ‘The importance of 
having this bottom surface true is not ordinarily appreciated. 
The tool should bear at all points along its bottom surface, at 
its forward end, directly underneath the cutting edge, in order 
to avoid chatter or breaking through too much overhang, 
and directly beneath the clamp to avoid either bending or 
breaking at this point. p 


Fire or Heat Cracks in Tools come from Four 
Principal Causes. 


A. The first cause is seams or internal cracks in the bar, 
caused mainly by imperfections in the ingot or by too rapid or 
uneven heating in hammering the bar. Blacksmiths are prone 
to attribute all cracks in their tools to the maker of the tool 
steel. It is our observation, however, that nine-tenths of the 
cracks in tools are due to bad treatment in the smith shop 
rather than to imperfections in the bar. 

B. The second cause for cracking is breaking the bar while 
cold, as referred to above. 

C. The third cause is heating the bar unevenly by keeping 
it in the same position in the fire throughout the time of heat- 
ing. The portion of the tool next to the fire expands more 
rapidly than the steel directly above it, and actually tears the 
colder metal apart. 

D. The fourth cause for cracks is too rapid heating in an 
intense fire. Even if properly turned over and over, the out- 
side portions of a tool (particularly if it be of large body) 
are heated to a high forging heat before the center of the 
section has reached its proper temperature. If hammered 
when in this condition, internal cracks in the tool are likely 


Figs. 37, 38 and 39. 


Figs. 40, 41 and 42. 
Successive Stages of Forged and Ground Tools. 


to be developed, because the center of the bar, instead of being 
malleable as the outside is, still remains comparatively cold 
and brittle, and the steel being unable to flow is torn apart, 
thus producing internal cracks. Internal cracks are also 
caused in some cases by hammering the outside of the bar 
with too light taps of the hammer. The force of the hammer 
blow should be powerful enough to penetrate to the center of 
the bar and should, therefore, increase with the size of the 
steel. 


It is from the third and fourth causes (0 and D) that cracks 
are most frequently developed and, therefore, slow heating 
and frequent turning of the bar in the fire are to be recom- 
mended, particularly during the early stages of heating. If 
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the heat must be hurried, let it be during the final rise in 
temperature from the cherry red, say, up to the proper forg- 
ing heat. 

The above remarks refer of course to high-speed tools, not 
to either tempered tools or the old self-hardening tools which 
should not be heated beyond a light cherry red in forging. 


Relative Work to be Done in the Smith Shop and on the 
Grinding Machine for Maximum Economy in Making Tools. 
It requires much and careful observation, made not in a de- 
sultory manner but with a stop-watch, to determine the exact 
degree of accuracy with which the shape of the nose of the 
tool should be forged; in other words, to determine how much 
of the work of shaping the nose of the tool should be done by 
the smith and how much should be left for the grinder. It is 
evident that this will depend upon the method and the facili- 
ties in the machine shop for rapid and accurate grinding. If 
the grinding is done by hand, and on a grindstone or on a fine 
emery wheel, it will take a far longer time and be much more 
expensive than if done on an automatic grinding machine 
which is supplied with a corundum wheel, the size of the 
grit of which is carefully selected, so as to grind with the 
greatest rapidity while at the same time leaving a sufficiently 
smooth finish. The better and more rapid the grinding facili- 
ties then, the smaller should be the percentage of work done 
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heating the cutting edge too hot on the grindstone. It be- 
comes of the first importance in grinding, whether an auto- 
matic tool grinder is used or whether tools are ground by 


_hand, always to throw a heavy stream of water upon the nose 


directly at the spot where the emery wheel or grindstone is 
doing its work. The practice of pouring water upon the 
emery wheel above the tool and allowing the stone to carry 
the water along with it is to be avoided, as this method pro- 
vides entirely too small an amount of water to properly cool 
the tool. We have found by experiment that it requires a 
stream of water of not less than five gallons per minute, 
thrown directly upon the cutting edge of the tool, to prevent 
its being overheated on the grindstone. Even then, the man 
running the grinder should be under frequent supervision, or 
the temptation to force the grinding, to hurry his work and 
thus to overheat the tool, may prove too great. The water 


should be thrown in a large stream with slow velocity to 
avoid splashing. 


in shaping the tool in the smith shop, and the larger the per- 
centage done by the grinder, and vice versa. 


Limit Gage for Dressing Tools. 

In Fig. 43 is shown a gage giving the forging limits which 
have been demonstrated to be most economical in forging a 
tool of the size shown in Fig. 44, in shops in which first-class 
automatic tool grinders are used. In shops in which tools are 
ground by hand on an emery wheel or grindstone, it will be 
found economical for the smith to shape the curve of the 
cutting edge of the tool within much closer limits than those 
given in this gage. 

This limit gage is placed with its parallel shank on top of 
the body of the tool, while the curved slot is directly over the 
curved nose of the cutting edge, hence in dressing the tool, 
and in approximating the curve of the cutting edge, all that 
is required of the smith is that every portion of the outline 
of the cutting edge of the tool shall come within the limits 
of the curved slot. On looking down through the slot in the 
gage, the smith should see the whole outline of the cutting 
edge of the tool, and, provided the whole line of the cutting 
edge as left by the smith is in sight through this slot, it is of 
no consequence whether the curve is irregular and jagged in 
shape or whether it is left smooth. It will be cheaper for the 
grinder to grind off the irregularities in the curve than for 
the smith to take the extra time required for this purpose. 
Each type of tool used in the machine .shop should be care- 
fully studied in this way so as to establish the most econom- 
ical limits within which the smith is to do his work, and limit 
gages similar to the one illustrated, should in all cases be 
carefully made. The writer wishes to emphasize again the 
desirability of so designing tools and, particularly, of so ad- 
justing the relative amount of work to be done by the grinder 
and the smith, that all sizes up to 1x 114 inch may be dressed 
in two heats, and still leave as little work as practicable for 
the grinder. 


Importance of Using a Heavy Stream of Water Directly on 
Nose of Tool in Grinding Tools. 
Attention has already been called to the great injury which 
is constantly being done to the modern high-speed tools by 
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Fig. 43 Limit Gage for Forging 1-inch Round Nose Roughing Tool. 


The necessity for not overheating the tool in grinding also 
modifies the shape for forging our standard tool. The noses 
of our standard tools, shown in Figs. 41 and 42, have clearance 
angles of 20 degrees as they come from the smith shop, where- 
as a Clearance angle of 6 degrees is ample for shop use. In 
other words, the noses of our standard tools lean far forward 
out of the perpendicular. The object of this is to make the 
distance beneath the cutting edge, which must be ground off 
of the flank each time the tool is sharpened as short as possi- 
ble. In this way a smaller pressure between the tool and the 
grindstone is called for, the tool is ground in a much shorter 
time, less heat is generated by the grindstone, and there is 
less danger of injuring the tool from overheating. 

The nose when cut off by the blacksmith has a much more 
acute lip angle than is actually needed in the machine shop 
for cutting. This acute angle is given the tool for the same 
reason as was the extra clearance angle, namely, to diminish 
the extent of the surface which must be ground from the lip 
surface of the tool. The diminution in the grinding which re- 
sults from leaning the nose of the tool forward and cutting 
a much steeper side slope in the smith shop becomes appar- 
ent from a comparison with the view of a tool dressed and 
ground in the ordinary way, as shown in Figs. 24, 26 and 27 
(March issue). : 

In Figs. 16 to 21 (March issue) it will be noted in each 
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case that broken lines above and beyond the upper part of the 
nose of the tool indicate the shape to which the tool is forged, 
while the solid, heavy lines indicate the shape to which the 
tool is ground at its first grinding. 

Our reason for leaving so much metal in the forged tool to 
be ground off is that sometimes in giving the tool the high 
heat, owing to too slow a fire being used, the metal close to 
the surface of the nose of the tool is somewhat injured, and 
by grinding off this exposed point of the tool at its first grind- 
ing, a tool which runs at once at its highest cutting speed can 
be obtained. 


Tools with Keen Lip Angles much more Expensive to Grind 
than those with Blunt Lip Angles. 

While on the subject of grinding, it should be pointed out 
that the steeper the side slope of the lip surface, the larger 
becomes the area of the surface which must be ground, and 
the smaller the number of times a tool of a given height can 
be ground before redressing. A steep side slope also renders 
the cutting edge more likely to be overheated in grinding as 
it leaves a smaller cross section of metal in the wedge-shaped 
section close to the cutting edge for carrying away the heat. 

If economy of grinding alone then were to be considered, a 
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Fig. 44. Detailed Dimensions of 1-inch Round Nose Roughing Tool. 
Dotted Lines and Ground Form by Full Lines. 
Slope 14 degrees. 


steep side slope in the tool would be avoided for every reason. 
A consideration of the above facts will also make it more clear 
why all machinists who grind their own tools incline toward 
too little rather than too much side slope. 


Flat Surfaces Tend to Heat the Tools in Grinding. 


Flat surfaces coming into contact with the emery wheel 
also tend very greatly to heat the tool, chiefly because the 
surface which is being worked upon is soon ground so as to 
fit so exactly and closely against the outside surface of the 
grindstone that no water can find its way between the stone 
and the tool and thus cool the latter. It is for the purpose of 
giving the water free access to the face of the tool being 
ground that in grinding tools by hand the best grinders in- 
variably keep the tool more or less wobbling about upon the 
face of the grindstone while the greater part of the metal is 
being roughed off. For the same reason they hold the tool 
stationary against the stone only during the last stage of the 
grinding when finishing the lip surface to the exact angle re- 
quired. In selecting an automatic grinder, no machine should 
be purchased which does not permit free access of the water 
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to the flat surface of the tool during the operation of grinding. 

It is for a similar reason also that tools with a curved cut- 
ting edge are to be preferred from the standpoint of grinding 
to those with a straight line on the cutting edge. The straight 
line always implies a flat clearance surface beneath the cut- 
ting edge for grinding, and a flat surface is far more difficult 
to grind without heating than a curved surface. 


The Selection of the Emery Wheel. 


The selection of the proper emery wheel for tool grinding 
is also a matter of great importance. The hardest grit ob- 
tainable should be used, and for grinding ordinary shop tools, 
so far as we know, corundum is the best. Rapid grinding is 
promoted by the use of a coarse grit in the wheel. On the 
other hand, too coarse grit leaves an irregular outline at the 
cutting edge of the tool. After experimenting with emery 
wheels varying greatly in their coarseness, we have adopted 
as our standard an emery wheel having a mixture of grits 
known as size No. 24 and size No. 30. A corundum wheel made 
of these two sizes of grit, grinds fast and leaves a sufficiently 
smooth finish on the tool. 


Desirable Features in an Automatic Tool Grinding Machine. — 


Tools should never be ground by fastening them solidly in a 
slide or tool rest which is fed directly against the emery wheel 
with a screw; since soon after the grinding starts, the surface 
of the tool is made to fit exactly against the surface of the 
stone, after which grinding is exceedingly slow and the tool 
is rapidly overheated. It may almost be said that the moment 
a tool becomes a close fit against the side of the grindstone, 
grinding ceases and heating begins. 

Much more rapid grinding can be done upon a grinding ma- 
chine in which there is provided a means for automatically ad- 
justing the pressure of the tool against the emery wheel. 
Each sized tool should have adapted to it 
a pressure which is automatic and which 
is just sufficient to grind rapidly without 
danger of overheating. An automatic ma- 
chine of this type will do about twice the 
work of a machine in which the pressure 
between the tool and the emery wheel is 
regulated according to the judgment of the 
grinder. 

Desirability of a Large Supply of Tools, a. 

Complete Tool Room, and an Auto- 


matic Grinding Machine, even 
in a Small Shop. 


We have pointed out that the greatest 
gain from a study of the art of cutting. 
metals can be attained only through reor- 
ganizing the system of management of the 
shop in such a way that it is possible to 
assign daily tasks to the workmen, and 
that in preparing for this a thorough sys- 
tem must be established for delivering 
to each workman an ample supply of 
tools ground to standard shapes ready for use. This in- 
volves a tool room with ample storage space for a large num- 
ber of extra tools. For economy, even in a small shop, the 
tools should be ground in lots or batches, i. e., there should 
be such an ample supply of tools in the shop that dull tools 
of a given size and shape can be allowed.to accumulate until 
a lot, say, ten to twenty or more, is ready for the grinder. 
With this system it is economical for the small shop as well 
as the large one to use an automatic tool grinder. 

In our experience in reorganizing the management of ma- 
chiné shops we almost invariably have difficulty in persuading: 
the owners to maintain the large supply of tools which is 
needed to get the full benefit from the task system. It seems 
desirable, therefore, to lay particular stress upon all of the 
elements connected with the tool supply—of which accurate 
and rapid grinding without injuring the tool is the most im- 
portant. There is little if any economy in the use of an au- 
tomatic tool grinding machine unless standard shapes for all 
tools have been adopted, and unless a large supply of tools is 
kept in a well-equipped tool room, from which they are issued 
to the men, no workman being allowed to grind his own tools. 
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BEVEL GEAR DIAGRAMS. 


GEO. S. HOELL. 


In preparing shop drawings of bevel gears with planed 
teeth, a comparatively large amount of figuring has to be 
done, modern practice demanding greater accuracy than can 
be obtained even by carefully laying out the gear full size. 
Those drawing rooms in which gear design is of daily occur- 
rence, are usually equipped with extensive tables, as well for 
pitch diameters as for pitch angles of bevel gears. As far 
as my experience goes, these two data are most conveniently 
recorded in a tabular form, as is the usual practice. But a 
few other data are necessary for dimensioning the gear, such 
as the angle of increment, the outside diameter, and the pro- 
jection of the extreme edge of the teeth beyond the pitch 
circle. 

Brown & Sharpe, in one of their books on gear dimensions, 


_have a table giving the Angle of Face, this being the com- 


plement of the face angle indicated by the cut in the supple- 
ment. ‘Fhe trouble with tables is that they are voluminous 
and liable to errors, and, in this particular case, that some of 
the angles repeat themselves several times. Other books give 
very extensive tables for the outside diameters, all calculated 
for 1 diametral pitch, the outside diameter in other cases to be 
found by dividing the tabular dimension by the diametrical 
pitch of the gear under consideration, the latter operation 
being very cumbersome when an even circular pitch is being 
used. The dimension b in the cut is sometimes tabulated 


in a similar way. The accompanying diagrams (see Supple- 


ment) contain, in a very concentrated and convenient shape, 
all the data just mentioned. 

The best way of explaining the diagrams is to take an ex- 
Find the outside 
diameter, face angle, and backing b of a bevel gear with 40 
teeth, whose pitch angle is 56° 59’, 2 diametral pitch, 20 inches 
Referring to the curve sheet for values of 


it intersects the curve for 2P. Follow this point horizon- 


tally to the left, and we find that a equals 0.272 inch. The 


and 2a, or 20.54 inches, 


angles must be read in the opposite direction. 


outside diameter will be the sum of the pitch diameter, 20, 
Dimension b may be found from the 
same sheet in the same manner, excepting that the pitch 
Thus we 
have to read off 56° 59’, where 33° 1’ is indicated, and, in the 
Same way as above described, we find that b equals 0.417 inch, 
the last figure being estimated. Following the corresponding 
line for 56° 59’ on the other diagram, to the intersecting 
point with the line indicated by 40 (teeth), and radiating 
from zero, we find by transferring this point over to the scale 
for the angles of increment, that the latter in this case equals 
2° 23’, the units of the minutes being estimated. This angle 
added to the pitch angle of 56° 59’, gives a face angle of 
Bo” 22". 


* * * 


BEVEL GEAR FORMULAS. . 


HERMAN ISLER. 


Much has been written about miter and bevel gears, and a 
number of methods have been proposed by different designers 
for the solution of the problems involved. From these differ- 
ent articles I have compiled a systematic set of formulas (see 
Supplement) both for diametral and circular pitches. The 
formulas are very simple; it is necessary, however, that the 
draftsman be able to read the tables of trigonometrical func- 
tions. The following examples have first been solved graph- 
ically, by laying them out full size, and then have afterwards 
been compared with the figures obtained by the formulas given 
in these tables. 

; Example 1. Miter Gears. 


_ Given: Pitch diameter D = 5 inches, diam. pitch P = 6, face Y 


4 = 1Y inch. 
_ Number of teeth N= D x P=5 x 6 = 30 
Pe 1.4142 1.4142 ; 
ete diameter O = D + =5 + * = 5,236 inches. 
a 1.4142 1.4142 
Tan's == = = 0.04714, s = 2° 42’ 
4 4 N 80 
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1.6362 1.6362 
Tan f = = 
N 
Turning angle a = 45° + s = 45° + 2° 42’ = 47° 42’ 
Cutting angle 6 = 45° — f = 45° — 8° 7 = 41° 53’ 
O 1.4142 


Distance 1 = — — 
2 


Distance H = Y X cosa=1Y4 X 0.67301 = 0.841 inch. 


If the gears are cut, use the following formula to find num- 
ber of teeth, for which to select cutter: N x 1.4142 = 30 X 
1.4142 = 42 teeth. 


= 0.05454, f = 8° 7’ 


= 2.618 — 0.236 = 2.382 ins. 


Example 2. Miter Gears. 
No. teeth N = 25, circular pitch C = 1 inch, face Y 
= % inch. 
ymeter D = 0.3183 C N = 0.8183 x 0.5 & 25 = 3.979 ins, 
Outside diameter O = D + 0.45 C = 3.979 + (0.45 x 0.5) = 
3.979 + 0.225 = 4.204 inches 


1.4142 1.4142 


Tan $= = = 0.05657, s = 3° 14’ 
N 25 
1.6362 1.6862 
Tai = = 0.06545, f = 8° 45’ 
N 


Turning angle a = 45° + s = 45° + 3° 14’ = 48° 14’ 
Cutting angle B = 45° — f = 45° — 3° 45’ = 41° 15’ 


O 
Distance M = — — 0.45 C = 2.102 — 0.225 = 1.877 inch 
2 


Distance H = Y X cosa= % X 0.66610 = 0.583 inch 
Number of teeth for which to select cutter = N x 1.4142 = 
25 x 1.4142 = 35 teeth. 


Example 3. Bevel Gears (Shaft Angle 90 Deg.) 


Given: No. teeth of pinion N = 27, No. teeth of gear N, = 45, 
dia. pitch P = 8, face Y = % inch. 


PINION. 
N 27 
Pitch diameter D = —- = — = 38.3875 inches 
8 
N 27 
Tan ¢ = ——- = — = 0.600, ¢ = 80° 58’ 
Ny 45 
2 cos } 2X 0.85747 
Outside diameter O = D + — = 3.875 + Sas 


= 3.875 + 0.214 = 3.589 inches 
2sin¢@ 1.02908 


Tan s = = =n: 080 flee se Oat 
N 27 
2.3814 sing 1.19065 
Fan f= = == — = 0.04410, f = 2° 82’ 
IN 27 


Turning angle a = ¢ + s = 80° 58’ + 2° 11’ = 33° 9’ 
Cutting angle 8 = ¢ — f = 30° 58’ — 2° 32’ = 28° 26’ 
f O, 2 sin cH) 
Distance M = -— — — = 2.877 — 0.129 = 2.748 ins. 
2 Ye 


(The value of O, is obtained from the calculations for the 
gear, which follow.) 
Distance H = Y X cosa = 0.75 X 0.838724 = 0.628 inch 
Number of teeth for which to select cutter: 
N 27 


= = — 3! teeth. 
COS @ 0.85747 


GEAR. 


N, 455 
D, = —— = — = 5.625 inches 
1é 8 
¢1 = 90 — ¢ = 90° — 80° 58’ = 59° 2’ 
2 sin ¢ 1.02908 
O, = Di + — =" §)625 -- = 
UR! 


Il 


5.625 + 0.129'= 5.754 inches 

t= or +S = 09s 2 eee i = 61° 18" 
Aa=o—-f= 59° 2) —=2° 32’ = 567 80" 
O 2 cos ¢ 


Moa = ~ = 1,795 — 0.214 = 1.581 inch 
2 P 


H, = Y X cosa, = 0.75 X 0.48150 = 0.361 inch 
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Number of teeth for which to select cutter: 
N, 45 


= 87 teeth. 


"0.51454 


RAMA 4. Bevel Gears (Shaft Angle less than 90 Deg.) 
Given: No. teeth of pinion N = 15, No. teeth of gear M, = 380, 
shaft angle « = 60°, dia. pitch P = 6, face Y= 144 inch 


sin ¢ 


PINION. 
IN ED 
Pitch diameter D = — = — = 2.5 inches 
12 6 
sin x sin 60° 
Tan ¢ = ——————_- = 
N, 30 
—-+cos% — -+cos 60° 
N 15 
0.86603 
= — = 0.34641 
2+ 0.5 
= 1956) 
2 cos ¢ 2 X 0.94495 
Outside diameter O = D+ eS 2h Se ——— 
iz 
= 2.815 inches 
2sing@ 2X 0.382722 
iTangsi 2 = 0.04868, s=2° 30’ 
N 15 
2.314 sin ¢ 2.3814 * 0.82722 
Tan f = —— = —_—-| = 0.05048, f = 2° 53’ 
N 15 
Turning angle a = ¢ + s = 19° 6’ + 2° 30' = 21° 36 
Cutting angle B = ¢ — f = 19° 6’ — 2° 53’ = 16° 13’ 


O 
Distance M = — X cot a = 1.408 X 2.52571 
2 


= 3.556 inches. 
Distance H = Y X cosa = 1.25 X 0.92978 = 1.162 inch. 
Number of teeth for which to select cutter: 


N 15 
= — = 16 teeth. 
COS d 0.94495 
GEAR. 
N, 30 
D, = —- = — = 5 inches 
IE 6 
¢, =x —= ¢ = 60° — 19° 6 = 40° 54’ 
2 cos $, 2 & 0.75585 
O, = Dy + -=5 + —— = 5.252 inches 
6 


a, = o, + § = 40° 54’ + 2° 30’ = 48° 24’ 

By = $1 —f = 40° 54’ — 2° 53’ = 88° 1’ 
O; 

M, = — X cot a, = 2.626 X 1.05747 = 2.777 inches 
2 


H, = Y X cosa, = 1.25 X 0.72657 = 0.908 inch 
Number of teeth for which to select cutter: 


N, 30 


= — = 40 teeth. 
cos ¢, 0.75585 
Example 5. Bevel Gears (Shaft Angle more than 90 Deg.) 
Given: No. teeth of pinion N = 18, No. teeth of gear N, = 30. 
shaft angle « = 105°, dia. pitch P= 6, face Y = ¥% inch, 


PINION. 
NE ial See 
Pitch diameter D = — = — = 8 inches 
1B: 
cos (2 — 90°) cos 15° 
Tan Ou ————} 
N, 30 
— — sin (x4 — 90°) — — sin 15° 
N 18 
0.96593 
= —— = 0.68611, 
1.66666 — 0.25882 
go = 84° 27’ 
ame 2 cos ¢ 2 X 0.82462 
Outside diameter O = D + Sia Gpse ee 
6 


= 3.275 inches 
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2sind 2X 0.56569 
anes = — —— = 0.06285; s=3 30, 
N 18 
2.314 sin ¢ 2.314 « 0.56569 
Tan f = —__——— = — = 0.07272; 


N 18 

- fa 10 
Turning anglea = $@+ 58 
Cutting angle 8B = ¢ —f 


II 


34° 27' + 3° 86’ = 388° 3’ 
34° 27’ — 4° 10' = 80°17 


O 
Distance M = — cota = 1.6387 X 1.27764 
2 


= 2.091 inches 
. Distance H = Y X cosa = 0.75 X 0.78747 = 0.5906 inch 
Number of teeth for which to select cutter: 


N 18 
- = 22 teeth. 
cos ¢ 0.82462 
GEAR. 
y 30 
D, =— = — = 5 inches 
Je 6 
o, =x — ¢ = 105° — 34° 27’ = 70° 33’ 
2 cos $, 2 x 0.33298 
O, = Dy, + —— =5+ —— = 5.111 inches 
P 


CC a= si=="70° 33’ + ‘3° 36 sae 
By = $, —f = 70° 33’ — 4° 10’ = 66° 23" 


5 
T 
S 


-—— X cot a, = 2.555 & 0.28891 = 0.725 inch 
2 


H, = Y X cosa, = 0.75 X. 0.27812 == 020m ice 
Number of teeth for which to select cutter: 
N, 30 


= 90 teeth. 


cos ¢, 0.38298 


* * * 


A GAS ENGINE WRITE-UP. 


We recently received a description of a new gas engine hay- 
ing a most extraordinary introduction, as follows: 


“A Miracle of Simplicity, Efficiency, and Economy! The 
Evolution of Power, from the primitive steam engine, crude 
and imperfect, but containing the principle which made possi- 
ble the monsters of iron and steel, which have revolutionized 
the world, to the new mechanical marvel, the gas or air ex- 
pansion ‘engine, includes the history of all modern progress 
and all modern civilization. With the steam engine, wonders 
were done—with the gas engine miracles have happened. 
With its aid, navigation of the air is an accomplished fact— 
automobiles skim the earth at a speed deemed, a few years 
ago, unattainable—submarine boats dive into the depths of 
the seas like ducks—and Power, which has multiplied a 
million-fold the productive capacity of human hands, has been 
placed within reach of even the farmer, to aid the bounty of 


_ Nature.” 


And then down, bump, we come from the empyrean to a4 
description of the ‘“‘perfect” gas engine. This matter, sent with 
electrotype cuts to all the trade’ journals, is assumed by the 
misguided press agent to be the kind of stuff that sells goods. 
But it is not so, for the methods of Tody Hamilton, the vet- 
eran Barnum & Bailey advertising manager, do not apply well 
to descriptions of machinery. A plain, matter-of-fact article, 
pointing out the new features of design and the advantages 
claimed, is generally best. Over-statement weakens the 
strength of any claim, and when couched in such extravagant 
language as given above, it becomes ridiculous. 

* * * 


A curious gas engine break-down was described in a recent 
issue of the Mechanical Engineer. The connecting-rod broke 
on account of insufficient lubrication for the cross-head pin 
in the trunk piston. The engine was running satisfactorily 
when the rod broke without warning about a quarter of the 
length of the rod from the wrist-pin. Immediate examination 
discovered that the two broken ends of the connecting-rod were 
“blue hot,” and when a rope was tied around the broken 
shank to pull the piston out of the cylinder, the rod was found 
hot enough to burn the rope. The fracture was due to the 
rapid bending of the rod back and forth, the wrist-pin bearing 
having seized cn the pin. The rapid bending of the rod had 
raised its temperature in the same manner as a wire heats up 
when bent back and forth with the fingers. 
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TO FIND THE RADIUS, HAVING GIVEN THE ARC 
AND THE MIDDLE ORDINATEH. 


Referring to the problem of finding the radius of an are 


having given only the length of the are and its middle ordi- . 


nate, of which we have had some discussion recently in the 
letters department and in ‘How and Why,” Mr. J. J. Clark, 
manager of the text-book department of the International Cor- 
respondence Schools, Scranton, Pa., writes us that a member 
of their faculty has worked out the following formulas which 
give close results in the extreme cases of the semi-circle and 
an are of 120 degrees, and still closer approximations when 
the arc is short, as will be seen in the last example: 
Let d=the diameter, 
1= length of the are, 
h =middle ordinate (which of course is the versed sine 
of half the arc). 
h 
r~=—=—, 
Bue 
Then the following formula can be applied, first determining 
the value of n for convenience in working out the equations: 


B (ae) 
—— 


If m is small, the formula may be shortened to 


1 
Ora, ( — nf}, or, more accurately, 
12%” 


Sellen (,) |* 


For a semi-circle, the first formula gives d= 2.0609 
the second formula gives d= 2.1341 
the third formula gives d= 2.08905 
For an arc 120 degrees, the first formula gives d= 2.01074 
the second formula gives d= 2.03622 
the third formula gives d= 2.01861 
d should, of course, equal 2 in all cases. 

The third formula perhaps is the most convenient to use 
and is quite accurate enough for most practical purposes. Be- 
low is given an example in which the length of the arc is 
short: 


l= 0.5236 h = 0.03407 
0.03407 
n = ——— = 0.0216 

1.5708 

0.5236 \? 1 0.06814) ? 

eheoad — | §———_} — - — { —__ 0.03407 
0.06814 3 1.5708 
= 2.00165 


The actual diameter is 2, the same as before. 


* * * 


THE SHOP OPERATION SHEETS. 


With this issue a series of shop operation sheets is begun 
which is intended to present, from month to month, methods 
of procedure for a great variety of machine shop operations, 
in as clear and concise a manner as possible. These will in- 
clude examples of lathe, planer, milling machine, drill press 
and other standard machine work, and bench and erecting 
work as well. In general, each operation will be illustrated, 
and the effort will be made to show as much as possible in the 
cuts, reducing the description to steps arranged in logical 
order and worded in the shortest manner. Some operations 
may require more space than can be given in one issue, and 
on the other hand some may require only one section of a 
sheet. Consequently, it will not be attempted to invariably 
make each sheet complete in itself, or to have each sheet per- 
tain to one subject alone. In a year thirty-six shop opera- 
tions will be given to each subscriber, in convenient shape 
for filing or binding, and in the course of a few years we hope 
to gather together in this shape the best exposition of machine 
shop practice, simply presented, that ever has been published. 
Suitable contributions for these sheets will be accepted from 
our readers. For further information write to the Editor. 
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MULTIPLE SPINDLE ATTACHMENT FOR 
UPRIGHT DRILLS. 


OSCAR E. PERRIGO. 


In many classes of manufacturing work, and particularly 
in small or moderate sized jig work, a multiple spindle drill 
is not only very desirable, but in some cases a positive neces- 
sity when we come to consider the question of the quantity 
of the output. While there are a number of very ingenious 
and well designed drill holders by means of which drills of 
different diameters may very quickly be substituted for each 
other, the operations, however rapid, must consume some 
time. If we were to make an accurate time study in detail, 
including every motion from the time the operator picks up 
his piece of work until he lays it down after having com- 
pleted the designated operation upon it, we should frequently 
be surprised at the large percentage of time spent in 
handling the tools, the jig, or the fixture and the work, in 
comparison with the time employed in the actual operation 
of the tool. Considerable time must be employed in these 
time studies if we are to fully realize the importance of re- 
ducing the handling time, for therein lies the broader and 
easier field for improvement in reducing the operating time, 
and hence the cost of machining the product. 

It is much more often the case that. good, single spindle 
drills are at hand than that we have those provided with 
multiple spindles. The present properous conditions of all 
manufacturing operations have created such demands for all 
classes of machine tools that it is well nigh impossible to 
obtain them at short notice or when they are most wanted. 
It was under these conditions, and from considerations of 
this character, that the multiple spindle attachment about to 
be described was designed. The upright drill which was 
available for this purpose had a circular table about 30 inches 
in diameter, and a 214-inch spindle. 

Referring to the cut, the front elevation of the attachment 
shows the method of its fastening to the table. The end 
elevation shows the method of feeding the drills by a single 
lever, in connection with a rack and segment. A plan and 
partial horizontal section is shown, where the top member of 
the main frame has been omitted in order to more clearly 
show the driving mechanism. The general construction of 
the device is as follows: Upon the drill table A is bolted the 
main frame B, secured by bolts as clearly shown in the cut, 
The main spindle © of the drill passes down in front of 
the center of this fixed frame, its top member being cut away 
for that purpose as shown in top view. Sliding verti- 
cally in the frame B is fitted the spindle frame D, held in 
place by the gibs HH, and having journaled in it the drill 
spindles FF F F, upon whose upper ends are fixed the spur 
pinions GG GG, by which they are driven. The pair of spin- 
dles on each side of the drill spindle C have their driving 
pinions connected by idle pinions H H, and the power com- 
municated to the entire train by the elongated gear J, fixed 
to the drill spindle C. The idle pinions H H run upon studs 
screwed into the top member of the sliding frame D. The 
gear J is of sufficient width of face to transmit the power to 
the auxiliary drill spindles FF FF at any point within the 
limit of their vertical movement. 

The movement of the sliding frame D is accomplished by 
means of the racks KK, attached to its rear side, and en- 
gaged by the toothed segments L L, fixed to the rock shaft M, 
which is journaled in rearwardly projecting brackets on the 
main frame B, and controlled by the hand lever N, by which 
the drills are fed downward. To balance the weight of the 
sliding frame D, the lever N may be counterbalanced by a 
weight formed upon, or attached to, a rear extension of it, 
or better by spiral springs attached by their lower ends to 
the sides of the sliding frame D, and their upper ends to the 
top member of the main frame B. When in operation the 
main spindle C of the drill is locked in reference to its ver- 
tical position so as to properly locate the driving gear J. If 
the driving belt of the drill be running open it is crossed, so 
as to give a proper direction to the revolution of the spindles 
as shown by the arrows. For very light work, and in cases 
where the noise of the rapidly running gears is objectionable, 
flat or even round belts may be used, and the expense of the 
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gears partially avoided. In this case but two belts need be 
used, an idler being properly placed to give sufficient belt 
contact to drive the drills. 


In case it is necessary to locate the several drill spindles . 


in various positions in relation to each other, so as to drill 
several holes simultaneously, the idle pinions HH may be 
carried by movable brackets similar to the change gears of 
an engine lathe. The drill spindles may be journaled in 
boxes sliding in a slot in the movable frame, or sliding upon 
the horizontal bars of the frame. It might, for the same 
reason, be necessary to interpose between the driving gear J 
and the pinions on the drill spindles adjustable idle gears or 
pinions. 

The drill spindles need not necessarily be located in a 
straight line, but may be so located as to fit the holes in any 
special piece of work. They may be equally spaced around a 
circle if much work is to be done of this form. The spindles 
may be located by radial slots in an upper and lower plate, 
properly connected so as to constitute a sliding frame, and 
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SUGGESTED REFINEMENT IN THE HOBBING 
OF WORM-WHEBELS. 


R. E, FLANDERS. 


At the right of Fig. 1 is a sectional view showing a hob in 
the act of putting the last finishing touches on a worm-wheel. 
The hob is supposed to be a new one and is shown in the 
condition it is when first received from the makers. At the 
left of Fig. 1 is shown the same hob putting the finishing 


touches on a worm-wheel similar to that in the first case. The 


hob in this case is represented as having been in use for a 
considerable time, and having been ground down to the last 
extremity, ready to be discarded for a new one. A study of 
this cut will show that if the hob is made in the first place 
to properly match the worm which is to drive the wheel, it 
will not, when worn, cut exactly the proper form of tooth in 
the blank to mesh with that worm. The teeth are cut to the 
same depth in each case, this being necessary in order to make 
a proper fit with the worm, which is the same in each case 
and it set at the same 
center distance. 
grinding away of the 


worn hob has reduced 
its diameter by an 
amount indicated by 
dimension 0b. Its center 


is therefore at P on the 
line AB, which is off- 
set by a distance repre- 
sented by dimension a 
from the line CD in 
which the center O of 
the new hob is located. 
This reduction in diam- 
eter as the hob is ground 
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Multiple Spindle Attachment for Upright Drills. 


running in three or four vertical guides. By this means 
holes placed in circles of varying diameters may be drilled. 
In such a device the drill spindles might be driven by one or 
the other of the methods described above. The practical 
utility of the device is readily seen, as the ordinary single 
spindle drill may be easily and economically converted into 
a useful multiple spindle drill with any desired number of 
spindles, and located in any desired arrangement. 
Ee ok Ys 

The Union Iron Works, San Francisco, Cal., has undertaken 
what is said to be the heaviest task in the way of repairing 
a merchant vessel ever undertaken in the United States. It 
is the removing of the entire bottom of the Pacific mail steam- 
ship Manchuria which was wrecked on the rocks of the Ha- 
waiian Islands several months ago. The entire bottom will 
have to be rebuilt. Over 300 shell plates and 90 per cent of 
the floor plates will be replaced. The job will employ 600 men 
and will require 1,560 12x 12-inch timbers for shores. Not- 
withstanding the greatness of the job it is expected that it 
will be completed in four months time. 


away from time to time, 


from the construction 


ac at ms ie so evidently follows 
! 


explained. 


hobs that they can be 
ground without chang- 
ing their shape. This is 
true so far as the out- 
line of the cutting edge 
is concerned, but it will 
be evident on examin- 
ing the conditions 
shown in the left hand 
of Fig. 1, that whatever 
the outline of the cut- 
ting edges, a new hob 
of radius R will not cut 
exactly the same shape 
‘teeth in the blank as 
the worn hob with radius r. The elements of the tooth sur- 
face it generates are struck from a center P, removed by 
dimension @ from center O’ which is the location of the axis 
of the worm with which it meshes. 

It is possible, and perhaps practicable, to overcome this 
slight error; that is, to so design and use the hoh that it will 
cut as correct teeth when worn as when new. In Fig. 2, dot- 
ted line A A represents the outlines of a new hob in the act 
of finishing the worm-wheel shown. Were a hob, ground as 
shown at the left of Fig. 1, to be substituted on the arbor for 
this new hob, without altering the adjustment of the machine 
except to move the hob endwise and bring it in contact with 
the teeth of the wheel on one side, this hob would be repre- 
sented in Fig. 2 by the full line BB. It is evident that the 
left hand cutting edges of this hob coincide (to the depth they 
extend into the wheel) with those of the new hob represented 
by outline AA. They will, therefore, so far as they extend, 
cut identically similar and correct tooth curves with the new 
hob. : 

Teeth cut with this worn hob would, however, evidently 
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of the relieved hob, that 
it. scarcely needs to be a 


It is said of relieved 


" 
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have two faults. The space would be too narrow at the pitch 
line by a distance measured by dimension m, and they would 
not be cut deep enough in the blank by a distance measured 
by dimension n. Our problem is to so alter the design and 


‘ application of the hob, that, even when it is worn, we can 


cut the teeth deep enough and the space wide enough. 

Fig. 3 shows these conditions fulfilled. Dotted line GC 
shows the outline of the proposed hob when new. The only 
difference between the proposed hob and the regular one, 
whose outlines are shown by the dotted line A A in Fig. 2, is 
that the teeth have been lengthened by an amount equal to 
dimension 0. The hob is fed in as was the case with the new 
hob in Fig. 2 until the distance between its center line and 
that of the blank is the same as that between the center line 
of the worm and the wheel in the finished machine. The in- 
crease in radius, then, by an amount o, makes the hob cut a 
clearance deeper than is necessary by that amount. In a 
spur gear this would doubtless be a bad thing, since it would 
make the tooth slenderer and therefore weaker, A worm gear, 
however, if designed to be sufficiently durable for continuous 
use, is almost certain to be several times stronger than neces- 
sary, so that the slight weakening involved in the change is 
not of great importance. When the hob is worn to the shape 
shown by the full outline DD, the hob is evidently of the 
same diameter as the new one in Fig. 2, represented by dotted 
outline AA. Our tooth space, however, as before explained, 
will be too narrow by the amount m in Fig. 2 or p in Fig. 3. 
To widen it out sufficiently, it is therefore necessary for us, 
after the hob has been fed in to the proper depth, to still 
continue the cutting action, feeding the hob endwise, however, 
until it has been displaced to the position indicated by out- 
lines D’D’. The resulting tooth is evidently identical with 
that given by the new hob AA in Fig. 2. 

It will be understood that when the hob in Fig. 3 is new, it 
will not have to be shifted endwise at all, since it will cut a 
tooth space of the proper width as soon as fed to depth. It 
will, however, cut a space deeper than necessary by an amount 
o. The worn hob, on the other hand, has to be shifted longi- 
tudinally by an amount p and cuts to exactly the required 


— 


= 
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Fig. 1. The Difference in Shape of Teeth Cut by New and Old Hobs. 


depth. These represent the two extreme conditions. When 
the hob is half worn, the excess clearance will be equal to 
half of 0, and the longitudinal displacement necessary will be 
equal to half of p. 

While the change in the design of the hob could be made 
easily enough, there is doubtless some difficulty in making the 
required change in the hobbing of the blank. Taking it for 
granted that the hob has been made to suit the worm which 
is to be used, and that it, therefore, has the same pitch diam- 
eter and thickness of tooth at the pitch line, the method of 
procedure will invariably require that the hob be fed in to 
the worm-wheel blank until the distance from the center of 
the hob to that of the wheel, is the same as the distance from 
the center of the worm to that of the wheel in the finished 
machine. This will be true whether the hob is new or worn, 
and whatever may be the kind of machine on which the hob- 
bing is being done. 

The method by which the hob is displaced longitudinally 
will depend on the machine used for the operation. There 
will be no possible way of doing it if the wheel is being fin- 
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ished while running loosely on centers, as is common practice 
when the blank has first been gashed. It is required that the 
hob and blank be positively geared together. If a positively 
driven hobbing attachment in the milling machine is being 
used, the matter is simple. If the hob is being driven by the 
spindle of the machine, throw in the cross feed in either di- 
rection until the required longitudinal displacement of the 
wheel with relation to the hob has taken place. The question 
as to when this has taken place may be decided either by 
measuring the thickness of the tooth, as in cutting spur gears, 
or by trying the wheel from time to time with its worm, the 
two parts being mounted in place in the machine they are to 
go in, or held the proper distance apart by other means. 

For regular hobbing machines, as at present made, the mat- 
ter is more difficult. The required longitudinal displacement 
of the hob may be obtained, in effect, by a rotary displace- 
ment of the hob which may be accomplished by slipping (a 
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Fig. 2. Cutting Action of Ordinary 
Hob at Fixed Center Distance, when 
new and whe worn. 


Fig. 3. Cutting Action of Pro- 
posed Hob, when new and when 
old. . 


tooth at a time), the teeth of the change gears connecting the 
hob and the blank. If a hobbing machine .were to be built 
especially for use in the way suggested in this article, differ- 
ential gearing could be introduced in the train between the 
hob and the wheel, to which a power feed could be given to 
effect the rotary displacement when the hob had been fed to 
depth; or a power feed might be applied to feed the spindle 
and its attached hob endwise to effect the same result. 

The writer is not certain that the error which exists in the 
use of relieved hobs is of enough importance to warrant tak- 
ing any trouble to remedy it. It is always well, however, to 
know and understand such errors as may exist in any process 
of this sort, no matter if they are of no great practical im- 
portance. While some designers and shop men have doubt- 
less recognized the existence of this particular error, still 
probably most of them take it for granted that the process 
is absolutely accurate, since they are so often reminded that 
the relieved hob can be “ground without change of shape.” 

* * * 


AN BXAMPLE OF THE RESISTING POWER OF 
SOFT MATERIALS. 

In dealing with automatic machinery, experimenters have 
often found most surprising results in the use of soft ma- 
terials, where harder ones have failed to stand the racket. In 
a recent article in a contemporary, for instance, was described 
the difficulty experienced by a manufacturer with the feed 
rolls for a wire drawing machine. Although made of the 
best steel obtainable, hardened and toughened to the highest 
degree, these rolls still rapidly wore away under the friction 
of the stock they were feeding. The problem of making dura- 
ble feed rolls was finally solved by making them of annealed 
steel. When this principle was discovered and applied, no 
further difficulty was met with. 

Another case illustrating the resistance of soft materials 
to wear came to our notice a few days ago. It was an inci- 
dent of an entirely different character, but illustrates the 
same principle. A split box carrying the feed shaft on a cer- 
tain woodworking machine was too tight, so that it caused 
the bearing to heat. The operator inserted a slip of paper 
under the cap on one side. This slip of paper was so long 
that it projected beyond the shaft, within the range of a pro- 
jecting set screw in a collar on the shaft, which struck it at 
every revolution—that is to say, about 100 or 120 times per 
minute. The set screw struck this paper for practically a full 
working day, every working day for seven years, without de- 
stroying the elasticity of the paper or entirely wearing it 
away. The screw, meanwhile, had been polished pright and 
perceptibly worn by the friction of the paper. 
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MACHINERY’S NEW OFFICES. 


The above illustration shows the twelve-story building in 
which MaAcHINERY’s offices are now located, at 49-55 Lafay- 
ette Street, corner of Leonard, being one block east of Broad- 
way and four blocks north of City Hall Park. Lafayette 
Street, formerly Elm, extends from Reade Street to Astor 
Place, and is the route of the Subway from Worth Street to 
Astor Place. It will be noted that one of the kiosk entrances 
to the Subway shows in the accompanying illustration at the 
right of the first building beyond, and in the distance is seen 
a portion of the roof of the magnificent Hall of Records, re- 
cently completed. The new location is one of the most con- 
venient in downtown New York, being near the Brooklyn 
Bridge and the Subway, which latter already gives quick 
communication throughout the length of Manhattan Island 
and: beyond. Later it will communicate directly with the 
Brooklyn Subway, and the great Hudson Tunnel system. 

This part of the city is of considerable historic interest. 
It is near the site of the old “Collect,” a pond which for a 
brief time about one hundred and thirty years ago was the 
city’s water reservoir, and later became a dismal and danger- 
ous stagnant pool, in which the town people threw dead cats 
and dogs—and sometimes men as well. The real estate with- 
in a stone throw’s radius of the site of the old pond is to-day 
valued far up in the millions. 

The building is a good example of modern skyscraper con- 
struction, being fireproof and especially adapted to our re- 
quirements. A ten-year lease has been taken of the eighth 
floor, having an area of 6,500 square feet, which we hope 
will accommodate our business for some years to come, al- 
though a continuation of its proportionate growth during the 
past fifteen years may oblige us to take additional space be- 
fore the termination of our lease. The central location, which 
is shown on the map in the next column, makes it convenient 
for all our friends who visit New York to call on us, and 
we extend to them a cordial invitation to do so. 
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THE MACHINERY AND METAL CLUB. 


The demolition of the two blocks bounded by Cortlandt, 
Dey, Fulton and Church Streets, in the center of the ma- 
chinery district of New York City, to make room for the Hud- 
son Tunnel Terminal Buildings, dislodged a large number of 
firms in this trade; and on account of the difficulty of obtain- 
ing warerooms, a number of them contemplated moving up- 
town on the theory that proximity to the hotels would prove 
a convenience to visiting buyers. The fact that a move of 
this kind would result in spreading the trade over a wide area 
was lost sight of. 

The great advantage to the machinery trade of continuing 
in its present central location, which can be quickly reached 
from every point, was at once seen by Mr. Francis H. Still- 
man, president of the Watson-Stillman Company, who set 
about the organization of a Machinery and Metal Club that 
would both fill an existing want and help to insure the con- 
tinuation of those trades in their present location. In 
response to a circular letter sent out by Mr. Stillman a large 
meeting of those interested was held early last month, and an 
organization committee appointed to take the necessary steps 
for the formation of the club, the success of which appears to 
be assured, as more than four hundred applications have been 
received by Mr. Stillman alone, which number does not include 
other names received by members of the committee. An 
option has been secured on two floors of the Fulton Building, 
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Map showing Location of the Hudson Tunnel Terminal Buildings and also of 
MACHINERY’S New Offices. 


A.—-MACHINERY’S new office. B.—Hudson Tunnel Terminal Building. 
C.—Subway Foot-path under Dey Street. D.—Hudson & Manhattan R. R. Co.’s 


Twin Tunnels. H.—Approach to the new East River (Williamsburg) Bridge. 
F.—Approach to Manhattan Bridge, now building. 


one of the buildings forming the great terminal property which 
will be practically the center of the Subway and tunnel sys- 
tem of New York and vicinity. The map on this page shows 
at a glance the convenience of the location and its accessi- 
bility to various points in and near New York. 

In connection with this movement, Mr. Stillman has also in 
mind the erection of extensive warehouses at the Jersey City 
end of the tunnel, which will be but a few minutes from the 
Terminal buildings, and which will afford ample storage and. 
show room facilities at a far lower rental than can be obtained 


on Manhattan Island. 
* * * 

A good mechanic will not use a hammer and set to tighten 
or loosen a nut, but it would be a very poor mechanic who 
would not know enough to use this handy expedient in an 
emergency if a wrench were not at hand. 
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LETTERS UPON PRACTICAL SUBJECTS. 


METHOD OF REPAIRING TWIST DRILLS WITH 
BROKEN TANGS. 


The object of the accompanying cuts is to show how I pro- 


- pose to get out of doing one of the most unwelcome jobs as 


it is usually done by substituting a method which will not 
only save the necessity of turning up the shanks of this pile 
of drills, but which will prevent a similar pile from ever 
being sent into the tool-room for shank repairs again. To 
the right in the cut, Fig. 1, will be noticed sockets or collets 
having been made with a flat section running the entire 
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Fig. 1. Collection of Drills with Broken Tangs, and Sockets for Repaired 
Drills without Tangs. 


jength of the taper hole. A corresponding flat is made on the 
shank of the drill. I have demonstrated by actual test that 
the drill will break before allowing the shank to twist. The 
manner in which these collets are made may give some sensi- 
tive tool-room autocrats a shock, but nevertheless excellent 
results can be obtained by the method adopted. 

First, take a bar of machine steel about 3/16 inch larger 
than the large end of the collets to be made. If you can do 
this job in a turret lathe, so much the better; if not, cut up 
the bar in lengths to suit the collets being made, drill a hole 
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Fig. 2. Device for Milling Flat on Taper Shanks. 


in the blanks about % inch deeper than the length of taper 
shank of the drills, and 1/32 inch larger than small end of 
the drill shank. Then make the two taper drifts shown in 
Fig. 1. One should be smaller than the drill shank and have 
a less steep taper; the second one should be made the same 
size and taper as the drill shank for which the collet is to 
be used. Heat the blank and drive in the first drift, and 
use the flattener to form the flat section. Then remove the 
drift, reheat the blank, and drive in number two drift up to 
the shoulder, using the flattener again to complete the forma- 
tion of the flat section of the hole. 


cised by the toolsmith an excellent job can be made. After 


If ordinary care is exer-_ 


the hole has been polished up, and the outside of the blank 
turned, it will keep some men guessing as to how it was made. 
The blanks are now turned up on the special arbor shown. 
The nut is used to take them off the arbor after having turned 
them. 

Fig. 2 shows a milling fixture used for milling the flats on 
the drill shanks, three or more at a time, which scarcely re- 
quires any explanation. The taper holes are made to suit the 
various sizes of drill shanks, and afterward cut away to al- 
low the shanks to project the amount it is desired to mill off. 
I have found that for number one Morse taper shank a 5/16- 
inch wide flat at the large end is about right; for number two 
taper shank, 7/16 inch, and for number three taper shank 
9/16 inch wide flat is correct. By starting the milling cutter 
at the large end and feeding toward the small end, this fixture 
works very successfully, and I have had all the drills in the 
shop milled for these sockets, so that I believe there will be 
no more broken drill shanks to repair here. I would specially 
recommend these sockets to be used where drilling is being 
done with air motors, as my experience is that far more tangs 
are twisted off in air motors than in machines. OBSERVER. 


SPRING COLLET FOR HOLDING WORK BY 
THE INSIDE. 

The accompanying cuts show a spring collet which I have 
made and used in reboring brass bushings which have been 
pressed into a casehardened clutch. Part A, Fig. 1, is the 
clutch and B the bushing. The clutches are made of machine 
steel, and are a combination roller ratchet and clutch. ' The 
section at C shows the roller race. Now we find that after 
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Fig. 1. Spring Collet for Holding Rings, Etc., Fig. 2. Slits Cut 
by the Inside. in End of Collet to 
produce Spring 

Action. 


casehardening, the clutches change their shape considerably, 
some more than others. The roller races, though bored very 
accurately to plug gage, vary in size after hardening, from 
0.002 to 0.012 inch in diameter. Nor does the bore of the 
clutch into which the brass bushing is to be pressed remain 
true with the roller race, which is important, as it should be 
as near right as possible. 

The company does not care to spend the extra time and 
money that it would cost to grind the bore and roller race to 
exact diameters, true with each other, so we rebore the bush- 
ings after they have been pressed into the clutches, using the 
collet shown in the sketch to hold the clutches during the 
operation. The variation in diameter of the roller race, as 
stated above, prevents our using a solid plug for locating the 
clutch, but the variations do not injure the clutch, it being 
important only that the roller race should be concentric with 
the bore of the brass bushing, which is the bearing. We 
have found our method very satisfactory, as no time is lost 
in chucking. We move the taper plug D in or out by means 
of the screw H. This takes up the variation in the diameter 
of the bore of the roller race and holds the piece securely 
with very little pressure, and after the bushings are rebored, 
they are found to be very nearly true with the roller race. 
In boring the bushings, after the boring tool is once set to 
bore the hole to proper size, the gib is tightened on the cross 
carriage and a great many are bored without changing the 
tool. The bushings are bored to a running fit. They are fin- 
ished all over before pressing into the clutch, except the bore, 
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which is left about 0.010 inch large to allow for reboring. I 

hardly think the jig needs much explanation as it is shown 

quite plainly in the sketch. The plug D is a close fit in the 

body of the jig at F, and G@ represents a coil spring. The 

horizontal lines in Fig. 2 represent the slots sawed with a 

hacksaw. R. B. CAseEyY. 
Schenectady, N. Y. 


GUIDE STRIP FOR DRAWING BOARD. 
A great many draftsmen are quite frequently troubled by 
lines drawn with a T-square not being parallel with each 
other at different points of the drawing board. This is in- 


Length to Suit Board. 
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Guide Strip for DrawingfBoard. 


variably due to the fact that the edge of the drawing board 
is seldom true. This trouble may be easily overcome by the 
application of the T-square guide shown in the cut. The left- 
hand side of the drawing board is cut out 5-16 inch deep by 
154 inch wide, the full width of the board, and a bar of steel 
34 inch by 1% inch, length to suit, is inserted; the latter 
is secured by four screws, the holes for the screws being 
oblong to allow for any expansion or contraction of the draw- 
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Fig. 1. Die for Outside of Blank, 


ing board. This guide, projecting % inch from the edge of 
the board, gives a smooth surface for the T-square head and 
projecting 1-16 inch above the board, as shown, tends to keep 
the T-square blade just enough above the paper to keep the 
drawing paper, which is very often soiled by the shifting of 
the T-square, reasonably clean. Parallel lines at all points on 
the board are insured by the application of this guide. 
Meadville, Pa. J. C. Hassert, 
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SECTIONAL PUNCHES AND DIKES. 


The punches and dies in Figs. 1, 2, 3, and 4 were made for 
producing the punching Fig. 5, in two operations, and illus- 
trate to some extent sectional die making. As a perfect 
punching was required in regard to the inside and outside 
diameters, the design shown was adopted, which proved to be 
all that could be desired as to accuracy and cost of making, 
particularly when compared to previous methods and results. 
In making the punch and die for the first operation, Figs. 1 
and 8, the punch was made first. B is the punch proper, and 
C is the holder which is made of cast iron. 
hardened and screwed and doweled to the holder before grind- 
ing the outside diameter to the correct size. Then the die 
was machined, and after hardening ground to fit the diameter 
of the punch. The sections A and A’ were then fitted to the 
die and fastened with the screws and dowel pins as shown, 
and sheared with the punch. .As the sections A and A’ were 
small; they did not alter any in hardening. 

For the second operation, the punch and die, Figs. 2 and 4, 
were made in the same way, that is, the punch was hardened 
and ground on the diameter D, and the die ground at E to fit 
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Fig. 2. Die for Inside Shape and Holes. 
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diameter D, The sections F and F” were then machined in the 
proper way and sheared by the punch. In hardening the sec- 
tions F and F” one of them altered so much at a that it had to 
be discarded and another made. This could have happened 
had the die been made solid, which would have condemned the 
whole die, ‘and a new die would have had to be made. The 
rest of the design is readily understood by referring to cuts 
Fig. 1, where S is the stripper, and Fig. 4, where the stripper 
is on the punch, the blank being placed on the die guided by 
strips GG’. A. Ci: 


DOES A TECHNICAL EDUCATION PAY? 


Your readers may remember that an article, “On the Object 
of Technical Training,’ was published in the February issue. 
This article brought forth a letter from a young man, a stu- 
dent at one of the larger technical colleges, and a man abso- 
lutely a stranger to me. From this letter I make a few ex- 
tracts with his permission: 


“My case is a typical one. I carried papers and swept in 
the high school and have waited on table, washed dishes, 
pulled weeds and worked in our library to keep myself in an 
engineering school. I read everything I can relative to engi- 
neering education and its faults, the outlook as portrayed by 
the engineering press throughout the country is indeed not 
very encouraging. . If our severe critics could see the 
hardships that some of the boys put up with—how they deny 


The punch was 
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themselves sleep, recreation, good health and even live on two 
meals, they would be a little kindlier in their criticisms,” 

This boy’s picture of his life is not an unusual one; there 
are great numbers of boys who are wholly or partially earn- 
ing their way through colleges. Does it pay? Is it worth 
the sacrifice? The question of whether technical colleges 
ought to make changes in their work does not affect this 
case; the only thing to be considered is whether taken as 
they are, they do a young man enough good to pay. From 
a money point of view there is not much room for doubt 
that these chaps almost invariably do well after they have 
been out a few years. During the first two or three years 
after graduation is the time when we hear the most criti- 
cism. After that they lose in a way their individuality as 
college men and take their stand among men purely on their 
own merits. It is only after they have made this change 
that their employers entrust to them work of sufficient im- 
portance, so that they can really use the education they have 
received. Before that time they are really again freshmen 
in the school of life, and must expect to be hazed more or 
less in the same way that they were when they were fresh- 
men in college. When you run across a man in the shops, 
or on the road or in any engineering work after he is 30 or 35 
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ideas, from books at least. The man in the shop who wakes 
up to the situation and begins to study from books is usually 
at least 25 years old when he does it. He has lost his power 
to study easily, and he is in too much of a hurry to get to 
something, the use for which he can see, to spend much time 
on preliminaries and fundamental work. The college boy has 
this advantage, that in order to stay in school at all, he 
must go through that preliminary drudgery whether he will 
or not. He comes out with a mind trained to look at prob- 
lems in a logical way, but without the ability to take short 
cuts in the solution of problems which have been of everyday 
occurrence to the shop man. The chances of a given boy of 18 
years amounting to anything in an engineering way are better 
by the school method than the shop method to-day (the writer 
believes that the shop method is susceptible of such great 
improvement as to at least equalize the two, but that is 
apart from this discussion). The boy may do just as well by 
the shop method, but it depends more on himself than in the 
school. The fact that in a school he is associated with other 
learners and with men whose business it is to teach, and 
where he has constant incentive to study, is very different 
from shop associations where there is every incentive to let 
his study go. If some technical school could make arrange- 
ments with some manufacturers or en- 
gineers to take their product and work 
them hard and hide them away for two 
or three years and only let them out 
and. give them their degree at the end 
of their practical course, then the 
reputation of that school might grow, 
but it would serve no practical pur- 
pose better than the present system. 
It would simply do away with the 
chance which so-called “practical men” 
have of making fun of the green tech- 
nical graduate, because he would be 


kept in a dry kiln to season for a year 
or so, instead of being stacked out in 
the open where everyone could see the 
sap ooze out. 
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Fig. 3. Punch for Punching Outside of Blank. 


years old, it is hard to guess whether he came up to his job 
through the shop or from an engineering school. If that is 
so, then why is it any better for a boy to go through a college 
rather than through the shop? My answer is just this: The 
college road is shorter and is more likely, using the same 
raw material, to succeed. The shop educated boy learns cer- 
tain things regarding actual work, use of tools, handling 
work, etc., better and more thoroughly than the graduate. 


But if he learns anything of mathematics, of drawing, of de- . 


sign, he does it at a sacrifice of time and strength at least 
equal to that which the college boy without money may make, 
He must learn at night and without a teacher at his elbow. 
He cannot have the advantages of a laboratory, and that is a 
serious drawback, but he must dig out a great deal for him- 
self, which is an advantage. Again, as a matter of fact, young 
men 18 years to 21 years old—the time when most boys are 
in school or are apprentices—are at the age when their minds 
are most receptive of new facts, yet are at the age when they 
will not voluntarily make the effort to reach out for new 


Fig. 4. Punch for Inside Shape and Holes. 


Muchinery, N.Y. 


Machinery, N, Fr 
Fig. 5. Finished Punching. 


One other word to any young men who are making sacri- 
fices to get their education. You cannot get anything in this 
world without making sacrifices. When you get rich you 
have got to keep straight. You have to remember that you 
are up where everyone can see you. You are not independent. 
You cannot be. It is just as hard to do things that you do 
not want to just because it will make talk if you do, as it 
is to go hungry. When you have the money to buy privi- 
leges which the law says you shall not have, it is no easier 
to obey the law than it is to go without sleep. You are going 
to have just about so hard a time just so long as you live. 
By-and-by you will get used to it and will appreciate any 
little let-ups that fortune may give you, and when things are 
going hard you may be thankful that there is such a thing 
as work in which you may lose yourself, and when things 
are bright, be thankful that there is work which must be 
done to keep you from having idle time to put you to your 
wits’ end for something to do for amusement. 

ENTROPY. 
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A MUSICAL JOB. 


Once I was “holding down a job” in a little repair shop, 
where I was everything from a casting cleaner to toolmaker. 
A chap brought in a mandolin one day, and said that the 
frets were too high. He had been filing them one by one, but 
could not get them level. As soon as he got one lower than 
the next, the thing would sound like ‘‘The Call of the Wild” 
or anything but the note desired. The boss told me to “see 
what I could do.” I looked it over and told the chap I would 
do it in two hours, which meant $1.50 to him. He appeared 
to want to hang around and see how I went at it, but I had 
an idea and didn’t want to be bothered by too many sugges- 
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Planing Mandolin Frets. 


tions, so I told him I would not be able to start for some 
time, and he went off with the intention of returning before 
I began. As soon as he was out of the door I measured the 
fingerboard and found that it was 914 inches, or 3 inches too 
long for the small old shaper, so I clamped it on a 6-foot 
planer with wooden straps and layers of cotton waste, and in 
fifteen minutes I had a couple of fine cuts across the brass 
frets and the job was finished with a few strokes of a fine 
file on the edges, rounding them to avoid taking chunks of 
meat out of the player’s fingers when he surpassed himself 
in the flights of harmony. ‘ 

Our customer was much surprised when he returned to find 
his instrument iying finished on the bench, and after “string- 
ing it up” he gave us a couple of jigs, and appeared satisfied 
with the result. He wanted to know how it was done, but I 
evaded answering, fearing he might imagine I had injured 
the frail instrument by clamping it, although I had not used a 
wrench with a 4-foot pipe on the handle. Next day Jimmy, 
an apprentice, informed me that he had told the chap I had 
“bitten” off the desired amount. Although I scarcely think 
this was swallowed, nevertheless there doubtless hangs a cloud 
of mystery around the fingerboard of that instrument. 

W. L. McL. 


————_—_ 


AN INGENIOUS APPRENTICE. 


In a small shop in a city in southern Pennsylvania, there 
worked a lad of about sixteen years of age. The line of work 
carried on in this shop was rather general in its character, 
including the manufacture of steam engines, pumps, boilers, 
etc.. This was no unusual state of affairs, however, in the 
latter part of the sixties, as almost every shop was more or 
less of a general repair and job shop. 

A man came to the shop one day and asked to have a num- 
ber of egg-shaped weights made, to be cast of cast-iron and 
to weigh exactly 12 pounds. The owner and, foreman of the 
shop was somewhat at.a loss as to how he should go about 
making a pattern for the job. His knowledge of higher mathe- 
matics did not permit him to make “any accurate calculations,” 
During the day, he spoke to Frank, our young apprentice, of 
the job and asked him what he thought of it. Heretofore, he 
had seen that the lad possessed some genius and he deter- 
mined.to try him again. He said, “Frank, I would like to 


have you make the pattern for that job, if you can.” The lad 
only said, “Well, Mr. Johnson, I can try.” Then Mr. Johnson 
turned and walked away leaving Frank to himself. The boy 


looked at the order as to what was required and sat down and 
studied the proposition over. After a few minutes’ delibera- 
tion, Frank set to work. He constructed a box 4 inches by 4 
inches by 3 inches inside dimensions. This he filled with 
moulder’s clay, having just 48 cubic inches of clay, and started 
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the shaping of the clay into an egg. Having carefully shaped 
the clay until it was about the desired shape, he put it in the 
coke oven and baked it. After the egg was baked, he took it 
to the pattern shop and proceeded to turn up his pattern us- 
ing his clay egg as a guide. Carefully calipering the pattern 
and being sure that it was a true duplicate of his clay egg, he 
sent it to the foundry. A casting was made that afternoon, 
and on its being dumped and cleaned up, it was found to tip 
the scales at exactly 12 pounds, the desired weight. 

On seeing the casting made as required, Mr. Johnson’s 
curiosity got slightly the better of him and he asked Frank 
just how he did the trick, and he had the whole thing care- 
fully explained to him. The apprentice assumed that by 
taking the weight of cast iron to be 0.25 pound instead of 
0.261 pound per cubic inch, he would have sufficient bulk of 
clay to allow for shrinkage in drying or baking the clay, and 
also for shrinkage in the casting. His assumption was only 
arbitrary, but it happened to work out all right, and that 
was all that was to be desired. 

AS a consequence, it so happened that before this lad had 
finished his actual apprenticeship, he was placed in charge of 
the machine shop. The true genius of the boy was early 
recognized and to-day Frank holds quite a responsible posi- 
tion as designer, J. J. JENKINS. 


—_—. 


COMPOUNDING AN AIR DRILL. 


We had some 215-16 holes to drill in an inch-and-a-half 
slab, and as it was a repair job the work had to be done in 
place, using an air dzill. We started in one Sunday morning 
with the largest air drill obtainable, which was intended to 
drill 1144:inch holes at the maximum. And that drill didn’t 
allow the original intentions of its designer to be perverted, 
either. To begin with, the throttle was out of order, and we 
could neither start nor stop it except from the valve at the 
air plug, way across the mill; when the man at the drill and 
the man at the valve finally got the word together, it started 
off nicely for a few minutes, until the overload became too 
great; then there was a short imitation of an automobile 
going up hill, and silence, with an accompanying lack of rota-- 
tion on the part of the drill. The boss looked it up and 
decided it would have to go to the shop for repairs; by the 
time he got a ratchet and half a dozen “Hunkies” on the job 
it was 5:30, and we went home. 

By the next Sunday (the only day in the week that the mill 
shut down) we had rigged up two air drills as shown in the 
sketch, gearing them together; this was done by keying two 
gears, in the ratio of three to one, on the drill sockets, with a 
steel plate on each side of the gears to keep the proper center 
distance and bind the tools together. The main air drill, that 
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Compounding an Air Drill. 


is, the one in line with the drill itself, was held in place by 
an “old man” and fed in the ordinary way; the other, the 
upper one in the sketch, was iashed to the first with ropes, 
twisted tight in order to get the necessary pull. Half-inch 
holes were first made in the slab with a Single drill, and the 
new apparatus put into commission. After a little experi- 
menting it took hold and put those 215-16 holes through just 
like an up-to-date radial would have done it in the shop. 

Of course the full power was not gotten out of the direct- 
working air drill, as it could not work up to the limit of its 
speed; but the work was done, and that was all we cared 
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SCALE OF CHORDS. 


The accompanying cut shows a handy and accurate scale 
for laying out and determining the size of angles. It is 
made so that in a circle with a radius equal to the distance 
0 to 60 on the scale, the distance from 0 is the chord for the 
equivalent angle. If a is the angle in degrees, the chord = 

a ’ 
2 sin —, if the radius is considered to be the unit of length. 
2 


This is the formula by which the scale was constructed. The 
method of using the scale is as follows: 

Take 0—60 as radius and describe an arc; then draw a line 
from the center to any point on the arc. With a compass 
set to the proper figure on the scale, and with the point of 
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To show that I am not prejudiced in this matter by a ten- 
dency to class myself with those ideal designers who can work 
out a design automatically, by pressing the proper keys and 
turning the crark, I will relate a little incident that occurred 
when I was engaged in the design of a certain automatic ma- 
chine which dealt with materials whose characteristics were 
unfamiliar to me. The case is, in a way, parallel to that 
which Entropy mentions. 

The machine in question had, as one of its functions, the 
gluing together of two pieces of cardboard, To apply the glue, 
the cardboard was carried along tangent to the rim of a nar- 
row wheel or disk, which revolved in a pot of heated glue. 
The cardboard thus took off from the wheel a band of glue 
of the required width. This glue, however, acted about as 
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intersection of the radius with the arc as a center describe 
another arc which will intersect the first. From the point of 
The angle between 
the two radii will be the required angle. To find the number 
of degrees in a given angle draw an arc as described above, 
using the vertex as a center, and with the scale measure the 
distance between the two points of intersection, prolonging 
the sides of the angle if necessary to intersect the arc. 
Holyoke, Mass. F. E. PETTERSSON. 


Fig. 1. 


[This is a good example of the way old ideas sometimes 
turn up in new form. The scheme, of course, constitutes a 
scale of chords, a draftsman’s tool which formerly had a 
much greater use than now when it is largely displaced by 
the more convenient protractor. The following method for 
making a scale of chords is copied verbatim from an elemen- 
tary work on surveying (Davies), published in 1834: 
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Fig. 2. Laying Out a Scale of Chords. 


“If, with any radius, as A CO, we describe the quadrant CD, 
and then divide it irito 90 equal parts, each part is called a 
degree. Through C and each point of division let a chord be 
drawn, and let the lengths of these chords be accurately laid 
off on a scale; such a scale is called a scale of chords. In the 
figure the chords are drawn for every 10 degrees.” —EpITOoR.] 


AN ANSWER TO ENTROPY. 


Entropy’s criticism, in the April issue, of your editorial on 
“Principles of Rational Design,” is very well written and sug- 
gestive, but the sentiments he gives voice to remind one 
strongly of the complaint of the youth who hated to wash his 
face because it got dirty again so quickly. Because the ideal is 
unattainable, does Entropy wish us to cease our struggle for 
it? A near approach to the ideal is not quite so unattainable 
as he would have us believe. Without doubt the designer re- 
ferred to in your editorial was thinking principally of machine 
tools when he spoke, in which the conditions governing de- 
sign are as well known and as fully recorded, probably, as in 
any other line of machinery. As a protest against careless 
designing and slovenly neglect of recorded information, the 
editorial was timely, as any one having experience with the 
usual drafting-room methods can testify. 
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of Chords. 

glue might be expected to act under the circumstances. When 
the card left the wheel the glue did not immediately separate, 
but strung out into a fine thread or “whisker” as we used 
to call it. These ‘whiskers’ floated along through the air 
until they met a cross bar of the machine, where they con- 
gregated, and inthe course of time formed a full beard as it 
were, with “side taps” too, if left to themselves too long. The 
machine was, in fact, continually mussed up and clogged up 
from end to end with this sticky, semi-solid glue. 

We at once began to worry over the problem of preventing 
this trouble. Finally we hit on a scheme of placing a roller 
just under the card as it left the wheel and almost touching 
it. This roller was revolved at a high rate of speed in a di- 
rection opposite to that at which the card was traveling, and 
in a very satisfactory fashion pulled the whiskers out by the 
roots before they had time to grow to any size. So we solved 
this difficulty—but were met with another one. How were we 
to remove from the roll the glue thus wound up upon it? 
After thinking the matter over without sleep or food for five 
nights and two days, we hit on the plan of putting a scraper 
close to the roll, and on this the glue was collected before 
it had time to freeze solid. Eureka! It worked! The in- 
ventor and I shook hands with each other and decided that 
the question was solved. A freckle-faced apprentice boy who 
was standing by, however, asked how we were going to get 
the glue off the scraper. Our crests fell at once, and we re- 
tired to meditate on this new problem. 

Leaving the inventor and designers with their troubles, 
let us follow the apprentice for a while. He strayed out to 
the dump at the back of the shop, selected a properly propor- 
tioned and well preserved tomato can, and punched a small 
hole in its bottom. This he plugged with wood, leaving just 
room enough for water to come out a drop at a time, semi- 
occasionally. The boy next hung this over the scraper which 
collected the glue from the roll, which collected the whiskers 
from the card, which took the glue from the wheel, which 
brought it from the glue pot; then he started the machine up. 
The wheel took the glue up, and applied it to the card, the 
roll removed the incipient whiskers and transferred them to 
the scraper, and the water, dropping gently and unostenta- 
tiously on the scraper, dissolved the glue as fast as it accumu- 
lated and allowed it to drop back again into the pot. And 
thus was the problem solved. 13%, da, 194 


INSERTED BLADE TURRET TOOLS. 


With the advent of high speed steel comes the necessity of 
making tools with inserted blades, owing to the high price of 
high speed steel. In the illustrations are shown some of these 
tools which have been used with great success. In making 
tools of this description it is always best, except in large 
sizes, to make them of tool steel, as they have to stand for 
hard usage. The cost of making is a little more, but is offset 
by the length of time they will last. Another advantage which 
is deliberately ignored by many, is in the use of hardened tool 
steel setscrews for holding the blades. Where a screw has 
got to be set down hard six or seven times a day something is 
wanted that will hold. I have seen tools of this kind come 
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into the shop with casehardened soit steel screws, which 
would be broken off inside of a week. It’s a mighty good 
man who can drill out a screw and retap the hole in less 
than half an hour’s time, and that half hour would have paid 
for a tool steel screw which would be good for any number 
of years. If soft steel screws do not break, they flatten on 
the end and cause trouble. Tool steel screws up to % inch 


cae Machinery,N. ¥. 


Fig. 1. 


can be made in the lathe in lots of 50 by an ordinary lathe 
hand for 12 cents apiece, and those 50 screws are equal to 500 
made of soft steel. 

Wherever I can use a through bolt instead of a cap screw 
for holding tool blades I always do so. In that case soft steel 
has the advantage of being the cheapest, for when a bolt 
breaks, it can be replaced in two or three minutes. In regard 
to the tools themselves, Fig. 1 is a squaring tool using flat 


Inserted Blade Facing Tool. 
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Fig. 2. Inserted Blade Hollow Mill. 


stock for blades. Fig. 2 is a hollow mill which will stand up 
under very coarse feeds. As shown it would only turn the 
length of the tool body, but in a turret which would take a 
large shank longer work could be turned by making the shank 
hollow. Fig. 3 is a combination tool which counterbores, 
countersinks, and squares the end of the work. Made with a 
taper shank it can be used to good advantage in the drill 
This tool is somewhat special but the idea can be car- 


press. 
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Fig, 3. Combination Counterbore and Countersink with Inserted Blades. 


ried out in a great variety of ways. Different sizes of pilots 

and counterbores can be used, and the blades can be ground 

to different shapes. PauL W. ABBOTT. 
Lowell, Mass. 


DEVICE FOR CUTTING FERRULES. 


The cut herewith shows a device I made some time ago for 
cutting ferrules in the factory where I was superintendent. 
We used thousands of ferrules cut from 1 inch outside diam- 
eter brass pipe. We had tried several different ways to cut 
them, but they all took too much time, and as these ferrules 
must be accurate for length, from 5-16 to %, inch in length, I 
finally conceived an idea for making this tool. We had a 13- 
inch by 7-foot lathe with a 11-16-inch hollow spindle, so we 
bought the pipe in 16-feet lengths, and by using this tool in- 
stead of the tool-post, the 1-inch hole being central to the cen- 
ter of the lathe, we were able to cut from 80 to 100 ferrules at 
one setting. The cut explains itself. By putting the pipe 
through the hollow spindle and holding it in a universal chuck, 
it was possible for a boy to cut about 75 to 100 ferrules per 
minute. It may be seen that by running the end of the pipe 
in the 1 inch hole which acted as a steady rest, and adjusting 
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the stop screw in the stop bar, all that was necessary was 
to pull the hand lever which works the cutter bar. The fer- 
rule was cut off and dropped out of the way, and the carriage 
was run ahead till the setscrew struck the end of the pipe, 
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Device for Cutting Off Brass Pipe. 


thus setting the tool for another cut. The cutter was made 
from 1-16-inch self-hardening steel, and by grinding so that 


the outer edge was a trifle ahead so that it would cut through — 
first, the pipe was cut so that there was practically no 


burr at all. We also found, when making bushings of different 
sizes, that this was a very desirable tool. The plant where I 
am now employed is making a large tool like this for cutting 
off large shafting, bridge pins, and gas pipe ferrules, ete. ; 
A. L. F. 


HANDLING A LONG SHAFT, 

Some time ago a New England shop received an order for 
a 2¥%-inch shaft, 44 feet long, and free from couplings. As 
the shop was equipped with a shafting machine having a 
rotary cutting head, the job was begun at the blacksmith shop 
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Handling a Long Shaft. 


by welding together two 22-foot shafts. The path of the shaft 


after leaving the anvil will be seen by referring to the dia- 
gram. The shaft was run through the open window and into 


the street after being turned, and was received by twelve men 

who carried it to the platform cars, two cars being necessary, 

owing to the excessive length of the shaft. Wm. C. Terry. 
Boston, Mass. 
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ANSWERS TO W. J. B.’S PISTON TROUBLE. 


In answer to W. J. B.’s inquiry in the March issue I would 
say that the trouble might be caused by the method of heat- 
ing. If the piston was heated through the hole, as the quicker 
way, the rim would not expand as fast as the center and this 
would cause the hole to close up. If the rim were heated 
first, allowing it to expand while the heat worked toward 
the center there would be no trouble. I have seen holes in 
rolls for boring mills, bored 215/16 inches, heated in the bore, 
and when cooled off the holes were from 0.002 to 0.003 inch 
smaller than when first bored. Wes je AER 


Referring to the question of W. J. B. in the “How and Why” 
department of March, I would offer the following explanation 
The metal surrounding the hole’ was probably heated to a 
much higher temperature than the remainder of the piston. 
- The hollow heated metal would expand in the direction of the 
least resistance or toward the hole, being prevented from ex- 
panding in the opposite direction by the resistance of the 
cooler surrounding portion. I had the same trouble when 
preparing parts for shrink fits, but the trouble disappeared 
after allowing the piece to be uniformly heated. 

Alliance, Ohio. E. D. GAGNIER. 


Answering W. J. B.’s inquiry regarding the behavior of a 
certain 22-inch piston, I would say that the hollow form of 
piston had nothing whatever to do with the contraction of the 
hole after heating. Probably the piston was not heated prop- 
erly, that is, uniformly all over. Heating the piston around 
the hole only does not enlarge the hole, but rather tends to 
contract it on account of the high resistance of the cooler 
metal outside. I would say that the allowance for the fit was 
about three times too much; 0.002 inch per inch of diameter 
is the maximum allowance in good practice. 


Scottdale, Pa. M. B. STAUFFER. 


_ In answer to W. J. B.’s experience with a piston rod not 
entering the piston after it was heated, would say that I had 
a similar experience. When working in the Santa Fé Railroad 
shops about six years ago, I had occasion to fit a piston rod to 
a piston and made the usual allowance for shrinkage. I in- 
formed the roundhouse foreman that the rod was ready to 
be shrunk in, and he sent some wipers over to the back shop 
to get the rod and head. In about an hour he came to the 
back shop roaring like a Kansas cyclone and informed my 
foreman that I made the rod too tight a fit, for he could not 
get it in the piston after he had heated it red hot. I main- 
tained that the rod was fitted O. K. and that if I could not 
put it in, I would eat it. So I went over to the roundhouse, 
heated the piston evenly all over, laid it on the floor and 
dropped the rod into place. : 

After quizzing the roundhouse foreman, I finally got him to 
admit. that he had heated the piston to a cherry red around 
the hole while the outside was black. Now, in heating the 
piston more around the hole than on the outside the heated 
metal expands lengthwise of the hole while the tension of 
the outer edge tends to close the hole. In heating a piston 
carefully all over, the expansion is equal in every direction. 
I have put on a good many pistons and, following the rule of 
heating evenly, never had a failure yet on either cast iron 
or hollow steel castings. J. L. CHATHAM. 

Topeka, Kansas. 


As I read the inquiry of W. J. B. in which he told of his 
trouble with a piston I was greatly amused, for I was carried 
back to an old North Texas contract shop where about eight 
years ago a thing of the same kind happened. 

A machinist was given a piston rod to fit in a piston, and 
when he had got the rod turned, he heated the piston up to a 
good red heat around the hole. Then he tried to drive the 
rod home, but it refused to enter. So putting the piston rod 
back in the lathe he took’a full 64th inch off the fit and again 
heated it, and then with the aid of a 12-pound sledge he suc- 
ceeded in driving it into the hole where it seemed to be a very 
tight fit. But, alas, when the piston cooled off the rod rattled 
around like a shot in a tin horn. This being a break-down 
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job the piston was wanted at once, and the bad fit caused 
great confusion among the “office push,” as the “nut-splitters” 
expressed it. It is needless to say that this machinist received 
his time check at once, which was unjust, but he, belonging to 
the boomer element, had on his clothes and was out of the 
town before the real cause was located. I have found in 
shrinking in work that if the castings are made of dirty iron, 
such as produced by foundries which use much scrap and 
stove plate, they will often warp, and bored holes will become 
oval as soon as they are heated for a shrink fit. Shrinking in 
a rod is something I never do unless my foreman insists upon 
it, and then the job is done at his risk, not mine. I always 
drive the rods in if there is no press available, using a little 
white lead on the fit. A casting will stand as much, if not 
more, pressure from a rod driven in with a sledge hammer 
as from cooling down on a cold piece of steel. 
Waco, Texas. OTTO P. DownINa. 


STUD HOLDER FOR BOLT CUTTING MACHINE. 


The accompanying cut shows a stud holder intended to hold 
short studs in a bolt-cutting machine when one end of the 
stud has already been threaded. Referring to the cut Figs. 1 
and 3 show end views and Fig. 2 a sectional view of the de- 
vice. The body H is made of machine steel, and is first drilled 
crosswise to receive the jaws J, shown in Fig. 6. These jaws 
are made in one piece and fastened in place by the screws F F. 
Then the body with this piece in place is chucked and bored 
out for the plunger P, a detail of which is shown in Fig. 4, 
and is at the same time bored and threaded for the machine 
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steel bushings N. After this is done, the jaws are taken out, 
cut in two, and the slots for the screws F F made a little 
longer to allow the jaws to freely adjust themselves to the 
plunger point. The jaws and plunger are made of tool steel 
and hardened. The square bushings shown can be made of 
square cold rolled stock and the body of the same kind of 
round stock, no outside finish being necessary. 

The assembled sectional view shows a bushing for 1-inch 
studs. Fig. 5 shows a bushing for 34-inch studs. The inside 
end of the bushing is counterbored for the button #, which 
is a hardened tool steel piece held in place by the two screws 
S 8S, which prevent it from falling out but allow it to slide in 
about 1/16 inch the same as the plunger slides in the 1-inch 
bushing: The threads on the insides of the bushings on all 
sizes are made the length of the diameter of the stud. The 
stud to be ¢ut is screwed loosely down against the plunger P 
or the button H, as the case may be, and the jaws of the vise 
tightened up against the jaws of the holder, which in turn 
force the plunger and, in sizes smaller than 1 inch, the button 
against the end of the stud, locking it, and also securing the 
holder in the vise. Opening the vise allows the button, 
plunger and jaws to go back to their former places, and the 
stud can be easily removed. Me Ho BArr: 

Watervliet, N. Y. 


* * * 
Put not new files on old snags. 
Clean wash-ups spoil no dinners. 
The $40 tool chest may be that of a 3-cent man. 
A stub pencil may write an honest time card. 
A file chip in the surface-plate is not worse than a constant 
borrower. 
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SHOP KINKS. 
A DEPARTMENT OF PRACTICAL IDEAS FOR THE SHOP. 


Contributions of kinks, devices and methods of doing work are solicited for 
this column. Write on one side of the paper only and 
send sketches when necessary. 


DUPLEX PENCIL FOR RULING PARALLEL LINES. 

A. convenient draftsman’s tool for ruling the two lines with 
which to determine the correct height of the lettering on a 
drawing consists of two pencils each with one side planed off 
and glued together so that the distance between the centers 
of the leads is the same as the desired height of the lettering. 
The pencils should be provided with chisel points, care being 
taken in having both leads extend the same length. This 
device will rule a double line, giving the proper height of let: 
ters, with the same effort required to rule a single line, and 
save any measuring of the distance between the lines. 

Champaign, Il. EH. A. PRITCHARD. 


ADJUSTABLE SPANNER WRENCH. 

The accompanying cut shows an adjustable spanner wrench 
which I found of good service. The wrench is for nuts which 
fit into a recess, and when in place are below the surface. 
These nuts have holes in the face of them, and as the nuts 
are of different sizes according to the sizes of the machines 
they are used for, when the ordinary spanner wrench is used, 
a different wrench is necessary for each size of nut. In the 
assembling department the size of wrench needed is usually 
not at hand, and has to be hunted for, but with a wrench 
like the one shown in the cut, the hunting (and possibly bad 
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language) is done away with. As seen from the cut, A and 
B are connected at C, B swinging around a 44-inch pin as a 
pivot. The hole at the handle end of the wrench is for hang- 
ing it up in a conspicuous place. MACHINIST. 


RADIUS PLANING TOOL. 

The radius planing kink in the December issue brought to 
mind a similar job which I ran across some time ago, but one 
that differed in that a tool held in the tool-post would cut too 
large a circle. A casting about three feet long was to be 
grooved to form a half bearing for a journal 214 inches in 
diameter, the groove to be parallel to other planed surfaces. 
While still in the planer the bearing was roughed out to with- 
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in 1-16 inch of size, and I had the tool shown herewith con- 
structed for finishing. Bolted to the shank so that it could 
just be turned, was a cast iron head carrying the cutting 
point. As but one piece was to be machined, feed was given 
by hand through a long pin wrench inserted in the holes seen 
in the head, the three holes making it possible to finish the 
semi-circle with one setting of the tool. 
Middletown, N. Y. DonaLtp A. HAMPSON. 
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bearing, which is adjusted by a taper plunger forced in by 
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CHUCK FOR AUTOMOBILE ENGINE PISTONS. 


The cut herewith shows.an expanding chuck intended to 
hold automobile engine pistons while turning the outside, 
so that the piston will be held true with the already finished 
inside bore. The front end of the chuck has a four-point 
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pressing the piston against the end of the plunger. The rear ~ 
end has a three-point bearing, and the expansion is accom- 
plished by a tapered plunger being screwed in and passing 
entirely through the spindle. The cut plainly shows the con- 
struction of the details. R. H. MiITcHeEtt,. 

Lansing, Mich. ; 


TURRET TOOLS FOR ROUGHING AND FINISHING PINIONS. 

The cut herewith shows a tool which I designed recently — 
for turning and facing pinions on a Warner & Swasey screw 
machine. It consists of a cast iron overhanging arm carry- 
ing a roughing and finishing tool attached in the ordinary 
way to the turret with two bolts. A cast iron head fitted to 
the spindle holds the arbor on which the pinion is turned. 
This arbor is made of tool steel, hardened and ground, and 


AN 
HAMMAN 
fey 


HOLES FOR 


SPANNER WRENCH Machinery, N.Y. 


fitted with Woodruff keys, as shown, to prevent the arbor and | 
pinion from turning on the seat while the cuts are taken. 
The bushing shown in the arm steadies the arbor during the 
operation. The hole for the bushing was bored in the ma- 
chine, bringing it perfectly in line. The tools used are 1x % 
inch high speed steel cutters. The nut shown is for backing 
off the pinion after the job is completed. The pinions are i 
first chucked in the same machine, bored, and reamed with 
a taper reamer. They are then faced on the end with a tool 
in the cross slide, after which they are put on the fixture 
shown and turned. Afterward they are faced on the other end 
to the proper length with a tool in the cross slide. 
New York City. C. Wo. Pern 
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 +Cutting a 4-Pitch 30-Tooth Spur Gear in the Milling Machine— Cutting a 4<Piteh SO. Tooth Snir Gear in the Milline Machine— Cutting a 4-Pitch 30-Tooth Spur Gear in the Milling Machine— — 
hae Repel Ss he Curter: . as OO povilag tnd Gates vo the widoer Deaths ye 3 | Me eg RRCEE: | ad 
_ 1. Clamp a 4-pitch No. 4 cutter on the arbor.’ Tighten bear- ( Ae et _ 1. From the table furnished with the machine, find. the in-. — 
ings of knee; saddle and table until they move stiffly, but yet 1. Place a true arbor between the centers, pie dexing required. Say that 30 teeth require 1 complete turn 
evenly. Place a true arbor between the dividing head and = § | 2. Bring the arbor up to the revolving cutter until tissue and 13 holes more in the 39 circle. . La 4s Ne 
_ foot-stock centers. Bring the arbor to any convenient Position paper feeler is ‘‘bitten” between the cutter and the arbor. 2. Lock the dial with the stop pin, and adjust the index pin 
No. 1 as shown in the cut, outside of and below the cutter. 3. Set the graduated dial for the vertical movement at zero. Wet to the circle of holes called for in the table—39 in this case. => 
_ 2. Set the graduated dial of the cross-feed screw to zero. 4. Divide 1.1571 by the diametral pitch to find the depth’ of } 3. Adjust sector arms D and # until they include between ~— 
8. Move the arbor to Position No. 2, so that the cutter will space below the pitch line: 1.1571 + 40.2893 inch. \ their beveled edges the number of extra holes required plus Se 
' just barely “bite” a thin tissue paper ‘‘feeler” between its cut- 5. Add to this, half the diameter of the arbor, For a 2-inch one. Here the arms include 13 + 1—14 holes in the 39 circle. 
ting edge and the arbor, arbor we have 2 + 2 = 1 inch, and 1 + 0.28938 = 1.2898 inch. \ 4. Indexing may be done in either direction. Give the 
4, Set the elevating screw dial at zero and note on the cross 6. Find the radius of the pitch circle of the gear by dividing crank a portion of a turn to’take up the back-lash, and drop) 
dial the distance moved in changing from Position No. 1 to. . the number of teeth by twice the diametral pitch, thus: 30 + the pin in one of the holes. Bring up behind it the beveled 
Position No. 2. Call this amount Dimension No. 1. ~ (2 X 4) = 38.75 inches. edge of the sector arm D. : ; 
_ 5. Lowering the arbor again, return to the Position No. 1 7. Subtract the distance obtained in Step 5 from that found 5. Take the required cut. 
horizontally, the vertical position not being particular. Raise Be in Step 6, thus: 3.75— 1.2893 = 2.4607 inches. : 6. Withdraw the index pin and turn the crank in the direc- 
‘the table until the elevating screw dial marks zero at the 8. Reading the dial lower the table from the first position tion of the indexing by the number of turns given in the 
game vertical height as Position No. 2. Move the arbor in- the amount fotnd in Step 7. To avoid backlash, lower the ; table (one in this case), then continue until the pin enters 
ward until the cutter bites the tissue paper feeler as before. table further than is necessary, and bring it up again to the j the last index hole B before the second sector arm EH. - ‘ 
Note on the cross-feed dial the distance by which the arbor is ' proper position. The machine is now set to cut a tooth of the 7. Rotate the sector arms until arm D has been moved to ; 
~ moved horizontally from Position No. 1 to Position No. 3, and correct depth. F D’, behind the index pin again. Arm # is then at H’ in a- : 
veall this amount Dimension No. 2, as shown in the sketch. Note.—If the cutter is too thick, or too thin, or if it runs position to locate the next stopping point, C, for the pin. he 
_ (6. Add together Dimensions No. 1 and No. '2, and divide the © out, the teeth will \be too thick or too thin, as the case may 8. Take the second cut, and continue the indexing as before. 
sum by 2. The result will be Dimension No. 3, shown in the be. But if the blank has the proper outside diameter (found Note.—It is well to nick the blank before cutting the full _ 
heen Sketch: \ - by adding 2 to the number of teeth and dividing by the © - depth to make sure that there is no error in the indexing. To | 
+7 Return the arbor to Position No. 1, so far as the hori- diametral pitch), the proper thickness of tooth may be gaged do this, touch the edge of the rim with the revolving cutter. re 
zontal location is concerned; drop it well below the reach of by suitable fixed gages, or by the B. & S. gear tooth caliper. Index and repeat in turn for each tooth of the gear, When ~ 
. the cutter, and move it in toward the column by an amount If these are not at hand, or if the outside diameter is not ac- the starting point is again reached, ‘carefully observe the 
; equal to dimension No. 8. This is the central position. curate, the gear may be tried in place with its mating gear operation to see if the cutter strikes in exactly the same 
. Note.—All dial readings must be taken at the end of in- and the fit noted. The setting may then have to be altered place. If it does, and if the number of nicks thus made is | 
ward or upward movements, to avoid errors due to backlash. | from that calculated. ; equal to the number of teeth desired, the indexing is correct. — 
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SHOP RECEIPTS AND FORMULAS. 
A DEPARTMENT FOR USEFUL MIXTURES. 


This page is intended to be used only for the publication of such shop re- 
ceipts as the contributors know from experience to be practicable. Receipts 
are solicited on the condition that the contributors personally know that they 
arereliable. The fact that a receipt is old and supposedly well-known does not 
bar it provided it has not already appeared here. 


3838. CEMENT FOR JOINING METALS TO WOOD. 
Dissolve in boiling water 21%, pounds glue, 2 ounces gum 
ammoniac and drop by drop 2 ounces of sulphuric acid. 
Birmingham, England. W. R. Bowers. 


339. CHILLING CAST IRON. 

Mix together 14 pint of oil of vitriol, 2 ounces of saltpeter, 
and 3 gallons of clean water. Heat the casting, and plunge 
it in this solution, keeping it there until cold. 

Dayton, O. GEoRGE EK. HETZLER. 


340. CEMENT FOR FASTENING EMERY TO WOOD. 
Melt and mix equal parts of shellac, white rosin and car- 
bolic acid in crystals. Add the acid after the other two in- 
gredients are melted. W. R. Bowers. 
Birmingham, England. 


341. TO POLISH NICKEL PLATE. 

Apply rouge with a little fresh lard or lard oil by a piece of 
buckskin. Rub the bright parts, using as little of the rouge 
and oil as possible. Wipe off with a clean cloth slightly 
oiled. Wipe every day and polish as often as necessary. This 
is also an excellent preventative of rust. 

Middletown, N. Y. DonaLtp A. Hampson. 


— 


_ 342. TO PREVENT LEAD FROM STICKING TO THE WORK 


To prevent lead from sticking to work that has many small 
corners or grooves, when heated in a lead bath preparatory to 
hardening, mix lamp black with water or alcohol to the con- 
sistency of paint and apply with a brush. Be sure that the 
mixture is thoroughly dried out before the piece is dipped into 
the lead bath. EK. W. Norton. 


343. TO PREVENT THE ACCUMULATION OF FOREIGN 
SUBSTANCES ON TOP OF A HARDENING BATH. 

Dust or small globules of oil, which sometimes give trouble 

by collecting at the top of hardening solutions, can be disposed 

of by placing a piece of ordinary newspaper on top of the 

solution; the dirt and oil adhere to the paper and are thus 

readily removed, thereby avoiding the labor of skimming the 

bath. Emit TscHUDI, 
Cincinnati, Ohio. 


344. LIQUID FOR ETCHING ON STEEL. 

The following solution will be found excellent and reliable 
either for very deep etching upon steel, or for the purpose of 
producing beautiful frosted effects upon the surface. Mix 
together 1 ounce sulphuric acid, 4 ounce alum, % teaspoonful 
salt, 14, pint acetic acid or vinegar, and 20 drops concentrated 
nitric acid. The etching effect produced by this solution de- 
pends upon the length of time it is allowed to act upon the 


metal. It is applied in the same way as ordinary etching 
acid. T. E. O'DONNELL. 
Urbana, Ill. 


345. TO BLACKEN BRASS. 

Should it be desired to change the color of an article made 
of brass to a dark bronze or black, the following compound 
will be found to give good results, especially if the metal has 
a polished surface. First make up a solution of 120 grains of 
Nitrate of silver and 5 ounces of water; then dissolve 120 
grains of copper nitrate in 5 ounces of water. Mix the two 
solutions together in equal parts, making a quantity sufficient 
to immerse the articles in. Clean the brass articles to be 
blackened thoroughly in hot soda water, and then dip in the 
above compound. Remove and heat in an oven until the 
proper shade of color appears. T. HE. O'DONNELL. 

Urbana, Ill. 


? 


RAILWAY MACHINERY. 


521 


346. CEMENT FOR FASTENING LEATHER TO IRON. 

To make a good quality of glue for fastening leather to iron, 
as required when covering iron pulleys with leather, etc., the 
following will be found to be a good receipt: To one part of 
glue dissolved in strong cider vinegar add 1 ounce of Venice 
turpentine. Allow this to boil very slowly over a moderate 
fire for 10 or 12 hours. It should be applied to the surface of 
the iron, upon which the leather is to be cemented, with a 
brush, while it is still quite warm. Before applying, the iron 
surface and the leather should be scraped perfectly clean. 
Then put on the leather, press it firmly into place and allow 
to dry for a few hours. T. HE. O'DONNELL. 

Urbana, Il. 


3847. CEMENT FOR LOCOMOTIVE FRONT-ENDS. 

A cement that was commonly used on the Fallbrook R. R. 
locomotive front-ends some years ago to stop all cracks and 
leaks, was composed of litharge mixed with sufficient boiled 
linseed oil to make a stiff paste. Into this paste was thor- 
oughly mixed about one-third bulk of old rope cut into short 
lengths—about one inch—and separated into its constituent 
fibers. This cement hardens like iron and the rope fibers hold 
it together while drying and also prevent squeezing out when 
the front-end casting is bolted to the smokebox. This cement 
will be found useful in many other places where it will be 
subjected to heat. M. H. CANEK. 


348. FIREPROOFING SOLUTION FOR TOOLMAKERS’ 
APRONS, ETC. 

Toolmakers’ aprons, factory shades and other inflammable 
materials may be rendered absolutely fireproof by being 
treated with the following solution: To % pound tungstate 
of soda add 2 quarts of water, or enough to entirely dissolve 
it, and bottle up tightly. This stock solution is to be added 
to sufficient water required to soak the article in the propor- 
tion of one-fifth the above solution to the required water. 
After being soaked, hang the article up to dry. Fireproofing 
factory shades at windows near gas jets or the cloth aprons 
worn when working over a fire in hardening and tempering 
tools, ete., will often save bad fires or serious accidents. 

E. W. Norton. 


— eT 


3849. TO GIVE IRON A BLACK COLOR. 

To give iron a dead black color, clean all grease and dirt 
from the metal, and apply the following solution either with 
a brush or by dipping. Mix together thoroughly 1 part bis- 
muth chloride, 2 parts mercuric bichloride, 1 part copper 
chloride, 6 parts hydrochloric acid, 5 parts alcohol and 52 
parts water. As soon as these parts are thoroughly mixed, the 
compound is ready for use. After applying the compound, the 
iron is placed in boiling water and let remain there for one- 
half hour, the water being kept at the same temperature. 
Repeat this operation until the color is deep enough, then fix 
the color by placing the iron for a short time in a bath of 
boiling oil. After removing, heat in an oven until the sur- 
plus oil is all driven off. T. EH. O'DONNELL. 

Urbana, II. 


850. ETCHING ON COPPER. 

For acid resisting ground use a mixture of 2 ounces white 
wax to which when melted is added 1 ounce gum mastic in 
powdered form, a little at a time, until the wax and gum are 
well mixed. Then, in the same way, add 1 ounce powdered 
bitumen. When this is thoroughly mixed add to it % of its 
volume of essential oil of lavender. This should be well 
mixed and allowed to cool. The paste can be applied with a 
hand roller, and if it is too thick, can be made to flow easier 
by adding a little more oil. When the paste is applied to 
the copper plate, expose it to a gentle heat in order to expel 
the oil of lavender. For a biting or etching acid use a mix- 
ture of 5 parts of hydrochloric acid, 1 part of chlorate of 
potash and 44 parts of water. The water is heated and the 
potash added. The acid is added first when the potash is 
fully dissolved.’ This mixture is used by immersing the 
whole object to be etched, the object, of course, first being 
covered on all sides by the acid resisting ground. 

Dayton, O. OuiIverR HE. Voris. 
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HOW AND WHY. 


A DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST. 


Give all details and name and address. The latter are for our own convenience 
and will not be published. 


C.H.T. Having given a rectangular hopper with the angles 
a and b of the slope sheets known, produce a general formula 
in terms of the angles a and bd for finding the angle between 
the intersecting sheets. In other words, give a formula for 
finding the angle to which the connections between the slope 
sheets must be bent in order to fit exactly in place. 


We have been unable to derive a direct formula for doing 
this in a single operation. It can easily be done, however, in 
two operations. Fig. 1 shows three views in third angle pro- 
jection of an irregular rectangular hopper for which it is de- 
sired to find the value of the diedral angle AD. The impor- 
tant measurement points in this figure are designated by let- 
ters. In cases where in a given view these points are one 


Machinery A 


Fig. 1. Diagram of Hopper. 


directly behind the other, both letters are used at the same 
point—as, for instance, at BO in the lower view. O, as may 
be seen from the other views, being an imaginary point at 
the intersection of the vertical line AO with the plane of the 
top of the hopper, while B is a point in the outer rim. We 
will give the solution in terms of the tangents of angles a and 


K 
6. It will be readily seen that tangent a = — and that tan- 
; 1b 


J 


gent b=—. Fig. 2 is the diagram we will use in deriving 
H 


our formulas. Similar letters here refer to similar parts of 
Fig. 1. In addition to the lines of Fig. 1, OD is drawn, and HF 
at right angles to it. OG is drawn at right angles to AD. Be- 
ing in plane AOD, OG is likewise at right angles to HF. Lines 


Fig. 2. Solution of Hopper Problem. 


EG and FG are also drawn. The angle we are seeking is 
Z EGF. It is composed of / HGO and / OGF, which we will 
call c and d respectively. Bearing in mind that Fig. 2 is 
drawn to an angular projection, so that the angles do not 
show in their true value, we will proceed to use it in obtain- 
ing our formulas, 

We see by ingepection that, as before stated, 


Z E.G Eee ern (1) 


Further inspection shows that 
EO 
tan. ¢ = —— (2) 
GO 
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Since triangles HOD and OBD are both right angle triangles 
with a common angle at D, they are similar, therefore 


HO BO 
—— (3) 
DO BD 
Proceeding, and noting that BD = CO we have 
DO X BO DO X BO 
£0 = — > ———————_ (4) 
BD co 


Since triangles OGA and DOA are both right angle triangles 
with a common angle at A, we may say that 
GO DO 

— = — | (5) 
AG AO 
Since we will deal here entirely with angles, and not with 
linear measurements, we will take line AO as our measure, 
giving it a value of unity. Remembering this we may trans- 
form equation 5 as follows: 
AG X DO 
Go >= ——\—— =AG ano (6) 


AO 
Since OG is a perpendicular erected on the hypotenuse of the 
right angle triangle AOD, and again remembering that AO = 
1 we have : ; : 
AGXAD=A0=1 (7) 
Since AD is the hypotenuse of the right angle triangle AOD, 
we have 


Jao) DO sae (8) 
Since DO is the diagonal of rectangle BDCO we know that 
DO= BO HOG (9) 


—— 
Substituting in equation 8 this value of DO and replacing 
AO with 1, we have 


’ ap=N 14 BO Viet 


(10) 
Substituting this value of AD in equation 7 we have 
AGXN 1480 400 =1 (11) 
Transposing this gives us 
1 
AG= + (12) 
/ 14 BO, Oe 
Substituting this value of AG in equation 6 we have 
Dr@ 
GO= —EEEeee (18) 


ceeeete — 2 

/ 1+ BO0+CO 
Now in equation 2 substitute the value of HO as found in 
equation 4; and of GO as found in equation 13; this gives us 


DOxBO Nipomeee 


tad. 


(14) 


Remembering that AO is taken as unity, an inspection of Fig. 
2 shows us that BO is the tangent of angle a, and that CO is 
the tangent of angle b. Changing equation 14, then, to agree 
with this, we have 


tan a 
tan ¢ = 1+ tan? a + tan? b (15) 
tan b 
In a similar way we may prove that 
tan b 
tan d = / 1+ tan? a + tan? 6b (16) 
tan a : 


Having found by these formulas /~ c and / d, they may be | 
added together as per equation 1 to give the value of the re- 
quired angle at HGF. 


A. W. H. I am building a stationary vertical four-cycle gas 
engine, 414 inches bore, 71%4 inches stroke. Please state how 
many cubic inches of clearance space should be allowed for, 
to get 95 pounds per square inch compression? Of what diam- 
eter and weight should the flywheel be for 360 revolutions per 
minute? How long should the connecting rod be between 


ia 
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centers? What diameter shall I make the exhaust valve open- 
ing? What horsepower would the engine develop? 


A. A good formula for the compression in a gas engine 

eylinder is : 
; PX y2*== constant 
In our case, considering the entire volume with the piston at 
the extreme outer travel as being equal to unity, this becomes 
Pax oa 1 

You do not state whether the 95 pounds compression required 
is absolute or gage pressure. We will consider, however, that 
it is absolute pressure, which is 15 pounds more than gage 
pressure; 95 pounds gage pressure, or 110 pounds absolute 
pressure, would be a rather higher compression than is com- 
monly used on so small an engine. Substituting this value 
for V in the equation we have 


95181 


Solving this equation (you will have to use logarithms to do 
this) we have 
V=0.241 

which is the percentage of the total volume required by the 
clearance. The percentage of the total area swept by the 
piston —1.0—0.241—= 0.759. This volume is 119.25 cubic 
inches according te your figures, so that the total volume of 
the cylinder equals 119.25 + 0.759 157.11 cubic inches. Since 
119.25 cubic inches of this is swept by the piston the clearance 
is 157.11 — 119.25 = 37.86 cubic inches. 

With 95 pounds absolute compression, using ordinary coal 
gas and with a clearance space of the size given, about 70 
pounds mean effective pressure can be expected. Using this 
value for the mean effective pressure in the well-known horse- 
power formula, we have 


PLAN 
——— =H. P., we have 
33,000 
eb Lae 
70 X — X 15.9 X.175 
2 


= 3.7, or, say, 31%4 horsepower. 
33,000 


The connecting rod may be about 214 X the length of the 
stroke, or a little more. This brings it about 19 or 20 inches 
long. 

The following formula may be used for the diameter of ex- 
haust valve opening: 

d=0.00572 DV RL, 

D=diameter of the cylinder in inches, 
R=revolution per minute of the crankshaft, 
£=length of stroke in inches. 

Solving this equation we have D=0.00572 X 4.5 V350 X 7.5 
=1.319 inch, or say 1% inch diameter for exhaust valve 
opening. The inlet valve can be. slightly smaller, about 1144 
inch perhaps. 

There is no hard and fast rule as to the diameter of the 
flywheel. This can be made of any convenient size, always 
remembering, however, that the peripheral velocity should not 
be more than 3,500 feet per minute. Let us suppose that 
an outside diameter of 30 inches can be used easily. In order 
to get the weight of the rim, we will have to find out what 
percentage of variation in speed we can allow. Since our gas 
engine receives an impulse every second revolution and some- 
times not as often as that (if it is governed on the hit-and- 
miss principle) it tends to slow down after each charge is ex- 
ploded, until the next charge is fired. For ordinary work a 
coefficient of speed variation of 0.05 may be allowed. This 
would be too high for a dynamo intended for electric lighting 
and would be very much smaller than would be necessary for 
a launch engine, but it may be taken as a good average for 
such work as driving machine tools, pumps, woodworking 
machinery, etc. This 0.05 variation in this case signifies that 
the speed may vary between 341 and 359 revolutions. The 
following formula may be used for finding the weight of the 


flywheel: 
I.H.P. X 111,600,000,000 


‘ 


PNE 
in which I.H.P. = indicated horsepower, 
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f=the diameter of the flywheel at the center of gravity 
of the rim in inches (in this case roughly estimated to be two 
inches less than the outside diameter), 

N=revolutions per minute of the crankshaft, 

FHf= coefficient of unsteadiness permitted. 

The indicated horsepower will be slightly greater than the 
3.5 brake horsepower we have calculated for the engine. We 
may call it 4. Our formula now reads 
4 & 111,600,000,000 
WV =—_____ = 260 pounds; 
28? X 350% X 0.05 
which is the required weight for the rim of the wheel. 

For a more extended treatment of the design of gas engines 
we would refer you to “Gas Engine Handbook,” by HE. W. Rob- 
erts, published by The Gas Engine Publishing Co., Cincinnati, 
and “Elements of Gas Engine Design,’ by Sanford A. Moss, 
published by D. Van Nostrand Co., New York. 


Jeweler. I would appreciate some information enabling me 
to lap jewelers’ rolls such as shown in Fig. 1. The groove in . 
these rolls has to be very exact and smooth, as they are used 
for rolling gold filled stock which cannot be finished after- 
ward except by buffing. 


Answered by Frank E. Shailor, Great Barrington, Mass. 

A. To satisfactorily lap the slot in a roll such as shown in 
Fig. 1, I would suggest the following method, fully illustrated 
in Fig. 2. When machining the slot, care should be exercised 
in making the slot as smooth as possible before hardening 
as this will lessen the amount of lapping. After hardening 
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Machinery ,N. Y. 
Figs.1 and 2. Lapping Jewelers’ Rolls. 


the roll, take a piece of soft steel rod (in this case 0.105 inch 
diameter) and secure it in a lathe chuck. The outer end 
should be pointed’ to run in a female center. A piece of steel 
is now made to fit the tool-post of the lathe, and one end is 
turned to fit the hole in the roll. The roll is placed on the 
stud A, and the carriage of the lathe is moved so that the 
groove in the roll will come directly under the rod &. Smear 
the rod with flour emery paste, and cause the rod to rotate 
rapidly by power, and by hand slowly revolve the roll. It will 
be seen that lapping in this manner will finish the sides of 
the slot as well as the radius at the bottom. Rig up so that 
the roll can be moved along on the rod occasionally to com- 
pensate for the wear of the rod. When the slot is cut in the 
soft roll, there will be minute ridges left in the slot, and it is 
better to have the lap rotate crosswise of the ridges, for if a 
formed lap is made and caused to rotate in the same line of 
travel as the slot, the ridges in the roll will spoil the truth 
of the lap before they are entirely removed from the slot. 
For high polish after having smoothed the slot, rotate the rod 
very rapidly using very little emery. 
% * * 


An advisory committee of the editors of the principal tech- 
nical papers in New York City has been organized to cooper- 
ate with the American Institute of Social Service in the work 
of protecting life and limb. At the present time the com- 
mittee consists of representatives of the Scientific American, 
Iron Age, Railway and Locomotive Engineering, Automobile, 
Electrical World, Street Railway Journal, Dry Goods Econo- 
mist, Electrical Age, MACHINERY, Railway Gazette, Hngineer- 
ing and Mining Journal, Engineering News, Engineering 
Magazine, American Machinist, Power, Electro-Chemical and 


- Metallurgical Industry, Electrical Record, Engineering Rec- 


ord, Insurance Engineering, and Architectural Record, all of 
New York. A meeting of the committee was held at the 
Aldine Club, April 11, to fix the conditions of competition for 
the three gold medals that have been offered. 
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NEW MACHINERY AND TOOLS. 


A MONTHLY RECORD OF APPLIANCES FOR THE MACHINE SHOP. 


THE NEW HAVEN HEAVY 32-INCH ENGINE LATHE. 


The lathe shown in the cut is one of a line of heavy tools 
which the New Haven Mfg. Co. of New Haven, Conn., has 
built to meet the demands of modern tool steel, and modern 
rates of production. 

The spindle has a 211-16-inch hole through its length, and 
has a front bearing 5%, inches in diameter by 914 inches long. 
The front and back bearings are split taper boxes of a special 
bronze metal, and are adjustable by being drawn into the head 
by means of square threaded nuts at either end. With this 
style of box it is easy to keep the bearings in proper adjust- 
ment without disturbing the alignment of the spindle. The 
thrust is taken on alternate bronze and tool steel rings hard- 
ened and ground. The thrust adjustment is entirely at the 
back end of the headstock so that the effect of expansion on 
the length of the spindle is not felt. With a single speed 
countershaft, ten spindle speeds in geometrical progression 
are obtained, ranging from 3 to 350 revolutions per minute. 
When working at its maximum power the 4%-inch belt of the 
back-geared head machine runs at 86 feet per minute, the 
back gear ratio being 15 to 1. The lathe may be furnished, 
if desired, in the triple geared design, in which case the maxi- 
mum speed of the 514-inch belt used is 240 feet per minute. 

The feed changes are obtained through a rapid-change gear 
device of the design illustrated and described in our issue of 
August, 1904. The various levers are so interlocked as to 
prevent all possibility of damage from careless handling of 
the device. A special feature of this gear box is the provision 


New Haven 32-inch Engine Lathe. 


made for connecting the lead screw directly to the driving 
gear shaft by a positive clutch. When this is done, ordinary 
change gears may be used in the usual manner for cutting 
special threads, as if there were no change gear device incor- 
porated in the machine. In addition to the usual range of 
threads, spirals of from one turn in 1 inch to one turn in 
12 inches may be cut by throwing in the back gears, the 
threading mechanism being so arranged that it can be con- 
nected under these conditions to the back gears instead of to 
the spindle, if desired. 

The apron is of the double-wall, box form, bevel gear driven 
from the splined lead screw, and powerfully geared through- 
out. The cross and longitudinal feeds interlock with the lead 
screw nut in such a way as to prevent one of them from being 
thrown in simultaneously with the others. Both feeds are 
controlled by a friction drive, and the hand wheel pinion may 
be disengaged when cutting threads. A rigid and compact 
taper attachment is fastened to the rear of the carriage in 
such a fashion as to control the compound rest without inter- 
fering with the use of the cross feed screw for adjusting the 
tool. It will turn tapers up to 4 inches per foot and 24 inches 
long, and is graduated both in inches per foot and in degrees, 
The compound rest has a power feed in all directions, and is 
graduated in degrees. The cross feed screws are also gradu- 
ated. The tailstock has a pawl engaging a rack cast solid in 
the bed, which makes slipping under heavy duty impossible. 
This 32-inch swing lathe can be furnished with beds of even 
lengths from 14 to 36 feet. 


SPRING COLLET ATTACHMENT FOR LATHE. 
is a recently organized firm 
It is placing on the 


The Adjustable Collet Co. 
Cleveland. 


located at 224 High Ave., 


Fig. 1. Automatic Collet Attachment Operating on Bar Stock. 


market a convenient attachment for giving to an ordinary 
lathe some of the advantages of the screw machine—so far, at 
least, as the work holding features 
are concerned. The device is illus- 
trated in the three accompanying 
halftones. 

The rear end of the spindle of the 
device is screwed to the threaded 
nose of the lathe spindle. The 
front end is carried in a bronze 
taper bearing, adjustably sup- 
ported by the casting which forms 
the frame of the attachment. The 
adjustment allows both vertical 
and horizontal shifting of the 
bushing by means of setscrews 
and check nuts, to bring the outer 
end of the supplementary work 
spindle accurately to alignment 
with the axis of the lathe. 

In the form of chuck shown in Fig. 1, three jaws are used 
to grasp the stock. These jaws move radially with a direct 


Fig. 2, Attachment arranged with Step Jaws for holding Castings, Disks, Etc. 


Call 


thrust, and bear on stock of different diameter for their full — 


length, gripping all sizes in fractions within their capacity. 
In this design the draw-in principle is used. The jaws are 


| 


closed by the action of a sliding cone of the usual type at the 
rear of the supplementary spindle. This cone, actuated by 
the hand lever shown, opens the chuck levers, draws the 
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chuck jaws into the taper, and thus closes them on the stock. * 


Adjustment for size is obtained in the usual manner by screw- 
ing in or out the threaded bushing which backs the chuck 
levers. 

In Fig. 2 the attachment is shown adjusted for large diame- 
ter, and a casting is shown in place in the jaws. Various 
forms of these jaws may be provided for work of different 


Fig. 3. Details of Spring Collet Attachment. 


kinds, the stepped form being a very useful one for castings 
and disks. This chuck may also be made in the four-jawed 
form, when it is able to handle square stock. A further vari- 
ation of the device is shown in Fig. 3, where the “push” form 
of action has been used. Plain jaws of large capacity are 
shown in place in the collet while stepped jaws are shown 
disassembled. 

This attachment is made for any size or make of Fox, 
speed, or engine lathe, or for plain head turret machines—in 
a word, for any lathe not having an automatic chuck. The 
portable base of the attachment allows a sufficient vertical ad- 
_ justment to adapt the attachment to lathes of varying makes 
and sizes. The attachment does away with the necessity for 
separate collets for each size of bar stock, or for false bushings. 
_ They are made, as before mentioned, in push or draw form, 
either with three or four jaws, the four-jaw collet being used 
on square or octagon stock and the three-jaw for round or 
hexagonal stock. 


IMPROVED CUTLER-HAMMER CONTROLLER FOR 
MACHINE TOOLS. 


The Cutler-Hammer Mfg. Co. of Milwaukee has recently 
placed on the market a new line of printing press and machine 
tool controllers. ‘These controllers are of the well-known 
Carpenter type, and embody the distinctive features of this 
class of Cutler-Hammer apparatus. The essential difference 
between the new controllers and the older type is that the 


Non-reversible and Reversible Cutler-Hammer Controllers for Machine Tools. 


former provide for a greater number of field speeds than the 
latter. 

At the time the first “Carpenter” printing press and machine 
tool controllers were placed on the market it was the accepted 
practice to obtain the major portion of speed variation by 
means of armature resistance, the increase in speed secured 
by means of field control seldom exceeding 15 per cent. Of 
late, however, variable speed motors, so designed as to per- 
mit of their speed being increased as much as 400 per cent by 
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field control, have come into use, and the present line of con- 
trollers has been designed to meet this new condition in print- 
ing press and machine tool work. 

Like the older type of apparatus, the new line of controllers 
is provided with an auxiliary breaking device equipped with a 
powerful magnetic blow-out. In opening the circuit by moving 
the lever to the “off” position, the break does not occur on 
the contacts, but on an auxiliary device located just below the 
contact segments. This prevents arcing on the contacts. The 
contact segments themselves are of hard-drawn copper and 
are separately renewable. 

The controllers are equipped with cast iron covers which 
completely enclose all of the apparatus except the handle of 
the operating lever. All contact parts are removable from 
the slate front without disturbing the interior connections, 
and all terminals y 
are labeled with 
brass tags, insuring 
proper wiring. 

In this new line 
of controllers the 
speed regulation is 
effected by means 
of both armature 
and field resistance, 
the armature resis- 
tance being fur- 
nished separately, 
though it is possi- 
ble to mount it with 
the front if desired. 
The field resistance 
is, in all cases, at- 
tached directly to 
the front of the 
controller, and pro- 
vision is made for 
positively holding 
the lever on any de- 
sired contact. 

Six distinct pleces 
of apparatus are 
comprised in this 
latest line of print- 
ing press and ma- 
chine tool control- 
lers—three non-re- 
versible and three 
reversible. In each 
class the controller 
may be had with 
underload release 
only, with under- 
load and overload 
release, and with underload, overload and push-button re- 
lease and dynamic brake. 

The new apparatus is described in Cutler-Hammer bulletins 
Nos. 8114, 8214, 8314, 8414, 851% and 86%. 


Reed Two-spindle Drill. 


REED TWO-SPINDLE DRILL. 

The Francis Reed Co. of Worcester, Mass., is building the 
new drill press shown in the accompanying half-tone. The 
machine ‘is designed to fill in the gap between the sensitive 
drill press and the lighter styles of back gear drill, and at the 
same time retain as many of the valuable features of both as 
possible. 

The independent style of drive used by the builders on their 
regular line of drills is retained. The countershaft is com- 
bined with the machine, and drives the vertical back shafts 
through bevel gears, one of the pair being rawhide, which 
makes it a very quiet running machine. The spindles are 
driven by three-step cones, using open belts 114 inch wide. 
The spindles have a 1-inch bearing through the quill, which 
will allow a feed of 6 inches. This, added to the 4-inch 
adjustment permitted by the sliding bracket, gives a move- 
ment of over 10 inches without moving the table. When the 
back gears are thrown in, the drive gives a reduction of about 
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7 to 1, and is powerful enough to drill holes up to 17-16 inch 
in diameter. Without the back gears, the machine is capable 
of doing the delicate work of a sensitive drill. The back 
gears are entirely disengaged when thrown out, and are easily 
brought into gear and locked in position by the movement of 
a single lever. They are very easily handled, change from a 
light sensitive drill to a back-geared machine being made in 
a moment’s time. Since the spindles are independent of each 
other, one may be used with the 
back gears and the other without, 
when the nature of the work de- 
mands it. 

Special attention is called to the 
feed, which may be furnished with 
this machine when desired. It has 
three speeds, giving movements 
of 0.009, 0.011, and 0.014 inch, 
respectively, per turn of the spin- 
dle. With the countershaft run- 
ning at 450 revolutions per min- 
ute, the mechanism will feed 10 
inches per minute with the speed 
and feed in their fastest positions. 
The feed is independent for each 
spindle and derives its power from 
that spindle, so that the move- 
ment will stop if the driving belt 
for a spindle slips or breaks, thus 
saving breakage of drills. 

The table will move up or down 
or swing clear around if neces- 
sary. It is counterweighted, so that the workman may easily 
adjust it if it is not too heavily loaded. The drill has a swing 
of 16 inches. 


NEWTON CHORD BORING MACHINE. 
In boring chords and other members of bridge and struc- 
tural steel work, the vertical position of the boring bar is the 
most suitable arrangement. The work being often of consid- 


Newton Chord Boring Machine, 


erable size and weight, it is advisable, as well, to bore the 
holes at each end at the same time whenever possible. The 
machine shown in the accompanying half-tone, built by the 
Newton Machine Tool Works, Inc., Philadelphia, Pa., is built 
to meet the requirements of work of this kind. 

The machine is composed, as shown, of two uprights and 
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two central supporting pieces. These are intended to be fitted 
to a long base made up of I-beams, on which the uprights will 
be adjustable to give different center distances, the adjust- 
ment being made by a vertical pinion through bevel gears, 
as shown. Besides the small intermediate supports for the © 
work, the machine may be made with adjustable work tables 
if desired. A hole is bored in the work table for a lower 


support to the boring bar. 


Motor-driven Edge Grinder. 


The spindle is 4 inches in diameter, and has a 32-inch con- 
tinuous automatic feed, with four geared changes and a rapid 
hand adjustment. The spindle is driven by a phosphor bronze 
worm-wheel through back gears, and in the arrangement 
shown in the cut an alternating-current motor is used, which 
is connected to the driving shaft by a pair of cones and a 
belt. The distance from the center of the spindle to the 
upright is 30 inches. The distance from the end of the 
spindle to the work table is 42 inches. 
The work table is 36 inches square. 


MOTOR-DRIVEN EDGE GRINDER. 
The illustration shows a large motor- 
driven edge grinder, adapted to handle 
work up to 160 inches long. It was de- 
signed primarily to grind the edges of 
heavy laminated safe plates, but is well 
adapted to do other work of this kind. 
The wheel carriage slides on one V- 
way, 5 inches wide, and one flat way, 
6 inches wide, with a bearing on the 
ways, 60 inches long. The working 
part of the platen is 15 inches by 160 
inches, but five projections 30 inches 
long each are provided to support extra 
wide plates, etc. The machine is driven 
by a 12% H.P. direct current Robbins 
_& Myers motor, which operates both 
the grinding wheel and the travel of 
the carriage. 
The carriage is driven from one end 
of the motor spindle by means of a 
Morse silent chain, which connects it 
to a splined shaft by bevel gears, 
which, in turn, alternately engage 
with a 3%%-inch leadscrew (1-inch 
pitch) by means of clutches. The 
emery wheel cylinder is 20 inches di- 
ameter, mounted in a safety chuck, and 
can be fed to the work from 0.001 to 
1-16 inch per stroke, either automatically or by handwheel, as 
desired. The emery wheel can easily be removed when — 
required by running the carriage to the extreme end of the 
stroke, which allows a new emery wheel to be placed in the 
chuck without interfering with any part of the machine. 
The machine occupies a floor space 10 feet 7 inches wide by 
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24 feet long, and weighs, approximately, 23,000 pounds, It 
was designed and built by The Safety Emery Wheel Co. 
Springfield, Ohio. 


> 


A LARGE TILTING PRESS. 

The cut shows a large tilting or “‘tip-back” press recently 
built by the Perkins Machine Co. of Warren, Mass. Its build- 
ers believe it is one of the largest ever made. It weighs 
approximately 18,000 pounds, and may be swung backward as 
far as is necessary to make the punchings fall from the dies 


Perkins Large Tilting Press. 


by gravity. The main gear is 60 inches in diameter and 
weighs 1,950 pounds. The crankshaft is 6 inches in diameter 
at the bearings. The opening in the bed is 33 inches in 
diameter. A positive knock-out is applied to the plunger, 
being operated by the cross bar shown, which strikes adjust- 
able stop screws on the face of the ram guide at either side 
of the machine. 


THE BRICKNER TILTING VISE. 

The Sterling Emery Wheel Mfg. Co., Tiffin, Ohio, is build- 
ing the Brickner tilting vise, a tool intended for general 
machine shop use-and adapted for work to be done in the drill 
press, milling machine, shaper, etc. The vise can be adjusted 
to any angle, from the horizontal to the perpendicular, with- 
out having the clamping mechanism interfere with the work 
in any way, or without making it necessary to disturb the 
adjustment to open and close the jaws of the vise. The jaws 
open 6 inches, are 2 inches high, and 5 inches wide. An 
8-inch crank is furnished with each vise. The weight is about 
40 pounds. 


NEW DOUBLE DISK GRINDER. 

Chas. H. Besly & Co., 15-17-19-21 S. Clinton St., Chicago, 
have recently designed a double disk grinder which is an 
adaptation of their regular single-head spiral disk machine. 
The use of two heads makes it possible to finish both sides of 
a piece of work at the same time, giving it smooth and 
parallel surface. The work is supported by a holder which 
can be swung in between the two disks. The body of the 
holder is a casting provided with a projecting handle, and 
clamped to a swinging bar which has a fine endwise adjust- 
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ment for centering the work between the wheels. The heads 
are mounted on V’s planed on the bed casting, and clamped 
in position in the same way as the tailstock of a lathe. Both 
spindles have about 1 inch longitudinal feed in the heads to 
bring the disk wheels in contact with the work. This move- 
ment is actuated either by hand lever or by foot lever, as 
may be desired. 

A feature of this and all other double disk grinding ma- 
chines built by this firm is-the sliding bearing bushings which 
encase the spindles, and protect the bearings from emery and 
dust. The spindles have only about 1 inch sliding movement, 
so the disk wheel is always near to and readily supported by 
the main head casting. The spindles are 1% inch in diameter 
with cast iron split bearings, adjustable for wear. The end 
thrust of the spindle is taken between the pulley and the 
back bearing bushing on hardened and ground thrust collars 
of large area. The spindle pulleys are 714 inches in diameter 
for a 6-inch belt. The disk wheels regularly furnished are 
18 inches in diameter by 5 inch thick, but the machine will 
swing wheels 22 inches in diameter. The maximum opening 
between the wheels is 20 inches. The machine, complete with 
countershaft, press, etc.,,weighs about 3,500: pounds. 


x * 


INDUSTRIAL NOTES FROM EUROPE. 


BRITISH ENGINEERING TOPICS. 

General activity still prevails in British Industrial circles. 
So much capital is called for in connection with business 
promotions and extensions that government gilt-edged securi- 
ties are quoted at the lowest prices ever recorded. Much bet- 
ter financial returns are obtainable from commercial invest- 
ments, and the spectacle is thus presented of absolutely safe 
securities offered at little more than 75 per cent of their par 
value. This point is merely mentioned as an illustration of 
the complicated factors which—often unsuspected by those 
affected—conduce to the prosperity and well-being of those 
associated, as manufacturers, officials, and employes, with 
industrial enterprises. 

A feeling of unrest pervades the engineering trade in sev- 
eral parts of the country owing to the demands of the work- 
men for increased wages. There appears a disposition on the 
part of employers to refuse these applications, and prolonged 
negotiations on the matter will probably ensue. 

The Lancashire cotton and engineering trades are offering 
strong opposition to a private bill introduced into the Houses 
of Parliament which proposes to make the use of metric 
weights and measures compulsory. In: the cotton trade it is 
feared that any disturbance of present customs would in- 
volve an enormous outlay in changing parts of machinery, 
would be likely to arouse unjust suspicions of unfair dealing 
amongst Hastern customers, and would upset standard wages 
lists which have taken fifty years to build up. The engineer- 
ing and cotton machine building concerns were equally em- 
phatic in their statements during a joint representative depu- 
tation of employers and workpeople which recently waited 
on the president of the Board of Trade. 

A feature of the last few years is the extent to which mer- 
chants handling American machine tools have been compelled 
to turn to British sources for supplies, in consequence, partly, 
of the enormous American home demand causing restricted 
deliveries over here. More than one of these houses either 
themselves build tools or control works specializing on their 
behalf. Another cause of this tendency is the greater de- 
mand for those British tools which have proved best adapted 
to insular requirements. Continental machine tools, etc., are 
now being actively pushed from their new London headquar- 
ters, by Schuchardt & Schiitte of Berlin, Germany. 

Any broad survey of British industries during the last num- 
ber of years must include the developments due to the em- 
ployment of capital accumulated by workmen from the profits 
of cooperative trading. From the smallest beginnings in 
the grocery, etc., line by local societies run by artisans in 
their spare time, an enormous business has been built up. 
The smaller associations, after dividing the profits quarterly, 
formed reserve funds and, in time, in order profitably to em- 
ploy these funds, federated as the “C. W. S.” or Cooperative 
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Wholesale Society, which is a society whose shareholders are 
smaller societies, and which, in addition to purchasing and 
distributing foodstuffs and other household necessities on a 
large scale, has also embarked on productive enterprises, the 
profits from all departments being divided amongst its con- 
stituents. Among the industries now carried on by this 
unique combination may be mentioned corn milling, boot and 
shoe manufacture, soap, its residual and allied products, jam, 
biscuits, furniture, clothing, tobacco, farm produce, steamship 
owning and running, ete. Separate organizations—which act 
together on matters touching their interests—exist in Eng- 
land and Scotland. From the last half-yearly report of the 
English section, it would appear that the turnover was $112,- 
500,000, an increase of over $8,500,000 on the previous half 
year. The deposits and withdrawals in the banking depart- 
ment totalled $275,000,000, an increase of $18,500,000. The 
societies’ own products amounted to over $22,500,000, an in- 
crease of $4,750,000. Up to now, no engineering department 
has been attempted, the industries touched being those capa- 
ble of being worked on repetitive lines without much original- 
ity being required. It must, however, be admitted that the 
best machinery obtainable has generally been employed. 

Some perturbation has been caused in Staffordshire by the 
action of German firms who have induced a number of expert 
chain makers to leave Cradley Heath, the home of this in- 
dustry, in order to train German workmen in the manufacture 
of heavy anchor chains, etc., hitherto practically a monopoly 
of the district. It is not yet certain whether, by this action, 
a permanent displacement of a portion of this important trade 
will result. The migration of the expert workmen has been 
strongly opposed by both employers and the general body of 
workmen. The making of small chains is carried on in this 
district in many cases under conditions which disgrace civili- 
zation, women and girls forging the chains at their own 
homes for miserable wages. A certain amount of organiza- 
tion of workers has, however, taken place recently, with the 
result of wage advances of 10 to 20 per cent with some pros- 
pects of general improvement in environment. Men employed 
in the heavier branches are in a position to earn good wages 
in many cases, though from what I have seen, few of them 
ever work on Mondays, and in many shops the men employ a 
messenger solely to bring in beer for consumption during 
working hours. I have been informed by a prominent manu- 
facturer that one special reason for the strong position occu- 
pied by Cradley Heath in the chain-making industry is the 
quality of coke or breeze employed. This breeze is made from 
coal mined locally, and the seams containing it are practically 
restricted within a very small radius of the town. 

Certain machine shop accessories in the way of chucks, 
vises, etc., have been very successfully specialized in by 
Charles Taylor, of Birmingham, who manufactures large 
numbers of self-centering chucks which combine powerful 
grip with great durability. His machine vise, which gives 
quick adjusting facilities and good grip, also draws the work 
down onto the packings. It has been extensively produced— 
and imitated. His concern is broad enough to recognize the 
good points of American chucks for many services, and mer- 
chants them with his own lines. A comparatively recent pro- 
duct of this house is the ‘“Instanter” bench vise, arranged for 
rapid manipulation (see Macuingry, October, 1904). Prede- 
cessors and contemporaries in this field who have made capi- 
tal records and experience constant expansion include Messrs. 
Parkinson, of Shipley, and Enturstie & Kenyon, of Accring- 
ton, Other makers, who are paying attention to the matter 
of independent four-jaw chucks include Dean, Smith & Grace, 
Ltd., Keighly, who, by the way, have recently considerably 
extended, and Lang, of Johnstone, N. B. The increasing use 
of high-speed tool steel, under favorable conditions, is men- 
tioned by one of these firms as leading up to the special 
treatment of chucking facilities, and the other concern gives 
as a cause for success the greater energy infused into their 
work by men working on modern premium and bonus systems. 
’ Metal-sawing machinery has also a number of exponents 
who each contrive to bring into prominence various meritor- 
ious features. Isaac Hill & Co., Derby, pioneered the “flush 
side” circular saw which allows of cutting “gates” or “risers” 
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from large steel castings. Quite a number of makers exploit 
other variants of the circular saw, and in the band-saw line 
may be mentioned Noble & Lund, Newcastle; B. & S. Massey, 
Manchester, and Clifton & Waddel, Johnstone, N. B. E. G. 
Herbert, Ltd., Manchester, has considerably enlarged the 
scope of the power hack-saw by the introduction of the 
“BHecentric” pattern, which deals rapidly with sections up to 
18x80 inches The firm also makes hack-saws for handling . 
materials up to 4 inches diameter, entirely automatically, the 
cycle of operations continuing automatically until the entire 
bar of material is cut up into uniform lengths, when a bell 
rings to warn the attendant. John Holroyd & Co., Ltd., make 
a line of large hack-saws in which the work slowly revolves 
while being cut, with consequent increased production. A 
Midland firm which prefers to remain anonymous to a large 
extent, its product being factored rather than sold direct to 
users, is producing a hack-saw for work up to 41% inches 
diameter, in which straight cutting has been the principal 
object aimed at, this being attained by means of a quadrant 
bracket which steadies the saw frame throughout its move- 
ments through the piece, and which admits of any side play 
being taken up for an indefinite period. JAMES VOSE. 
Manchester, March 18, 1907. 


MISCELLANEOUS FOREIGN NOTES. 

POWER TRANSMISSION ON LARGE SCALE IN FRANCE.—A 1,100 
foot head is being utilized in a new hydro-electric plant on 
the Siagne River, a stream of the Maritime Alps in Southern 
France. A 30,000-volt transmission line is now in the course 
of construction to Marseilles. The length of this line will be 
nearly 100 miles. 


THE ERNST SCHIESS MACHINE TooL WoRKS AND FounpRy in 
Diisseldorf, Germany, has been turned over to a company 
under the name of Ernst Schiess Werkzeugmaschinenfabrik A. 
G. The company is to continue the building of machine tools 
as well as buying and selling machinery of all kinds. The 
capitalization is 3,300,000 marks. 


INTERNATIONAL EXPOSITION IN BELGrumM.—A world’s fair and 
international industrial exhibition will, according to a state- 
ment made upon the authority, of the Belgian government, 
take place at Brussels, Belgium, in 1910. The exhibition will 
be held under the auspices of the Belgian government. This 
exposition is expected to be the largest in Europe since the 
world’s fair in Paris, 1900. 


New FRencH MAcHINE Toot Company.—A number of French 
business men, actively engaged in the automobile industry, 
have formed a company with a capital of $1,200,000 for the 
manufacture of machine tools, particularly such as are re- 
quired for automobile construction. It is not as yet definitely 
settled upon where the works will be located, but it is likely 
that they will be erected in Puteaux, near Paris. 


AUTOMOBILE SERVICE IN AUSTRIA.—The reports from Europe 
indicate that the motor car has been put to commercial use ~ 
to a far greater extent there than it has in this country, where 
it has been mainly devoted to pleasure or luxury. The Aus 
trian government is now intending to provide all districts, 
where railroads would not pay, with automobile service. This 
movement has been received very favorably by the communi- 
ties concerned. Only in a few instances opposition has been 
met with because of the fear that the automobile service would 
retard the construction of railroads. , 


THE EFFECT OF THE TARIFF ON GERMAN MACHINE INDUSTRY.— 
The U. S. Consul-General at Frankfort, Germany, reports that 
the German machine tool builders are not particularly pleased 
with the new German tariff on machinery. The increase in 
the tariff duties handicaps not only the importation of neces- 
sary machine-tools, but on account of the accompanying 
treaties with foreign countries, handicaps the exportation as 
well. Germany with its hitherto low tariff on machinery has 
in a few years built up an enormous trade with foreign coun- 
tries, importing as well as exporting during 1906 nearly twice 
as much as it did five years ago. It is doubtful whether there 
will be very many interests in Germany that will benefit from — 
the curtailing of the country’s trade. 
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Tuer BicycLe BUSINESS IN GREAT BRITAIN DurRING YrArR 1906. 
—The London Statist, in reviewing the cycle industry in the 
United Kingdom in a recent issue, says: Speaking generally, 
the year just ended has proved one of the most satisfactory 
that the trade has yet had—the works have been busier and 
the output greater than at any other period. On the other 
hand, the larger output has been accompanied by a smaller 
margin of profit than was the case when there was a “boom” 
in the industry in 1897. So that with a broader basis the trade 
is in a healthier condition. 


Tue FINANCIAL ASPECT OF THE MACHINE BUILDING BUSINESS 
IN GERMANY.—The yearly statements of German machine firms 
show that from a financial point of view the past year has been 
one of great business prosperity, and not only has the produc- 
tion been greater than ever before, but the dividends paid on 
the capital invested are so high as to indicate a far more 
than normal prosperity. Out of nine firms taken at random, 
as reported by the Zeitschrift fir Werkzeugmaschinen und 
Werkzeuge, none paid less than 7% per cent, one paid 9 per 
cent, four paid 10 per cent, one 12 per cent, one 14, and one 
34 per cent dividend. In general it seems that the machine 
building firms in Germany pay a very high interest on the 
capital invested, as the dividends in the previous year were 
in most cases the same or only 1 per cent less than those 
reported for 1906. On the other hand at the meeting of the 
Trade Guild held in Berlin in March, in reviewing the past 
year, it was reported that although the year had been one of 
great gross profits, a number of the works at the close of the 
year showed very meagre profits. This is attributed to the 
great increase in price of raw materials and half finished 
products. The Trade Guild, however, appears to be a com- 
bination of the kind which we generally class as trusts, and 
the failure to realize great profits may have been due to its 
trust methods which do not work well in competitive busi- 
ness. It was intimated that a great deal of the difficulties 
“encountered was on account of the competition of works not 
affiliated or organized for syndicate working. These works, 
as far as we understand, are the ones that have shown very 
high profits. As the machinery trade is a purely competitive 
business, one feels obliged to admit that it is gratifying to 
see that the smaller competing firms are able to hold their 
own against the combination referred to. 

* * * 


PERSONAL. 
Edgar Bloxham, Paris, France, importer of machinery and 
tools, visited the United States in March and April in the 
interest of his business. 


Fred A. Geier has been made president and general manager 
of the Bickford Drill & Tool Co., Cincinnati, Ohio. F. M. 
Huschart, formerly of the Marshall & Huschart Machinery Co., 
Chicago, is assistant to the president and is managing the 
Bickford plant. 


William J. Kaup, the head of the machine shops of Pratt 
Institute, Brooklyn, N. Y., will be granted leave of absence 
during the academic year of 1907-08. In view of this fact, the 
associated evening machine classes met at the Institute club 
on the evening of March 20 and presented to Mr. Kaup a 
handsome gold watch. The following paragraph expresses the 
spirit of the classes in making the presentation, and is 
engraved in the case: 


“Presented to Mr. William J. Kaup by the Associated Even- 
ing Machine Classes of Pratt Institute as a token of our ap- 
preciation of his untiring zeal in our behalf as students and 


men. March 22, 1907.” 
s+ * 


FRESH FROM THE PRESS. 


Tun THpra-PuHr D1aGRAMS. By Henry A. Golding. 126 pages, 5x7 
inches. 48 cuts and diagrams. Second edition. Published by 
the Technical Publishing Co., Ltd., Manchester, England, and D. 
Van Nostrand Co., New York. Price, $1.25. 

This work endeavors to show the use of the temperature-entropy 
diagrams and the various methods of drawing them for different heat 
motors. Little change has been made in the second edition. To give 
an idea of the character of the work the headings of the chapters may 
be enumerated. Entropy; Entropy of Water and Steam; Conversion of 
Indicator Diagram to Entropy Diagram; Heat Losses; Application to 
the Gas Engine; Application to Oil and Air Hngines. 


LUBRICATION AND LuBRicants. By Leonard Archbutt and R. M. Deeley. 
528 pages, 5144 x 8% inches. 157 cuts. Published by Chas. 
Griffin & Co., Ltd., London, and J. B. Lippincott Co., Philadelphia. 
Price, $6.00. 

The book in review is of the second edition, the first edition having 
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been published in 1899. The work is an: excellent companion book to 
our American book, “Friction and Lost Work in Machinery and Mill 
Work,” by Robert H. Thurston. It contains a much more thorough 
treatment of lubricants, and describes a large variety of apparatus. 
The second edition has been thoroughly revised and considerable new 
matter added, including a brief account of Lasche’s experiments. The 
book can be heartily recommended to those interested in the subject of 
friction and lubrication, tests of lubricants, and the general subject of 
lubrication of machinery. 


MoprErRN STHAM ENGINEDRING. By Gardner D. Hiscox. Wlectrical 
section by Newton Harrison. 487 pages, 6x9 inches. 405 cuts. 
Published by Norman W. Henley & Son, New York. Price, $3.00. 

The opening chapter is devoted to the history of the steam engine, 

following which steam and its properties are discussed. Chapter III 
is on the generation of steam furnaces and their adjuncts, the various 
grate constructions of furnaces, etc. Then are taken up in order types 
of boilers, chimneys, feed-water heaters, motors, generators and steam 
pumps, boiler incrustation, flow of steam through orifices, superheated 
steam, adiabatic expansion of steam, the steam engine indicator, steam 
engine proportions, the slide valve and valve gear. Corliss engines, 
compound engines, triple and quadruple expansion steam engines, the 
steam turbine, mechanical refrigeration, the elevator, the cost of power, 
the engineer and his duties. The electrical section by Mr. Harrison 
treats briefly of the dynamo and its regulation and testing; motors; 
the switchboard and storage batteries; lighting and lamps. From the 
foregoing it will be seen that the book is of a very comprehensive 
character. It brings together in one volume a large mass of informa- 
tion valuable to the working engineer. The addition of the electrical 
section is an excellent feature, for there are few engineers nowadays 
who do not require considerable practical knowledge of electrical appa- 
ratus. <A feature that will be popular is the questions and answers 
to the chapters in the electrical section. The book is well printed and 
well bound and excellently illustrated. Numerous tables are included, 
there being a total of over 40 in the work. 


BULLETIN No. 9. AN HWXTENSION OF THE Dnwry DncimMaL SYSTEM OF 
CLASSIFICATION APPLIED TO THE HNGINEERING INDUSTRIES. By 
L. P. Breckenridge and G. A. Goodenough. 72 pages, 6x9 inches. 
Published by the University of Illinois, Urbana, Ill. 

The Dewey decimal system of classification is well-known to 
librarians and others who have to do with the arranging and cata- 
loguing of books, pamphlets, drawings, information, ete. It is the 
most simple and comprehensive scheme of the kind that has ever been 
devised. Considerable use of it has been made in engineering and 
industrial work. It has been adapted, for instance, to the filing of 
technical data, catalogues, reports, card systems, drawings, etec., and it 
has been found equally useful for manufacturing and business concerns. 
As originally developed the classification was not minute ,enough for 
technical and industrial uses of this kind. This pamphlet is the result 
of some years of study and experience in the work of expanding the 
classification to meet the most severe requirements of modern condi- 
tions. The first edition was a small pamphlet of six pages. The de- 
mand for it was so great that within a year a second edition was 
printed and this has been followed by third and fourth editions. In 
each successive edition the expansion has been carried somewhat 
further, in the third was incorporated with slight modifications the 
expansion for railroads and railroad engineering adopted by the Inter- 
national Railway Congress. In this present issue are included the 
expansions already worked out, and the expansion for electrical en- 
gineering made by Mr. J. M. Bryant of the electrical engineering de- 
partment of the University of Illinois, together with more or. less 
complete extension for other branches of engineering. .The whole, it 
is hoped, will be a self-contained classification which will cover with 
comparative completeness the entire ground of engineering industry. 
So far as we know there has been no other expansion of this kind 
worked out, and as this seems to have been made with great care, we 
see no reason why it should not be adopted by everyone who has any- 
thing in the way of books, pamphlets or data of an engineering nature 
which he desires to file and keep track of. No one who has anything 
of this kind to do should be ignorant of the merits of the Dewey 
decimal system. This pamphlet, combined with a bulletin of the 
Library Bureau of Boston and New York entitled ‘“‘Decimal Classifica- 
tion and Relative Index,’ will give anyone a good working knowledge 
of the system. 


NEW TRADE LITERATURE. 


WESTHRN HveEctTrRic Co., Chicago, Ill. Folder calling attention to the 
Western Hlectric motors for ventilating fans. 


LINK-BELT Co., Philadelphia, Pa. Revised price list of sprocket and 
traction wheels. 


THH MASSACHUSETTS INSTITUTE OF THCHNOLOGY, Boston, 
has issued a booklet outlining its summer courses for 1907. 


GisHOLT Macuine Co., 1316 Washington Ave., Madison, Wis. 
Leaflet describing a method of finishing flywheels in one operation. 


TH UNIVERSITY OF PENNSYLVANIA, Philadelphia, Pa., has issued a 
book descriptive of the Engineering Building recently erected there. 


IRLAND PIPH WRENCH Co., 15 Court Square, Boston, Mass. Leaflet 
descriptive of the Irland automatic wrench. 


INDEPENDENT PNEUMATIC Toou Co., First National Bank Bldg., Chi- 
pee Ill. Circular BH, illustrating types of Thor air hammers and 

rills. 

B. F. Srurtevant Co., Hyde Park, Mass. Bulletin 143 on generat- 
ing sets with horizontal engines, describing and illustrating these sets 
as used with class H C1 engines. 


THE HbALD MACHINE Co., Station D-2, Worcester, Mass. Circular 
illustrating the Heald ring and surface grinder and giving a list of 
some of the customers using this machine. 

Dover & Day, Drexel Bldg., Philadelphia, Pa. Illustrated pamphlet 
No. 16 entitled Methods and Work of an Engineering Organization, 
being one of a series concerning recent work done by this company. 

KnurFFreL & Hsspr Co., 127 Fulton St., New York. Recent circu- 
lars describing automatic print hanger, folding rules, and pocket 
calculator. 

ARTHUR M. Durr, publisher, 52 Canton St., Boston, Mass. Leaflet 
descriptive of wage calculator books designed to save all figuring and 
errors in the computation of wages. 

Tur Ownn Macuinn Soon Co., Springfield, O. Circulars illustrat- 
ing and giving specifications for No. 2A universal miller, No. 2B plain 
miller, No. 3A universal miller and No. 3B plain miller. 

Tun HieH Duty Saw & Toot Co., Eddystone, Pa. Illustrated cata- 
logue descriptive of its line of high duty sawing machines and Tindel 
high-speed steel saw blades. 

J. H. Wacrnnorst & Co., Youngstown, O. New circular illustrat- 
ing their electric blueprint machines. A list of the users of this ma- 
chine and references from various companies are included. 

ARMSTRONG Bros. Toot Co., 113 N. Francisco Ave., Chicago, Ill. 
Catalogue No. 14 illustrating and giving tables of specifications for 
Armstrong tool-holders. 

Rotary Firm & MAcHIN®E Co., INc., 589 Kent Ave., Brooklyn, N. Y. 
Booklet illustrating and_ describing band-saw machines, sharpeners, 
setters, blades, guides and brazers. 
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TH AsHcROFT Mre. Co., 85 Liberty St., New York City. Catalogue 
for 1907 describing various gages, indicators, pipe stocks and dies, 
ratchets and other instruments and tools manufactured by this com- 
pany. 

Tue Knecut Bros. Co., 819 Wade St., Cincinnati, O. Circular set- 
ting forth the advantages claimed for the Knecht friction sensitive 
drill. Those interested in this drill may obtain further particulars 
by sending the post card attached to the circular to the company. 


GOLDSCHMID?-THpRMIT Co., 90 West St., New York City. Descrip- 
tion of the Thermit welding process and of repair jobs made by this 
process. Special attention is called to its application to the trans- 
portation companies. 


BAaLLincpR & PprRotT, Philadelphia, Pa. Pamphlet on concrete 
industrial plants, being illustrated with examples of reinforced con- 
erete industrial construction, with descriptions of the systems of 
construction. 


PHILADELPHIA GHAR WoRKS, INC., Seventh and Cherry Sts., Phila- 
delphia, Pa. New catalogue containing all necessary information rela- 
tive to the stock gears of the company, and giving rules and tables 
for figuring gears. 


PATTERSON, GOTTFRIED & HuntprR, Ltd., New York. Catalogue of 
260 pages on blacksmiths’ tools. While the catalogue pertains essen- 
tially to blacksmiths’ tools, it also contains information of general 
interest to machinists and repair men as well. When writing for a 
copy ask for catalogue 119. 


WELLS Bros. Co., Greenfield, Mass. Catalogue No. 22 on screw- 
cutting tools and machinery, containing descriptions and illustrations 
of screw plates, taps, dies, reamers, gages, bolt cutters and nut tap- 
pers, etc. In addition to its regular line of tools here described, the 
company makes a variety of special tools. 


THE CLEVNLAND Twist Dritu Co., Cleveland, O., has issued a set 
of ready reference cards containing data upon taper shanks, drill list 
for taps, high-speed steel drills, etc. These sheets are so arranged 
that they can be hung up and easily referred to. A set will be sent 
to anyone upon making application. 


THE AMBPRICAN LOCOMOTIVE Co., 111 Broadway, New York, has 
issued a pamphlet describing a rotary snow plow, giving a brief 
account of the work done by this type of plow in fighting snow on 
various railroads. The pamphlet contains a set of rules for the guid- 
ance of those operating this type of machine. 


BALDWIN LOCOMOTIVE WoRKS, Philadelphia, Pa. Pamphlet entitled 
“The Actual Efficiency of a Modern Locomotive,” being No. 60 of this 
series on locomotive construction and related matters. The subject 
matter is a paper read by William Penn Evans before the Pacific 
Railway Club, February 17, 1906. 


EXPANDED MptTAL & CoRRUGATED Bar Co., St. Louis, Mo. Catalogue 
comprising a collection of illustrations showing the work done with 
the corrugated bar in a variety of structures, some information con- 
cerning corrugated bar, and simple formulas and tables for use in 
designing. 

ISRAEL LUDLOW; superintendent of the Aeronautical Bureau, James- 
town Exposition, New York, has sent us a list of the aeronautical 
competitions which will be held at the Jamestown Exposition at 
Norfolk, Va., April 26 to November 380, 1907. The list includes 
twenty-five events and include dirigible balloon competition, flying 
devices heavier than air, kites, etc. 


BANTAM ANTI-FRICTION Co., Bantam, Conn., has issued a new cata- 
logue calling attention to several new ideas relating to roller bear- 
ings, some of which may be noted on pages 6, 13, 18, 21, 22, 23 
and 24. Reprint of an article on the Mechanical Design of Ball Bear- 
ings and Roller Bearings, contributed by W. S. Rogers to the Hngi- 
neering Magazine is also included. : 

MIAMI VALLEY MACHINE TooL Co., Dayton, Ohio. Catalogue of the 
Miami Valley lathe and drills. At the present time the company 
builds a 138144-inch engine lathe and 12-inch and 14-inch sensitive 
drills. The size of the lathe and its modern features make it a ma- 
chine desirable for manual training school work as well as for general 
manufacturing purposes. 


RecorpD of Transportation Lines Owned and Operated by the Penn- 
sylvania Railroad for the .year ending December 31, 1906. 45 pages, 
9x12 inches. Published by the Pennsylvania Railroad, Philadelphia, 
Pa. The record gives the names of the various railways, ferries and 
canals, and general data regarding same. It includes a large map in 
eolors, showing the ramifications of this enormous transportation 
system. 


AMERICAN LOCOMOTIVE Co., 111 Broadway, New York, has recently 
issued a pamphlet devoted to the Mogul type of locomotive. This is 
the seventh of a series being published by the company to include the 
various standard types of locomotives. It illustrates and describes 25 
different designs of the Mogul type built by the American Locomotive 
Co. for various railroads. These types range in weight from 49,000 
to 187,000 pounds. A copy will be sent on request to those interested. 

T. R. ALMOND Mre. Co., 85 Washington St., Brooklyn, N. Y. Ad- 
vertising novelty in the shape of a salesman’s advance card, being a 
folder in which is pasted a photograph of the salesman opposite a 
“window” cut out of the front page. The frame of the window is the 
outline of an Almond chuck. This advance sheet is sent by the 
Almond salesmen to their customers, notifying them of a future visit 
of the salesman to their place. 


THH WHITMAN & Barnes Mra. Co., Chicago, Ill. Catalogue of 
“Diamond” high-speed twist drills and reamers made from W. & B. 
high-speed steel. These drills and reamers are made at the Akron, 
Ohio, factory of the the company, and cover a wide range of sizes. 
They are hardened and tempered by special processes which enable 
the production of tools which give the maximum wearing qualities 
and still retain the requisite toughness to prevent splitting and break- 
ing. A large stock ot high-speed drills is carried, and prompt ship- 
ments can be made. 


DERRICK’S BRITISH Report is the title of a new periodical started 
in January, 1907, and published by Mr. Paul H. Derrick, 34 Norfolk 
Street, Strand, London. The price is $10 per year. It is intended to 
be a careful digest of present British market conditions, and is pub- 
lished in the interest of manufacturers seeking trade extension for 
goods sold under an advertised name or registered trade mark. The 
February issue contains a number of able articles reviewing trade 
conditions at home and abroad. 


A particularly timely article in the May Century is that by George 
M. Stratton on “Railway Disasters at Night.’”’ Mr. Stratton, pro- 
fessor of experimental psychology and director of the psychological 
laboratory at Johns Hopkins University, in his story sounds a note 
of warning anent the failings and dangers of our present system of 
signals and the need of revising it. He has gone into the subject 
thoroughly, taking up the signals now in use from point to point, with 
their fault, the reasons why they fail, and making suggestions for a 
more reliable system of protection that are not only based on science, 
but’ on sound common sense. Other features of this issue are the 
sketch of Jamestown by Thomas Nelson Page, especially pertinent 
because of the opening of the Jamestown Exposition, “Stories of 
Whistler’ by Otto Bacher, Harnest Rhys’- ‘‘William Sharp and Fiona 
Macleod,” and the continuation of the serial stories “The Shuttle’ 
and ‘Come and Find Me.” 
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MANUFACTURERS’ NOTES. 


THp STERLING HMpRY WHEEL MrFe. Co., Tiffin, O., is making a large 
addition to its factory. 


GOLDSCHMIDT-THERMIT Co., New York, has removed its offices to 
the fourteenth floor of the West Street Building, No. 90 West Street, 
between Cedar and Albany Streets. 


ARMSTRONG Bros. Toot Co., 113 N. Francisco Ave., Chicago, Iil., 
has received a medal for its exhibit at the recent international exhibi- 
tion held at Liege, Belgium, for lathe and planer tool-holders. 


CROCKHR-WHEELDR Co., Ampere, N. J., has established a branch 
office in Birmingham, Ala., to handle its rapidly increasing Southern 
business in electric motors and generators. 


MACHINERY ExcHancn, 10 Oliver St., Boston, Mass., is now the 
headquarters of 30 firms selling machinery, appliances and materials. 
The exchange has grown rapidly, having more than doubled the num- 
ber of firms represented within a year. ; 


PITTSBURG AUTOMATIC VISE & Toot Co., Pittsburg, Pa., recently 
made a large shipment of vises to the Texas Central Railway Co. The 
capacity of the company has been increased so that it is in position 
to fill all orders immediately, regardless of the size or style of vise. 


W. GERHARDI WorkKS, Lindenscheid, Westphalia, Germany, desires to 
receive American catalogues, booklets, circulars, reference lists, etc., of 
all classes of machines and tools, special and automatic machinery of 
every description, power plant equipment, electrical equipment and of 
the hardware trades. 


THD XYLOTIPE PRODUCT Co., Cincinnati, Ohio, formerly manufac- 
turer of fiber pulleys, has discontinued the business, and the machin- 
ery has been sold. Mr. Mark Muggeridge, who was general manager 
of the plant, has taken the position of general superintendent of the 
Queen City Machine Tool Co., Cincinnati. Ohio. 


KrIps-Mason Macuinp Co., Inc., 1636 N. Hutchinson St., Phila- 
delphia, Pa., has established a New York office at 125 West 23d St., 
with Mr. Edgar A. Wilhelmi as its selling agent. The business of the 
Krips-Mason Machine Co. is the building of special machinery for 
making washers and metal specialties. 


Nutter, BARNES & Co., Boston, Mass., are now located at their new 
factory, 326 A St., where, with increased floor space and a more 
complete equipment of tools, they expect to be better prepared to meet 
the increasing demand (which has more than doubled in the past 
year) for their metal saw cut-off machines and automatic saw sharp- 
eners. 


AMERICAN LOCOMOTIVE Co., 111 Broadway, New York, has received 
the following list of locomotive orders for delivery to foreign countries: 
Two 8-wheel passenger locomotives for the Canton Hankow Railway, 
China; three Prairie type tank locomotives for the Yueh Han Railway, 
China ; five Prairie type tank locomotives for the Yokohama Railway of 
Japan; two 4-wheel type saddle tank locomotives, Government Rail- 
way of Guatemala; and three Mallet type locomotives, Central Rail- 
way of Brazil. 


TH S. OBuRMAYHR Co., Cincinnati, O., will entertain the Pittsburg 
Foundrymen’s Association in June. A special train will take the guests 
to the new Obermayer plant at Rillton, Pa. This new plant is the 
latest addition to the already large manufacturing capacity of the 
company and makes a total of five plants operated by them for the 
manufacture of foundry facings and supplies, located as follows: Cin- 
cinnati, Chicago, Pittsburg, Larimer, Pa., and Rillton, Pa. Rillton is 
only a short distance from Pittsburg, in the heart of the Westmore- 
land district, on the line of the Pennsylvania R. R. 


NILES-BEMENT-POND Co., New York, has opened new offices in Chicago 
on the sixth floor of the Commercial National Bank Building, Clark 
and Adam Sts. The Pratt & Whitney Co. will abandon its showroom 
at 46-48 S. Canal St. and will combine its machinery sales department 
with that of the Niles-Bement-Pond Co, The Pratt & Whitney small 
tools show room and stock room will be located on the ground floor of 
the new Plamondon Bldg., Clinton & Monroe Sts., where a complete 
list of small tools and gages will be carried in stock. Mr. Geo. F. 
Mills will continue as manager of the Chicago office. 


THE PEERLESS RUBBER: MFcG. Co., 16 Warren St., New York, has 
broken ground for a large three-story factory building at its already 
extensive plant at New Durham, N. J. The additional capacity 
afforded by the new building will give the company one of the largest 
mechanical rubber plants in the world. There will be installed sey- 
eral new calendering machines, a number of presses for mold work 
and a new battery of washers, grinders, mixers, ete. The improve- 
ments, when completed, will add about 30 per cent to the present 
capacity. 

Tum March 28 meeting of the Technical Publicity Association at the 
Aldine Club, New York, was “house organ” night, the subject being 
the periodical publications issued by various manufacturing concerns 
to advertise their products. ‘The editors of the successful house 
organs issued by a number of the leading manufacturing concerns 
were present, and several made addresses. In some cases the house 
organ has taken the place of the advertising in the trade press alto- 
gether, and in other papers the trade magazine has been used to sup- 
plement regular trade paper advertising. 


MopDERN MACHINERY & ENGINEERING COMPANY, Cleveland, Ohio, has 
been incorporated, and has acquired the business as selling agents for 
the Potter & Johnston Machine Co. and Landis Tool Co., formerly 
conducted by W. E. Flanders, with offices at 309 Schofield Bldg., and. 
933 Monadnock Biock, Chicago, Ill. Thomas F. Ahern, M.B., who 
has been manager of the Chicago office for the past two years, and 
formerly with the Pratt & Whitney Company, is treasurer of the new 
company. ‘The company has received an order for $150,000 worth of 
machinery equipment for the new plant of the Rainier Motor Car Co., 
Detroit, Mich. It is expected that this plant will be in operation 
by June 15, and that about 600 cars will be turned out in 1908, 


Tun seventh annual session of the ‘‘Summer School for Artisans” 
of the University of Wisconsin begins June 24 and continues six 
weeks. Courses of study are offered on engines and boilers, applied 
electricity, mechanical drawing and machine design, materials of con- 
struction, fuels and lubricants, shop work and manual training. The 
entire laboratory and shop equipment of the College of Engineering is 
used by the students in the summer school. The requirements for 
admission are only a working knowledge of English and arithmetic. 
Pe bores a ton may be obtained from’Mr. Frederick B. Turneaure, 
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THb AMBPRICAN PULLEY Co., 29th and Bristol Sts., Philadelphia, — 
Pa., has lately completed important additions to its plant. During 
the past year the factory has been equipped for making pulleys 44, 46 
and 48 inches in diameter, from 6 to 16 inches face (diameters and 
faces varying by 2 inches), so that the total range of sizes which can 
now be had of this type of pulley is from 6 to 48 inches diameter, and 
from 2 to 16 inches face, according to diameters. In 1897 the output 
of the company for the year was 18,000 pulleys from 6 to 24 inches 
diameter ; in 1906 the output was 200,000 pulleys from 6 to 42 inches 
diameter. An eight-arm pulley has recently been added to the line. 

Tub AMERICAN LOCOMOTIVE Co., 111 Broadway, New York City, at 
the coming Jamestown Exhibition will occupy a plot 100 x 250 feet in 
the southern portion of the grounds on the southeasterly side of Lee’s 
parade grounds. The exhibit will be housed in a building especially 
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ITALIAN PRAIRIE BALANCED-COMPOUND LOCOMOTIVES, AND 
THEIR FUTURE. 


CHARLES R. KING.* 


locomotive that has been designed under the new 

regime of the State Railways of Italy. The first speci- 
men has just been delivered to the State Railways in the pres- 
ence of the Director-General of Italian Railways and a special 
delegation. 

The engine proper is of the Plancher compound system, 
notable for having only one valve for one pair of cylinders, 
and each high-pressure and low-pressure valve independently 
variable in length of travel. Hitherto the relative cut-off for 
each group of cylinders has not been variable from the foot- 
plate. In the Prairie type engines there are two reach- 
rods, permitting the two valve-mechanisms to be operated 
independently. It remains to be seen whether, in this particu- 
lar case, the duplicate reversing will be maintained perma- 
nently; in the general run of practice on the Huropean con- 
tinent, duplicate reversing gears are abandoned as soon as a 
proper ratio has been ascertained for the percentages of ex- 


i locomotive here illustrated is the first four-cylinder 


Fig. 1. 


pansion in the two groups of cylinders. As, however, the 
grades to be worked by the new engines vary greatly, it is 
not certain that a fixed ratio will be economical. 

This new locomotive is especially worthy of attention for 
its general design, which is radical. It is an extraordinarily 
supple machine considered as a carriage. The driving-wheel 
springs are equalized with the trailing-wheel springs. The 


front connected-wheel spring is set transversely, so that the © 


engine frame is only supported in the center line. The pony- 
truck is carried on swing-links, the lateral control being 
effected by pairs of volute springs. A very small amount of 
lateral play is also allowed at the other end of the engine, 
in the trailing axle-boxes. Every axle-box, from end to end 
of the engine, is fitted with rotating liners of Zara’s patent 
(Fig. 2) so that in entering or leaving curves, or whenever 
the axles momentarily assume a position out of square (ver- 
tically) with the frames, the rotating liners permit all such 
movements, contrary to the usual action of axle-boxes, 
which, in resisting these movements, set up injurious strains 
that ultimately fracture the fatigued portions. That there is 
real utility in articulated axle-boxes may be assumed from 
the fact that, in the first three years of their introduction, 
over 2,000 Zara boxes were in use. (See Ramway MAcuHIn- 
ERY, October, 1906.) 

The interesting feature of the pilot truck consists in the 
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application of a swinging pivot to the arrangement of con- 
jugated axles usual with the pony truck, introduced some 
years ago by Mr. Helmholtz of the firm of Krauss in Munich, 
Bavaria, so that the frame of the truck is no longer con- 
nected to the leading axle through a rigid fulcrum, as in 
Krauss, but through a center which is displaced in such man- 
ner as to allow the first pair of driving wheels to be dis- 
placed laterally to the inside of the curve, according to the 
guiding of the front or advancing flange of the leading out- 
side driving wheel; whereas, with a rigid pivot as in the 
Krauss conjugated system, the leading flange of the front 
outside driving wheel is necessarily jammed hard against the 
outside rail. See line cuts, Figs. 3 and 4. 

In regular service the Krauss conjugated truck proved to 
be so safe that it was admitted on the railways of Germany 
for the fastest interurban trains for which a four-wheeled 
pilot truck had before been obligatory. The Italian express 
engine is built for speeds of 62 miles per hour, but, in the 
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Italian Prairie Balanced-compound Locomotive. 


preliminary runs it made before being sent to Firenze (Flor- 
ence) for its dynamometer tests, it was run at speeds of 66 
miles per hour. This was in February, on the line to Chiasso 
(Switzerland) and to Piacenza. The truck had already been 
tested in previous Italian locomotives and upon the electric 
locomotives shown in Ratnway MACHINERY issue of February, 
1907, both of which electric locomotives are from the draw- 
ings of the designer of the locomotive under mention. Much 
attention has been given in the technical press to these Sim- 
plon locomotors, all ignoring this novel truck fitted at their 
two extremities, and also the fact that they were schemed by 
a railway engineer of life-long experience; the motors they 
carry presenting little of interest to railway engineers. It 
was while Signor Zara was designing these Prairie electric lo- 
comotives in collaboration with the locomotive engineers of the 
works of the Hungarian State Railroads at Budapest, in June, 
1903, that the writer heard him state his reasons for adopting 
the conjugated pilot-truck in these locomotors, which have 
many points in common with his new locomotives. 

This and the subsequent digression may perhaps be excused, 
as they show that in Italy, as elsewhere, machines for rail- 
ways must be designed. by those who have made railways 
their lifelong study. It is most possible, however, that after 
several more attempts at electrical traction with the same 
uneconomical results as the chief Italian venture in this di- 
rection (that is, the electrified line from Milano to its north- 
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ern suburbs) Italy will replace electricity with self-propelled 
steam trains. Of this change there has long been ques- 
tion in regard to the line just mentioned, despite the news 
periodically circulated in the foreign press since the year 
1902, in the stereotyped phrase: ‘All the steam railways of 
Northern Italy will soon be electrified.” The real fact is 
that the steam locomotive has been wrought to a high state 
of perfection in Italy, and its superior economy enables the 
State to handle traffic at lower cost by this means than by 
hydro-electric or steam-electric plants, which have proved to 
be the reverse of economical, while they introduce an intol- 
erable complication in trunk-line traffic. This fact is already 
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Fig. 2. Construction of Axle-boxes, Zara’s Patent. 


exemplified in the daily working of the Simplon tunnel, 
where all the international express trains are obliged to 
stop twice in the space of 13 miles, at out-of-the-way insigni- 
ficant villages, in order to allow the electric locomotives to 
be coupled on. The result is comparable to the slow ser- 
vices of city suburban trains, with no advantage for the pas- 
sengers or trainmen as regards the aeration of the tunnel; 
for, with steam locomotives working the trains, the most fas- 
tidious of persons could have complained of no discomfort 
that is not equally present with the electric locomotives, and 
the locomotive enginemen expressed their satisfaction with 
the purity of the tunnel air, and of the immaterial influence 
of any emanation of the locomotives upon the atmosphere. 


Machinery,N.¥. 
Fig. 3. Truck connected to Leading Axle through Rigid Fulcrum. 
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Fig. 4. Truck connected to Leading Axle through a Swinging Pivot. 


The trouble that was apprehended from locomotives was not, 
in fact, realized in practice; but the advantage derived from the 
use of electric current was that of obtaining traction practical- 
ly free of cost for motive power in the tunnel, since the power 
plant was there, already installed for the boring work of the 
tunnel. None the less, the Federal Railways agreed to the 
electrification on condition that the electric company should 
hand back the tunnel in right order for steam-motor work- 
ing, and without claim of compensation, if electrical train 
operation gave rise to inconveniences; but, so far, nothing 
similar to the New York experience with this form of trac- 
tion has occurred. Thus it will be understood that steam 
locomotives are more likely to replace electrical traction 
than otherwise in Italy, notwithstanding that 36,350,000 lire 
($7,270,000) have been voted for the electrical equipment of 
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a few short lines. The locomotive illustrated has a greater 
tractive effort, a higher speed-capacity and, when empty, 
weighs no more than the Prairie type electromotors of the 
same designer, 

It will be noticed that in these Prairie engines the abso- 
lutely rigid wheel base is confined to the driving and rear 
connected wheels. The connecting side-rods work on spher- 
ical pins of ithe forward or conjugated wheels, in order to 
avoid strains on the brasses. 

The boiler is representative of the latest Italian practiee, 
although the construction is not so advanced as is that of 
the new Austrian Prairie locomotive. In this latter, gussets 
are used exclusively for staying the back sheet of the firebox, 
while in the Italian boilers a couple of horizontal plate stays 
are employed according to the general practice of the Con- 
tinent. It is a singular fact that American practice in loco- 
motive boiler construction is usually first followed in Europe 
by Austrian and Bavarian designers. 

The throttle of the Italian engine has a three-phase ac- 
tion on the steam. This throttle-valve, patented by the ac- 
tual designer of the locomotive described, Signor G. Zara, has 
been the subject of recent comment in the engineering press, 
because the manager of the Hunslet Engine Company, of 
Leeds, England, attributed to it the same principle as an- 
other throttle which had been made by this firm for some 
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Fig. 5. Section through the Zara Steam Throttle Valve. 


years past, and the idea and principle of which had been 
suggested by a sketch in an old number of the Scientinc 
American. The drawings published with the communication 
of the Hunslet firm showed that, mechanically, their valve 
differed from the Zara valve in only one small detail—this 
detail constituting a vital difference in the principle of work- 
ing of the two valves. The unique feature of the Zara valve, 
applied to the locomotive illustrated, is its three phases of 
admission due to the graduated openings given by the var- 
ious parts of the valve. This will be understood from the 
detail drawing, Fig. 5. Here the lower or piston valve is 
shown to be a loose fit in the cylindrical part of the head, 
the piston measuring 5% inches and the bore 5.9 inches, This 
gives an annular opening of constant section through which 
the steam flows to the cylinders as soon as admitted to them 
by means of the balancing or pilot valve, thus applying pres- 
sure on the engine pistons without slipping the wheels. This 
action of the steam is termed the first period or phase. The 
Hunslet-American valve appears to narrowly miss this pre- 
admission of steam, for its pilot valve, although allowed a 
clearance and lift of 1-16 inch below the closely-fitting per- 
forated lower cylindrical valve, closes these perforations 
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when steam is introduced below the balancing piston. The 
advantages to be derived from mechanically-graduated throt- 
tle admission appear to be considered of importance in 
Europe, where the Zara valve has been adopted by a large 
number of Continental railways both for saturated and super- 
heated steam. The diagram, Fig. 6, represents the sectional 
openings, in square centimeters, as given by various posi- 
tions of the three-phase throttle valve. 

The auxiliary or double-ported valve, visible in the draw- 
ing of the throttle, admits live steam to the receiver only 
whenever the main valve is in the first period of its opening, 
and also only when the engine is in full gear. This latter 
is controlled by means of a miniature slide valve on the ex- 
tension-rod of the high-pressure valve, so that live steam is 
only admitted when the engine is starting with a heavy load. 
The operation is automatic and the working of the engine is 
as simple as a two-cylinder single expansion locomotive. 

The engine is particularly well balanced in its motor efforts. 
The cranks are keyed, as usual, at 180 degrees, the cylinders 
are set all in one transverse plane, and the pressure exerted 
on each pair of high-pressure and low-pressure cranks is abso- 
lutely equalized by the constant intercommunication of the 
opposite ends of the same group of cylinders. Thus the op- 
posing efforts on each set of cranks are perfectly equili- 
brated, and the balancing of the rotating masses is effected 
with a minimum value for the wheel counterweights, thus 
contributing notably to the even running of the machine and 
to the preservation of the track. In these engines there are, 
of course, only one-half the number of exhausts usual with 
four valves having four periods. The force of the blast is 
regulated by means of a variable nozzle having a central cone 
or plug with projecting helical wings, similar to those noz- 
zles of the “Nord” and Paris-Lyon railways of France. 

The boiler is of steel; the barrel is formed of three rings 
‘having double-welt strips and six rows of rivets closing the 
longitudinal seams. The inside firebox is of copper, and the 
lower contour of the boiler barrel is welted with 0.078 inch 
sheet copper to preserve it from corrosion. Steei tubes havy- 
ing proved unsatisfactory, from their rapid pitting and slough- 
ing with the water used, aJl tubes are now of brass and the 
ferrules of copper. Special rests on the mud-ring support the 
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Fig. 6. Diagram of Inlet Openings of the Zara Valve. 


boiler on the dilation brackets behind, and the intermediate 
supports are, as in American practice, of thin vertical plates 
allowing expansion movements of the boiler. 


DIMENSIONS. 


Italian Prairie Type Balanced-compound Locomotives. 


Cylinders: High-pressure......... 1414 inches 
Low-pressure 23% inches 
Piston-stroke 251% inches 

Boiier-pressure 215 pounds 

Driving wheels diameter......... 72°%4 inches 

Heating surface, total..:..:......'. 2,539.3 square feet 

Met MOMMEALT COs ire fey ci 2 stecsie s enaiese Sieny'e) ons 37.6 square feet 

Weight: Engine empty........... 61.5 metric tons 
Me TMC Mm IOROECH.., fat siaet.c sss 68.5 metric tons 
Engine maximum adhesion... 43.5 metric tons 

PROT AM WHEEI-DASE. 05 c..). sch letiee sce 27 feet 834 inches 

Driving wheel base (flexible)..... 12 feet 1114 inches 

Bearing wheels, diameter......... 375% inches 
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ELECTRIC TRAVELING WHARF CRANE. 

The accompanying illustration shows one of a lot of eight 
cranes now under construction by the Shaw Electric Crane 
Co., Muskegon, Mich., for the Panama Railroad Co. They are 
for use in handling miscellaneous freight at the La Boca wharf, 
which is the Pacific terminus of the railroad, and are of 
notable size. Hach crane weigls about 50 tons, and when 
the boom is in the elevated position, it stands about 90 feet 
above the wharf. The cranes were designed to meet the 
peculiar conditions existing at the wharf, among which may 
be mentioned a tidal variation of about 20 feet. 

The boom, which is 80 feet in length, is shown in its work- 
ing position, standing at an angle a little over 30 degrees 
from the horizontal. It is required that the outer end should 
stand at sufficient height to carry loads over the decks of 


Shaw Electric Traveling Wharf Crane. 


the largest vessels at high tide, while the other end must be 
low enough to project inside of the warehouse door. The 
boom may be elevated to a position about 15 degrees from 
the vertical, carrying the outer end clear of all parts of ves- 
sels and withdrawing the inner end from the warehouse. 
With it in this position, vessels may be docked and the 
cranes placed opposite the various hatchways in proper posi- 
tion for loading or discharging cargoes. 

The main frame or tower. is of steel construction, and 
stands 62 feet above the track. There is a clear opening 
through it, 10 feet wide, in which the boom is suspended, and 
through which the loads are carried. The base is so con- 
structed that the crane can travel over freight piled to a 
height of 6 feet between the tracks, and so that goods may be 
trucked directly from under the crane to the warehouse. The 
space between the front of warehouse and edge of wharf was 
sufficient for a track of only 11 feet gage. This, together 
with the necessary height and reach, made the question of 
stability a serious one. Although the weight of frame and 
machinery has been so disposed that the crane will be stable 
with a load 25 per cent above normal capacity in the extreme 
position, clamps have been provided which are always in en- 
gagement with the rear rail, to prevent the crane from 
tipping if a load should become fouled on a hatchway or 
other part of the vessel. 

The crane is mounted on six wheels, four under the front 
and two under the rear. Anticipating the possibility of un- 
even settling of the wooden wharf, the wheels are carried in 
equalizers, so arranged as to compensate for any probable 
irregularities of track without straining the structure. 

The machinery for the various movements is placed in the 
base of the tower, adding to the stability of the crane, and 
giving easy access for inspection. For convenience in ship- 
ping and erecting, each set of machinery is mounted upon 
a separate frame, which is easily handled and put in place. 
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The crane has a regular working capacity of four tons, and 
a reach of 40 feet from the center line between rails to the 
extreme outer position of load. The total height of hoist is 
70 feet, and the speed hoisting with full load is 150 feet per 
minute. The load can also be racked out and up at a speed 
of 150 feet per minute. The other two movements, travel 
and boom hoist, are relatively slow, being required only in 
setting the crane in position for service. 

The hoist is operated by a 65 H.P. motor, the rack motion 
by a 40 H.P. and the travel and boom hoist by 24 H.P. and 
8 H.P. motors respectively. Automatic switches are provided 
to prevent overtravel in hoisting and racking out, also an 
overload switch for the hoist machinery. All movements are 
under the control of one operator, whose cab is so located 
as to give him the best view of his work.. The motors and 
controllers, as well as all structural work and machinery, 
are the product of The Shaw Electric Co.’s plant at Muske- 
gon, Mich. 
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BORING MILL VS. DRIVING-WHEEL LATHE 
FOR TURNING TIRES. 


The practice of changing driving-wheel tires in the round- 
house when the locomotive is not ready to go into the back 
shop for heavy repairs is followed with very satisfactory re- 
sults on a number of roads. The ordinary practice is to 


Fig. 1. 


shrink the tires on a pair of wheel centers and turn them in 
a driving wheel lathe. The labor cost of putting a pair of 
tires on the centers and removing them after they have been 
turned would amount to at least 40 cents, and the cost of the 
gasoline for this purpose would come to about $1.50. The 
actual labor cost of turning the two tires will, of course, vary 
in different shops, but in one shop it costs $1.50 a pair. It 
was found after careful investigation that the tires could be 
turned on a boring mill at a cost of 80 cents apiece as against 
$3.40 per pair or $1.70 apiece, as above. The boring mill was 
not of very recent design and was not equipped with a uni- 
versal chuck. Two tools were used. On a modern heavy-duty 
mill, equipped with a universal chuck, this work could prob- 
ably be handled to still better advantage. The space occupied 
by such a mill would not be greater than for a driving-wheel 
lathe, and the first cost of the boring mill would probably be 
less.—American Engineer. 
* * k 

It has been officially announced by the Interstate Commerce 
Commission that instructions have been issued to United 
States district attorneys to institute proceedings against 25 
different railroad companies to exact penalties for violations 
of the safety appliance law. 
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MATHERAN LIGHT RAILWAY IN INDIA. 


A. R. BELL.* 


Nearly all the large centers of population in India have 
their health resorts. Calcutta has Darjeeling, Madras has Nil- 
giras, and Lahore and the Punjaub look to Simla. Bombay has 
its beauty spots among the Western Ghats, one of the most 
charming being Matheran, a flat-topped hill some 2,500 feet 
high, rising abruptly from the plain at the foot of the mountain 
barrier. All these various resorts can now be reached by rail- 


way, since the last named has recently been put into direct 


communication with Bombay by the opening of a line of 2 
feet gage, constructed by two of that city’s most enterprising 
inhabitants, Messrs. Abdul Hussein Adamji Peerbhoy and Rai 
Saheb Harichand, the latter being the engineer. 

The railway is 12 miles long, starting at Neral Station on 
the G. I. P. R., 132 feet above sea level, and ending at the 
Matheran terminus, 2,495 feet above the sea. Leaving Neral, 
which is on the southeastern main line of the G. I. P., the 


first four miles from that station to Bheker Khund, a con- oe | 


necting ridge between Gadal Hill and the main ascent, are com- 
paratively easy, but after meeting the Provincial Road at 
Bheker Khund, the next five miles up to the only halting place, 
Panorama Point, form the most difficult section of the route. 
The rise in this section is about 1,250 feet, with a maximum 


Train on Matheran Two-foot Gage Railway in India. 


grade of 1 in 20. 
tions, but the line zig-zags up the side of the hill, with horse- 
shoe curves sometimes as sharp as 60 feet radius. There are 
two tunnels on this section, each about 150 feet long, and at 
other points the line twists round sharp corners of the cliff 
with only a shelf or ledge cut from the rock to carry the road 
bed. On leaving Panorama Point, which is a rock perched at 
the extreme southwest corner of the hill, overlooking Bombay 
and its beautiful harbor, the line begins its third and final 
section of three miles to the Matheran terminus, in which a 
further rise of about 450 feet is accomplished with an average 
gradient of 1 in 35. There are no bridges of importance on 
the whole route, the railway keeping to the hill face through- 
out its length as closely as possible. 


At the opening of the line, the rolling stock consisted of two ’ 


locomotives, fifteen first-class cars, six third-class cars, and 
two luggage vans with postal accommodation, for passenger 
traffic, in addition to two small saloons in course of construc- 
tion at the G. I. P. R. shops at Parel and twelve open goods 
wagons. Another locomotive was taken from the Darjeeling 
railway, and two other locomotives are on order, and we under- 


* Address: Holm Dene, Ridgway, Enfield, Middlesex, England, 


There are no switchbacks or reversing sta- f 
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stand that the number of carriages and wagons is to be largely 
increased. 

The locomotives were supplied by Messrs. Orenstein & Kop- 
pel, and are of novel construction; they have six coupled driv- 
ing wheels of 2 feet 6 inches diameter, but these wheels are 
not attached to the axles in the ordinary way and coupled 
direct. The wheel centers are each cast with one-half of a 
hollow axle of large diameter, the two halves being bolted 
together. The solid main axles with ordinary rigid bearings in 
the main frames, and outside coupling rods, pass through the 
center of the hollow axles, and by means of a ball joint at the 
center, enclosed by a sleeve or bush, communicate a rotary 
motion to the hollow axle and consequently to the driving 
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ELECTRIC RAILWAY MACHINERY AND 
APPARATUS.—4. 


WM, BAXTER, JR. 


Action of Coil in Magnetic Field. 
In the last article we showed that when a wire is placed in 
a magnetic field, at right angles to the direction of the mag- 
netic flux, and is traversed by an electric current, it will swing 
out of the field, to one side or the other, depending upon the 
direction of the current, provided it is free to move. We also 


showed that this action is due to the repulsive force set up 
by the flux of the field against that surrounding the wire. 
Keeping this action in mind,it can be seen that in Fig. 22, if 


a 


Tye 
el 


| 


Fig. 2. Plan of Locomotive, showing Construction permitting the Passing of Sharp Curves. 
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Wheels follow Curves without Changing Parallel 


Rod Center Distances. 


wheels, while allowing ample side and radial freedom. The 
details of this form of radial axle, which is an improved and 
somewhat modified example of the axle patented by Mr. John 
Clark in 1870, will be seen clearly in the accompanying dia- 
gram, while the radial effect is shown in the plan of the engine 
also reproduced. The: cylinders are outside the frames, 
1113-16 inches diameter by 1313-16 inches stroke; the boiler 
has a total heating surface of 452 square feet, and a grate area 
of 7 square feet, and carries a working pressure of 175 pounds 
per square inch. The tanks have a capacity for 450 gallons 
of water, and the weight of the engine in full working order is 
39,200 pounds. 

The engines were originally fitted with a ‘‘counter-pressure” 
brake apparatus on the Riggenbach system, whereby, when the 
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the direction of the magnetic flux between the two field poles 
PWN is as indicated by the arrows, the wire loop A will be 
caused to rotate around the axis SS if it is traversed by an 
electric current flowing in the direction indicated by the 
arrows at the sides of the loop. That this is so can be clearly 
understood from noting the direction of the flux in the two 
cireles c, and also that of line b; the former representing the 
flux surrounding the wire, and the latter the field flux. If the 
direction of the current through the loop were reversed, there 
would be no tendency for the latter to rotate, because then 
the lines of force surrounding the wire would be in the same 
direction, on the inner side, as those of the field poles. Look- 
ing carefully at Fig. 22, it will be found that the loop, if placed 
exactly at right angles to the field flux, would be in a state of 
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Fig. 3. Construction of Hollow Radial Axle. 


engine was running down grade with the expansion gear 
reversed and the blast pipe closed, atmospheric air was drawn 
into the cylinders through the cylinder cocks and was pumped 
into the steam pipe to act as a retarding agent. The pressure 
was regulated by means of a valve in the cab under the con- 
trol of the driver, who could also supply water from the tanks 
to the cylinders to cool them when necessary. This arrange- 
ment did not work satisfactorily, and has since been replaced 
by the automatic vacuum brake. 
* * * 


The earliest authoritative instance of a wind mill in Eng- 
land was one which existed at Bury St. Edmunds in 1191. 


unstable equilibrium, and, if moved slightly up or down, would 
at once begin to rotate, but, if it were moved upward, it would 
only move a short distance before it would come to a stop, ow- 
ing to the fact that the segment OC would pass from under the 
contact brush D, while segment B would pass under this brush 
and leave brush #, the latter coming in contact with segment 
C. By this change the direction of the current passing through 
the loop would be reversed, hence, the direction of the flux 
would be reversed, and there would be no effort to rotate. If, 
however, the loop starts to rotate clock-wise, it will continue 
to turn until the coil has made one-half a revolution, because 
by this movement the relation of the segments B and @, and 
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the contact brushes D and # is not changed, so that the cur- 
rent continues to flow through the coil in the same direction. 
When the loop has made a half-revolution, the contact brushes 
will be in the reverse relation to that in which they are drawn 
with reference to the segments, that is, D will be resting on 
the other end of C, and # will be resting on what in the dia- 
gram is the upper end of B. The headway of the loop will 
carry it over this point, which may be called a dead center, 
and then B will slide under D and C under #, thus reversing 
the current through the coil so that it may make another half- 
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Fig. 22. Action of Coil in Magnetic Field. 


revolution. At the end of this half-revolution the segments 
will once more reverse their contact with the brushes, so as to 
again reverse the direction of the current through the loop. 
Thus it will be seen that if the loop starts to rotate in the 
right direction, it will continue to revolve, and at each halt- 
turn the direction of the current passing through it will be 
changed, so as to keep up the rotative force. If, however, the 
loop starts to turn in the wrong direction, it will only move a 
small portion of a revolution before the current through it 
will be reversed, and then it will be rotated back to the start- 
ing point. 
Generation of Alternating Current. 

If, instead of passing a current through the loop, we simply 
connect the ends of F F” as indicated by line a, and then apply 
power and turn the loop around, we will find that it will gen- 
erate a current, and that this will consist of a series of 
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Fig. 23. Parallel Connection of Commutator Segments. 


impulses that will start from zero value, as the loop passes 
the position at right angles to the field lines of force, and will 
reach the maximum strength when the loop is parallel with 
the field flux. These impulses will be all in the same direc- 
tion, however, owing to the fact that segments B. and 0, which 
constitute a simple commutator, in connection with the contact 
brushes D and #, reverse the connection between the ends of 
the loop and the external circuit Fa F’, at the same time that 
the current generated in the coil is reversed. If, instead of 
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the segments BO, we placed two rings side by side, and con- 
nected the two ends of the loop with these rings, then brushes 
resting upon the rings would take off an alternating current 
that would reverse its direction at each half-revolution. 

When the apparatus illustrated in Fig. 22 acts as a generator, 
the rotation of the loop through the magnetic fiux of the field 
develops an electromotive force, or electrical pressure, but 
unless the electric circuit indicated by line a is closed, no 
current will be generated. If the circuit is closed, the strength 
of the current generated will depend upon two things, first, 
the electromotive force induced in the loop, and second, the 
resistance in the circuit against which the current has to be 
impelled. -Suppose the E. M. F. (electromotive force) devel- 
oped is one volt, and that the resistance of the circuit is ons 
ohm, then the current generated will be one ampere. If the 
resistance of the circuit is increased to five ohms, the current 
generated will be cut down to one-fifth ampere. If the resist- 
ance of the circuit is reduced to one-fifth of an ohm, the current 
generated will be five amperes. Thus it will be seen that the 
strength of the current does not depend upon the E. M. F. 
that the generator can develop, alone, but equally as much 
upon the resistance that has to be overcome. 


How Electromotive Force may be Increased. 

The EK. M. F. induced in the rotating loop can be increased 
in two ways, assuming that the field magnetic flux remains 
unchanged; one is by increasing the velocity of rotation, and 
the other is by increasing the number of turns of wire in the 
loop. Thus if a loop having one turn only, will develop an 
BH. M. F. of one volt, a loop of two turns will develop an E. M. 
F. of two volts, and one of five turns will develop five volts. 
If the number of turns in the loop remains unchanged, then 


Fig. 24. Winding of Primitive Ring Armature. 


if a velocity of ten turns per second develops one ‘volt, twenty 
turns per second will develop two volts, fifty turns per second 
five volts, and in like proportion for all other speeds. If the 
field flux is increased, the EK. M. F. induced in the loop will 
increase, the number of turns in the loop remaining the same. 
If the field flux is doubled, the EK. M. F. will be doubled, and 
if the flux is made five times as great, the E. M. F. will be 
five times as great also. From this it can be seen that the 
E. M. F. developed by a generator can be increased by increas- 
ing the velocity of rotation, by increasing the number of turns 
of wire in the loop and by increasing the flux of the magnetic 


field. 
Counter-electromotive Force. 


When Fig. 22 is used as an electric motor, the rotation is 
developed by sending through the loop a current that flows in 
the opposite direction to that which the loop would generate, 
if acting as a generator and turning in the same direction. 
From this fact it can be clearly seen that when the loop is 
rotating as a motor, it also tends to develop an E. M. F. by 
acting as a generator, and from this it will be inferred at 
once that the loop actually puts forth an effort to prevent the 
current from flowing through it. This in reality is just what 
occurs, and the result is that if the loop is held so that it 
cannot turn, and a current is passed through it, this current 
will be much stronger than when the loop is rotating. The 
reason for this is that when the loop is held stationary, the 
only opposition the current encounters is the resistance of 
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the loop, but as soon as the latter begins to rotate, it develops 
an EK. M. F. that acts to hold the current back. Suppose that 
the current passed through the loop is impelled by an BE. M. F. 
of five volts, and that the resistance of the loop is one ohm, 
then if the loop is held stationary, the current passing through 
it will be five amperes. If the loop is released, it will at once 
begin to rotate, and while it is picking up speed, the current 
will gradually reduce. Suppose we find that it has reduced 
to one ampere, then we know that of the five volts of BE. M. F, 
that impel the current forward, four have been offset, or bal- 
anced, by the HE. M. F. induced by the loop as a result of its 
rotation, so that only one volt is left to drive the current 
against the resistance of the loop, hence, the strength is 
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Fig. 25. Bare Ring Armature. 


reduced to one ampere. This E. M. F: induced by the loop 
when acting as a motor is called the counter E. M. F. of the 
motor, because it acts in opposition to the E. M. F. of the 
operating current. In actual motors the counter E. M. F. is 
from about 94 to 98 per cent of the E. M. F. of the operating 
current, and on this account it is necessary to introduce a 
large resistance in the circuit of the rotating part, in the act 
of starting, so that the current may not rise to such strength 
as to burn the insulation off the wire. For the purpose of 
introducing this resistance into the circuit, a device is used 
that is called a motor starter, and it is made so as to start 
with all the resistance in the circuit, and to cut this out grAd- 
ually as the speed increases, so that after a few seconds all 
the resistance is cut out and the current is held down to the 
proper strength by the counter H. M. F. of the motor. 

As the HE. M. F. induced in the rotating loop can be increased 
by increasing the number of turns of wire in the loop, it might 
be supposed that if we modified the construction in the man- 
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Fig. 26. Armature Spider. 
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loops be connected in series, so that the same current passes 
through all of them, then the E. M. F. of one loop is added to 
that of the other, so that two loops will give double the 
K. M. F., three loops three times the voltage, and so on for 
any other number of loops. To explain at once how the loops, 
when of the form shown in Fig. 23, are connected in series is 
difficult, and it is better to start by illustrating the simpler 
arrangement that is shown in Fig. 24. This is what is known 
as a ring armature, and the loops or coils are arranged in 
what is called a ring winding. Here we have a commutator 
with eight segments, and the armature ring is covered with 
sixteen turns of wire. These are divided into what are called 
coils, there being eight coils, with two turns to each coil. The 


Fig. 277. Armature Ring Insulated. 


portion of the wire that constitutes one coil is that between 
the connections with two consecutive commutator segments. 
Looking at Fig. 24, it can be seen that if a current passes into 
segment 1 from a brush, it will divide, and, flowing in two 
equal parts, will pass through all the turns of wire down to 
the lower side, as indicated by the arrows, and, if the other 
brush is in contact with segment 5, the two half currents will 
pass out through it. In this diagram we see that the two 
currents on the opposite sides of the ring advance progress- 
ively turn by turn from top to bottom, as indicated by arrows 
a and b, and that in all the wires on the left side the currents 
on the outside of the ring come toward the observer, while 
in the turns on the right side of the ring the currents flow 
away from the observer. This being the case, it is clear that 
if Fig. 24 is placed in the magnetic field of Fig. 22, in place 
of the loop there shown, that the contact brushes, instead of 
being on top and bottom of the commutator, would have to be 
placed on the sides, so that in all the wires covering the 


Fig. 28. Armature Partly Wound. 


ner shown in Fig. 23, the desired result would be obtained, but 
this is not the case, owing to the fact that in this arrangement 
the E. M. F. induced in one of the loops cannot be added to 
that induced in the others. Such an arrangement simply in- 
creases the current-carrying capacity, providing the contact 
brushes are made wide enough to cover two or three segments, 
so as to collect current from two or three loops all the time. 
The arrangement is no better, however, than the single loop 
with a wire of two or three times the cross section. 
Wire Coils Connected in Series to Develop Electro- 
motive Force. 

To be able to make use of the BH. M. F. of the several loops 

So as to develop a higher voltage, it is necessary that the 


Fig. 29. Armature ready to Mount on Spider. 


Fig. 30. Armature Complete, Commutator End. 


upper half of the ring, the current would flow in the same 
direction, say to the front, while in all the turns in the lower 
half, the current would flow in the opposite direction. 

The construction as well as the actual appearance of a ring 
armature can be understood from Figs. 25 to 29, which are 
photographie views of such an armature in several stages of 
construction, as constructed by the Fort Wayne Electric 
Works. Fig. 25 shows the bare ring with the plates by means 
of which it is secured to the spider shown in Fig. 26. The 
ring is made of a large number of rings punched out of thin 
sheet iron and firmly clamped together. The supporting plates 
surrounding it are made of brass, and are slotted at one end 
so as not to form complete electric circuits. If this slot were 
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not provided, very strong electric currents would be generated 
in these plates, and this would not only cause a large waste of 
energy, but in addition the currents would generate heat that 
would make the plates so hot as to cause them to burn out 
the insulation of the armature, and thus destroy it. The sides 
of the supporting plates, as well as the entire surface of the 
ring, inside and outside, is covered with a strong insulating 
material as shown in Fig. 27, generally consisting of cloth and 
layers of thin mica. This insulating covering is for the pur- 
pose of preventing the current in the wire from passing to 
the iron core or the supporting plates. When the ring is per- 
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Construction of Commutator. 


Fig. 31. 


fectly covered with the insulating layer, the wire coils are 
wound upon it. Each coil consists. of a large number of turns 
of cotton covered wire, but these are wound in precisely the 
same manner as is illustrated in Fig. 24. Fig. 28 illustrates 
an armature partly wound, and shows a shuttle carrying the 
wire which has to pass round and round the ring. When all 
the coils are wound, the armature presents the appearance 
shown in Fig. 29. The surplus insulation is then removed and 
the spider is put in place, the finished armature presenting the 
appearance of Fig. 30 when seen from the end upon which 
the commutator is placed. The commutator is made up of as 
many segments as there are armature coils, just as in Fig. 24, 
and to each segment are connected the ends of adjacent coils, 
the same as in this simple diagram, the connections being iden- 
tical in every respect. The commutator segments must be 
firmly supported, but at the same time they must not touch 
each other, nor come in contact with anything metallic. This 
result is obtained by separating the segments from each other 
by means of sheets of mica, generally about three to four 
hundredths of an inch thick, and the segments as a whole are 
held firmly clamped to a hub of cast iron, but separated from 
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it by a layer either of mica, or a mixture of this material 
with cloth, asbestos or some other strong insulating material 
in sheet form. The way in which the segments of a commu- 
tator are held firmly, while insulated from the supporting hub, 
can be understood from Fig. 31, which at the upper side shows 
a section through the hub, the end clamping rings, and the 
segments. The dark shaded portion represents the layer of 
insulating material placed between the segments and the 
metallic hub and end rings. 

The ring upon which the wire coils are wound is made of 
iron, not for the purpose of obtaining a strong structure, but 
because if it were made of any other material, the operation 
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of the machine would be very far from perfect. This point 
can be made clear by means of Figs. 32 and 38. Suppose the 
ring were made of brass, or wood, both of which have about 
as high a reluctance or magnetic resistance as air, then, in 
so far as the magnetic action is concerned the ring would be 
in the same condition as the space within it; that is, the 
magnetic flux would pass through the ring and then through 
the central space in straight lines from one field pole to the 
other, as indicated in Fig. 32 by the vertical lines... This being 
the case, the sides of the coils inside of the ring, forming 
circle A, would have E. M. F.’s induced in them just as well 
as the sides on the outer surface of the ring, and in both the 
direction of the E. M. F.’s would be the same with reference 
to a fixed point, say both would be toward the commutator 
end. This, however, would make the inside and outside 
EH. M. F.’s, in opposition to each other, considering the wire 
itself; therefore, the net E. M. F. induced would be simply 
the difference between these two, and with a thin ring it 
would amount to very little. When the ring is made of iron, 
the magnetic flux does not pass through the center space, but 
flows around it, through the ring, as indicated in Fig. 33, so 
that there is no EK. M. F. induced in the sides of the coils 
forming the circle A A, hence, the actual voltage of the gen- 
erator is equal to the sum of the voltages induced in all the 
wires covering one-half of the armature. The voltage is only 
equal to the sum of the, H. M. F.’s induced in the wires cover- 
ing one-half of the armature, because the two halves are con- 
nected in parallel, as can be seen clearly in Fig. 24. 
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FAULTS OF BLOCK SIGNALS, AND A SUG- 
GESTION FOR SAFETY. 


The present system of block signals at night is ill-adapted 
not to the eye alone; it gives needless labor to the memory 
and the attention. It requires the engineer, among the innum- 
erable lights that line: his track, to distinguish those which 
are to guide him, from those that are of no significance to 
him at all. Anyone who has ridden in the cab of an express 
locomotive during its frantic course by night, and seen the 
engineer, as by a miracle, pick out his “white” signal amid a 
swarm of nearby city lights of a’ hue identical with the one 
that must direct him; seen him, also, with an almost mys- 
terious confidence rush past countless red and green lights, 
knowing that they were not for him, but were switch-lights, 
or lanterns guarding the rear of some neighboring train, or 
were signals for “slow” trains, for cross-overs, and a host of 
things besides—as one dashes recklessly through this maze 
of colored lights, he can no longer wonder that signals are 
occasionally misread or unobserved. He can only marvel that 
a night express ever reaches its goal in safety. 

Added, then, to the perils due to the defects of the eye, both 
normal and abnormal, the present block signals have this 
serious fault: they do not stand out distinct and apart from 
numberless other lights that suddenly appear to the engineer, 
but to which he is expected to give no heed. 

These objections to the use of color in our block signals 
might perhaps be hardly worth recounting if nothing better 
could possibly take its place; we might regret that our own 
safety and the safety of our fellowmen must hang by so slen- 
der a thread, and there the matter would end. The situation, 
however, is not at all so hopeless. We may, whenever we 
please, do away with color as a means of signaling, and put 
in its place a better order of signs. 

The plan that I would propose would be to use throughout 
the twenty-four hours the kind of signal which is now em- 
ployed only by day. This could be accomplished simply by — 
making at night the vane of the semaphore luminous. As, in 
our cities, lights are arranged in lines and letters to catch the 
attention, so here the signal could become a fiery arm point- 
ing outward or down or, if need be, midway between these 
directions, at will. Such a line of fire would be strikingly 
different from the usual lights of buildings or of streets. It 
would also, both in quality and in form, stand out entirely 


distinct from all the colored lights whose use upon the rail- 


way it may. in the end, seem wise to continue for purposes 
other than the block signal—George M. Stratton in Century. 
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NOVEL IDEAS IN DIE MAKING. 


About seven years ago, what is now the Providence Mfg. & 
Tool Co. of Providence, R. I., began the manufacture of a 
mechanical accountant, the invention of Mr. Turck, the pres- 
ent superintendent of the shop. Mr. Turck’s experience, so 
far as shop work and tool design is concerned, had not lain 
in the direction of die-making, so in equipping the new plant 
for the manufacture of the accounting machine he was at 
first hampered by his lack of knowledge on this subject. The 
die work required was of a high order. The construction of 
machines of this type is often such that errors are cumulative. 
Several similar parts are used, attached to each other in 
series, for instance, in such a way that if the holes by which 
they are riveted to each other are slightly wrong in their 
dimensions, the error will be multiplied by the number of 
parts. The machine depends for its operation quite largely on 
the action of pawls upon fine ratchet teeth, and on the mesh- 
ing of fine pitched gears and toothed segments with each 
other. The effect of cumulative errors in such circumstances 
would be to throw these fine pitched ratchets and gears out 
of step, and make the operation of the machine impossible. 
Long leverages are also a disturbing factor. When a long, 
slender member is located by two rivet holes close together, 
it takes careful work in punching those rivet holes to bring 
the parts into alignment. 

In Providence, when die-making is mentioned without any 
qualifying expla. 
nations, the mak- 
ing of press tools 
for the jewelry 
trade is meant, 
Providence being 
one of the great- 
est centers in the 
world for this 
business, On this 
account, when the 
superintendent of 
the new shop 
hired die-makers, 
or let die-making 
out to men who 
made a _ business 
of that class of 
work, he found 
that the work re- 
turned to him 
was performed in 


accordance with 
the jewelry die- 
maker’s_§ stan- 


dards of accuracy, 
which were far 
below those required in the interchangeable manufacture of 
machinery of the kind he was building. 

Meeting with this difficulty in finding workmen or firms able 
to do his work, and being hard pressed for time, he deter- 
mined, inexperienced though he was, to make a brave attempt 
to do the work himself, with the help of such skilled machin- 
ists as he could hire in a city where skilled machinists are not 
at all uncommon. The results obtained were satisfactory and 
even surprising, as in many other cases where men have been 
forced to work out for themselves the details of a business 
about which there is supposed to be more or less mystery. 
As might be expected, however, some of the methods followed 
are original and unusual. This article is devoted to such of 
these unusual and original methods as were noted by the 
writer in a half-day’s visit. 

In the halftone in Fig. 1 are shown a number of press-made 
parts. Some of these are interesting in themselves, while 
others are remarkable principally for the methods used in 
producing them. Part No. 12, for instance, is a very simple 
piece, but the punch and die used in piercing the holes, while 
not unusual so far as surface appearances go, will serve well 
to illustrate some of the original practices of this shop. This 
punch and die, shown in Fig. 2, perform the simple oper- 
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Some Examples of Good Press Work. 
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ation of punching the nineteen small holes in the blank, which 
is located over die A by the carefully fitted aperture in jacket 
B, The punch is composed of a body ©, a cast iron holding 
plate D in which the small punches Z are driven, a stripping 
plate F', held as shown, and forced outward by the compressed 
rectangular ring @ of rubber behind it. 


The Construction of a Piercing Punch with a Novel 
Stripping Plate. 


The making of this punch and die follows, in general, the 
order given below. Stripper F is first made of tool steel. The 
holes for the dowels H are next drilled. Then’ the holes 
through which punches £ pass are laid out from model or 
drawing, as the case may require, and drilled to a larger 
diameter than the punches which are to pass through them. 
After these holes have been drilled, the plate is hardened and 
ground and the holes for the punches are filled up again by 
driving into them plugs of tool steel wire, of suitable size. 
The location of these holes is now laid out again on plate F, 
and this time very carefully; then they are finished to the 
exact size or slightly below if they are to be lapped. Since 
the body of the plate is hard, it cannot cave in or wear as it 
would if left soft. A full bearing on the stock to be blanked 
is absolutely necessary if the work is to be well done. The 
plugs allow the plunger holes to be located after the hardening 
of plate F, thereby preventing displacement from the heat 
treatment. To the stripper plate are now riveted the four 
dowels H, which 
enter holes’ in 
the stripper rim 
ON COLL ete dl, 
and locate the 
plate. Small 
round - headed 
setscrews K bear 
on pins H and 
hold F and J to- 
gether. Punch 
holder D, of cast 
iron, is machined 
to fit closely in 
collet J, and the 
holes for the 
punches are 
transferred to it 
from stripper 
plate. F, The 
punches #, made 
of tool steel wire, 
are now driven 
into the _ holder, 
headed over at 
the back side, 
and ground flush. 
The punches may then be hardened in the usual manner. Be- 
fore being assembled on the punch body C with the rubber 
spring G, a hardened steel backing K is inserted between D 
and C to take the thrust of the hardened punches. 

The rubber spring G@ is cut from sheet stock and may be 
made either from separate strips built up on each of the four 
sides of the punch, or from rectangular rings, if that can be 
done without wasting the stock. Screws L are adjusted to 
bring the face of the stripper flush with the faces of the 
punches, after which headless setscrews M are screwed in to 
make the adjustment permanent. Screws L may then be 
taken out and replaced without losing the adjustment. The 
punch holder D and pad K are held to the holder by screws 
N and dowels O. 

A Piercing Die with Inserted Tool Steel Plugs for 
Cutting Edges. 

The body A of the die is made of soft steel or cast iron. 
In this body are driven standard taper plugs of tool steel of 
suitable size, and so arranged as to be in position to furnish a 
tool steel material for all the actual cutting surfaces of the 
die. In the case shown in Fig. 2, nine of these plugs are used, 
carrying from one to three holes each. In making the recesses 
for these plugs standard tools are used. The seats are first 
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drilled nearly to size, and then finished with a tapered end 
mill or counterbore, which is kept carefully ground to the 
proper dimensions, so that when the plug is driven in until 
it binds tightly on the taper, it will also seat on the bottom. 
These various plugs P are prevented from turning in the holes 
by dowel pins Q, in most. cases, or where the plugs run into 
each other (as shown in two cases in the die here described) 
by the interlocking of the flat abutting surfaces. These pre- 
cautions make it possible to remove the plugs at any time and 
return them accurately to their original positions. 
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Fig. 2. A Piercing Punch and Die involving some Original Ideas. 


The die plate A having been fitted with its plugs as de- 
scribed, the holes in stripper plate # are now transferred to 
it by any suitable means, all these holes being received in 
the tool steel plugs as explained. The plugs may now be 
removed, to be hardened and lapped separately. The clear- 
ance holes for the scrap are drilled, and the plugs are re- 
turned to their proper places. The jacket B, which locates 
the blank on the die, may, if desired, be punched from stock 
of suitable thickness by the blanking die used for making the 
blank to be operated on in this piercing die. The edges of 
the opening are then merely filed enough to allow the work to 
enter and be withdrawn easily. A slanting groove, as shown 
at a, is cut with a round file into the jacket at one end to 
permit the insertion of a pick or awl to remove the work. 

The points of interest in this die are: The rubber-backed 
stripper plate; the use of a soft stripper plate bushed in the 
manner described with hardened tool steel; and the inser- 
tion of plugs of tool steel in a soft die block to form the cut- 
ting edges of the die. 

The rubber spring has proven very satisfactory. It will last 
for a number of years in dies having ordinary use, if it is not 
exposed to oil and other deteriorating influences. Being in 
the upper member, there is little likelihood of its being spoiled 
in this way. The use of this stiffly spring-supported stripper 
plate gives a punch and die of the design shown all the 
advantages of a sub-press, so far as concerns the ability to 
punch small holes in thick material and leave thin walls of 
metal between open spaces in the punching. As evidence of 
the ability to do work of this kind with a punch and die of 
the style just described, parts 7 and 10 in Fig. 1 may be par- 
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ticularly noted. Here the holes are considerably smaller in 
diameter than the thickness of the stock, and the internal 
spaces have been punched so close to the edge, in places, that 
the remaining section is narrower than it is thick. 

The method of bushing the stripper plate by drilling the 
holes large originally, plugging them with tool steel wire after 
hardening, and redrilling ‘them to the proper size, makes it 
possible to harden the surfaces in contact with the work, with- 
out distortion of the dimensions between the holes. Plates of 
large size, even, are made in this way. 

The advantage claimed for the method by which the stripper ~ 
plate is made, may also be claimed for the use of hardened 
plugs in a soft die body, since it is possible to harden these 
parts individually without changing their location with refer- 
ence to each other. In addition, both of these schemes allow 
changes to be made in the dies with a minimum of trouble 
and expense. If it is desired to change the location of a hole 
in the die, the old plug may be removed and a new one 
inserted. In the same manner new holes may be drilled in 
the stripper plate in which new tool steel wire plugs may be 
driven for new guiding holes for the punches, although the 
change is limited by the size of the plugs. This consider- 
ation is of considerable importance if the parts manufactured 
are subject to improvement from time to time. This provi- 
sion reduces the expense of spoiled work as well, since it is 
not necessary to throw away an expensive press tool if one or 
two of the holes are wrongly located. 


Rubber-backed vs. Sub-press Dies. 


It will be noted that part No. 12 in Fig. 1 (for which the 
punch and die just described were designed) is made in three 
operations. Under ordinary conditions, it is the belief of Mr. 
Turck that this procedure is preferable to the use of the sub- 
press. The rubber spring supported stripper plate, as just ~ 
described, gives all the advantages of the sub-press, so far as 
ability to do fine work on thick stock is concerned. Slender 
punches are supported by the stripper in the same way as 
with the sub-press; the rubber spring holds the stripper so 
firmly on the work that the distortion of thin stock is pre- 
vented. The sub-press certainly has the advantage of ease of 
setting in the machine, since it is not necessary to carefully 
line up the punch and die, which are in permanent alignment. 
It is possible, however, that the high initial cost of the sub- 
press would in many cases more than pay for the extra wages 
of an experienced and careful man in setting tools up during 
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that work cannot be 
done as rapidly with 
the three sets of tools 
necessary for making 
the piece in the manner 
here described, as would 
be possible if a_ sub- 
press were used. The 
saving in first cost, 
however, and in the 
cost of subsequent oper- 
ations, is believed to be 
sufficient in the case of 
the Providence Mfg. & 
Tool Co. to show a bal- 
ance on the right side 
of the sheet for the 
simpler form of press 
tool. It should be said 
in this connection that this firm freely makes and uses the 
sub-press die, both for customers and for their own work. 


Fig. 3. Die for Bringing Up Drawn-down 
Corners. 


The Thickening of Corners Drawn Out in Blanking. 


An operation that interested the writer was a coining pro- 
cess used for reshaping the points of gears, ratchets, ete—such 
parts, for instance, as are shown in samples 4 and 6. In 
such a piece as No. 4, whatever the design of the die, the 
blank produced will be found to have the points drawn down 
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thinner than the stock thickness. To bring the part back to 


uniform thickness with sharp points, the device shown in 
Fig. 3 is used. Here we have an attachment to a hand screw 
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superintendent that better results can be obtained at times 
by methods like that shown than by more “modern” ones. The 
aim is, through careful workmanship and careful inspection, to 
have the parts so nearly right when assembling 
time comes, that no fitting will need to be done 
in the assembled machines. No fitting is, in fact, 
allowed. Certainly the method described for 
striking up the corners of -these ratchets is a 
much less dangerous one than would be the case 
if a power press were used, so-the idea has its 
advantages, so far as safety is concerned, at least, 


A Typical Shaving Die. 

In such parts as are shown at 8 and 11 in 
Fig. 1, the ratchet teeth and gear teeth are only 
roughed out in the blanking die, being finished 
by a second cut or “shaving” process. A typical 
die and punch for this operation are shown in 
Fig. 4. Here, as in Fig. 2, the work is held by a 
rubber spring backing while the punch is at 
work. The die is made of a soft body A, in 
which is inserted the hardened piece B carrying 
the cutting edges which are to form the ratchet 
teeth on the work. This piece B has its teeth cut 
on it in the milling machine, the hole at a serv- 
ing to center the piece for this operation. This 
gives assurance that the teeth will be properly 
spaced and cut accurately to the proper radius. 


Fig. 4. Example of Type of Die used for Shaving. 


press. The body A is fastened to the bed of the press. The 
screw B projects through the bed and carries at its lower end 
a handle C, which is adjusted to one side or the other to bring 
it in position to be swung by the foot of the operator. Ina 


- counterbore in body A is seated the plug D and the ejector #. 


D and £ are forced upward by the action of screw B.. At F 
is a die, given the shape desired for the outline of the finished 
part; it is slightly enlarged, however, for a short distance at 
its upper end. The part as it leaves the blanking press is 
purposely made a little large in outline at the points where the 
thinning occurs, due to the drawing out of the stock. When 
the piece is inserted by the operator in the upper end of this 
tapering die, the extra metal thus provided is forced inward 
to thicken the points to the required amount as the punch is 
brought down upon the work by the hand of the operator. 
When the piece has been forced to the bottom, it is clamped 
between the plane surfaces of ejector H and the punch above 
it (not shown), and the metal is forced to flow to that part 
of the blank where it is most needed. The result is a flat 
ratchet with plane faces and uniform thickness. It will be 
understood, of course, that during this coining operation 


_ ejector # and plug D seat in the counterbore in body A, screw 


B being lowered out of contact. A push of the operator’s foot 
on handle C. brings the ejector up again until the piece is 
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Fig. 5. Bending Attachment with Removable Die. Operation Completed. 


_forced out of the die. The thread of the screw is of such a 


steep pitch that it will return again by its own weight. 

The comparative slowness of operation resulting from the 
use of a hand and foot power. press and hand feeding is, in a 
MIneasure, characteristic of the shop. It is the belief of the 


A rectangular opening with carefully machined 
sides is made through the die block A. Into this 
opening the toothed cutting edges of piece B pro- 
ject. As in Fig. 2 a “jacket” C is provided for 
locating the work over the cutting die. The punch D is set 
into a holder #, which in turn is fastened in the ram of the 
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Fig. 6. Bending Device in use in Screw Press. 


machine. A projecting guiding surface, b, on the punch, enters 
the rectangular opening in the die and bears against it on the 
back and sides. This keeps the cutting surface of the punch 
up to its work against the cutting edge of the die. As shown, 
the cutting edge of the punch is beveled. This gives a slight 
top rake to the edge and produces a shearing cut as well, the 
outer corners coming into action before the center of the out- 
line reaches the stock. The rubber spring backing at F' is held 
by screw G between the pressure block H and the punch 
holder H. It performs the same functions at the stripper plate 
in the other die. 


Bending Punchings to Provide Double Bearings. 

It will be noticed that samples 1, 5 and 8 in Fig. 1 have 
been made on the principle of bending the punchings to give 
a double bearing at pivotal points, the long bearing insuring 
lateral steadiness of the part without making it necessary to 
resort to the use of castings with long hubs. This principle 
is carried out throughout the calculating machine which is 
this firm’s principal product. In some cases, especially where 
the pivot holes are punched previous to bending, as is the case 
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in sample 8, very accurate work must be done in the bend- 
ing to bring the part to exactly the right form. In the sample 
referred to, for instance, the ratchet teeth on one side and the 
gear teeth on the other must bear a definite relation to each 
other, and to the axis about which the part rotates. The bend- 
ing tools by which the forming operation is performed for 
this part are shown in the halftones in Figs. 5 and 6 and the 
line cut Fig. 7. Referring to Fig. 7, the blank for part 8 
(shown at No. 3 in Fig. 1 before the piercing of the pivot 
holes) is laid on top of former A, where it is located by the 
pins BB which en- 
ter the pivot holes. 
In this position the 
part lies between 
the fixed jaw C 
and the movable 
jaw D, which are 
then clamped _ to- 
gether on _ the 
blank by bringing 
handle # to the po- 
sition shown, where 
its wedge-shaped 
cam surface 0 has 
entered between 
the long ends of 
the jaws D and C, 
and brought the 
outer ends to- 


RAILWAY MACHINERY. 


Machinery,N.¥, 


Fig. 7. Construction of Bending Attachment. 


gether. The jaws D and C and lever E are all attached 
to the holder Ff, which is a sliding fit on three vertical 
posts G, fast to the base H of the fixture. Slide F is held 
to the upper extreme of its travel against the lock nuts 
and washers at the top of posts @ by spiral springs J 
at each post. These parts are shown to good advantage 
in the halftone, Fig. 5. K is a plunger mounted in the 
ram of the press. It bears on finished projections on slide 
F at three points as shown, while the hardened part L bears 
on the top of lever D, directly over the work. When K and L 
strike slide F and lever D in their descent, they carry with it 
the slide and its attached levers, and the work as well, against 
the slight resistance of springs J. The work grasped between 
the levers is thus carried down through the opening in die A. 
This action serves to bend the part to the form desired. Fig. 6 
shows the operation completed. As shown, this work is done 
in a hand screw press. This is another example of manufac- 
turing methods which at first sight seem rather crude, but 
which have proven, in the opinion of the superintendent of 
the shop, to be most satisfactory, his contention of greater 
accuracy and more uniform results from such methods apply- 
ing particularly in the case of forming operations of this kind. 

The piece is ejected from the tool at the completion of the 
bending by lever M, which thrusts forward the ejector N. 
This ejector is at its working end slightly less in thickness 
than the stock of the punching operated on, and is thus able 
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to enter freely between the jaws and eject the work. In this 
tool, members A, O and D are changed for different parts, the 
rest of the structure being the same and serving for a number 
of different operations, 


A Die for Double Punching. 

In the case just described, where double bearings occur, the 
holes are punched before bending. This is not always the 
case, however. In samples 1 and 5 in Fig. 1, the parts were 
first bent and then punched, the operation being performed in 
a very interesting way. The punch descends and makes the 
hole in the upper thickness of the stock. Continuing through 
an intermediate die, and carrying before it the punched-out 
stock, it arrives at the second or lower thickness of stock. 
The continued movement of the punch then presses the little 
plug of punched-out metal through the lower thickness of 
stock, and this forms the second hole. Strange to say, it has 
been found in practice that this second hole is generally the 
better one of the two, even though it is made with a soft plug 
of steel instead of with a hardened punch. ; 

The line cut Fig. 8 and the halftone Fig. 9 show the double 
punching tools used in making the pivot holes in sample 1, 
Fig. 1. This, it will be seen, is a progressive operation, all 
the parts in the lot being punched for one of the holes, after 
which the die is altered and the next hole in order is punched ~ 
in all of the parts—and so on. The piece to be operated on is 
located lengthwise by slipping it over a gage pin in sliding 
block A, which may be adjusted to any position on slide B to 
suit the hole it is desired to punch at the time. Being located 
on block A in the manner described, it is swung around until 


Fig. 8. Construction of Die for Double Punching. 


the intermediate die C enters the channel formed by the two 
sides of the work. Cam lever D is then swung to the position 
shown in the line cut, where it has brought clamp lever # 
against the stock, holding it firmly in position for the oper- 
ation. The punch F is a simple turned piece of hardened steel, 
held by taper pin in punch holder G@. It is surrounded by a 
stripper H which is screwed to a holder J, backed by the 
usual rubber spring at K. This serves to hold the work firmly 
during the operation, and strip the work from the punch when 
it returns to its upward position. As before described, the 
punch in its descent breaks through the upper thickness of 
stock, carries the plug of soft metal thus formed before it - 
until it comes in contact with the lower thickness, where it 
forces the plug through and forms the lower hole. It will be 
noticed that intermediate die C, though held firmly. so far as 
displacement horizontally in any direction is concerned, is 
yet provided with a rocking face where it bears on the body 
of the die L. This arrangement takes the strain of the punch- 
ing from the slender intermediate die, which is thus bent 
downward until it is firmly supported by the stock of the part 
being worked on beneath it. For removing the work after 
the operation, an ejector M is provided, with a handle N, which 
operates in a way which will be easily understood from an 
inspection of Fig. 9. It is not shown in Fig. 8, having been 
added at a date later than the drawing from which this cut 
was made. 
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Practice in Hardening Punches, Etc. 

Blanking punches are hardened in this shop in a way that 
is originated here and not practiced elsewhere, so far as the 
writer is aware. After the plunger of a blanking die has 
been cut into the female portion of the die, and finished ready 
for hardening, it is placed in the fire and brought to a slightly 
lower heat than ordinarily used for hardening clear through. 
Cyanide is then deposited on the parts of the tool to be hard- 
ened—that is, on the periphery of the cutting edge. It is al- 
lowed to “soak in,’ it sometimes being necessary to apply 
cyanide two or three times, depending on the size and bulk 
of the plunger. It is then again brought to the proper heat, 
which should be a little lower than is ordinarily used for 
hardening clear through. Then it is quenched in oil. With 
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Fig. 9. Double Punching Die shown in Fig. 8. 


large and bulky pieces it is first necessary to immerse the 
work in water as a preliminary cooling operation. This im- 
mersion should merely be a dash into the water and out again, 
after which the piece is put into the oil until cooled. 

It is to be understood that this cyanide-hardened punch is 
made of tool steel of the ordinary grades used for punches. 
The treatment is such that only the exterior skin is hardened, 
where the cutting action takes place as the edge is ground 
down from time to time; the rest remains soft and strong, 
able to withstand very hard usage. But the great advantage 
is that the parts are not drawn out of shape by this heat 
treatment, since only a very small portion of the metal is 
hardened. 

It is not feasible to use this cyanide process for hardening 
female dies for purposes other than blanking soft brass parts. 
As the blanks are pushed into the die, there is a swaging pro- 
cess taking place which would force the walls out if they were 
case-hardened; it is therefore necessary to harden clear 
through. Where the outlines are intricate and delicate, how- 
ever, the shrinkage is so small that in most cases there would 
be no necessity for this. In any event the plunger or punch 
would be made whole, and cut into the die. The plunger would 
then be hardened by the cyanide process, and would not be 
thrown out of shape, but would drop through the die as nicely 
as before the heat treatment. It is thus seldom, if ever, 
necessary to make the plunger in sections. 

As remarked at the outset, the novel points in die making 
practice to be seen at this shop are to be explained by the 
fact that the methods used there are the result of studying 
the problem of die-making from original experience, without 
much to build on in the way of second-hand knowledge, or 
traditions of others. The workmen here have been educated in 
tool-making in the shop itself, and few of the better ones, at 
least, were tool-makers at the time they came. This is evi- 
dently another example of the truth that it is possible for 
determined and intelligent men to start out in an unknown 
field in the study of subjects about which there is popularly 
supposed to be something of mystery, and still do things worth 
while, and even be able to add something original of value 
to the practice of the art. As evidence of this firm’s success, 
it may be said that a large and increasing part of its business 
consists in the design and construction of dies and special 
tools for other manufacturers. 18% 1 AR, 


* * * 


Do not wrap paper around an incandescent electric lamp 
for a shade. A fire might easily be started from the heat 
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THE CARD INDEX IN THE JOBBING SHOP.* 


J. S. WATTS.+ 


The writer has charge of a shop doing a general line of 
repair work and some building of new machinery, in a place 
where there is little scope to take up any standard line of 
work or even to make the same machine twice without altera- 
tion. To avoid endless confusion he has found it necessary 
to. evolve some system of keeping records of the machines and 
parts of machines sent out, and has written this article de- 
scribing the system, in the hope that it may prove useful to 
some other superintendent in a like position. 

In most shops of this kind a part of the work is done to 
blue-prints or sketches supplied by the customer, and part to 
drawings made by the firm’s own staff; and the patterns are 
sometimes the customer’s property and sometimes the firm’s. 
The remainder of the work is repairs, overhauling, refitting, 
etc., of which no record need be kept. The problem resolves 
itself into these requirements: First, to be able to find at 


‘any time the drawing to which any part of any machine was 


made, given the customer’s name. Second, to have a complete 
index to all patterns, drawings, foreign blue-prints, etc., to 


_save duplication of any of these where they can be worked 


in on another order. 

On receipt of an order from a customer it is written out 
on a form, a copy of which goes to the drawing office, pattern 
shop, boiler shop and machine shop, or such of these depart- 
ments as have work to do on that order, 

We will suppose that this order is for a machine to be made 
to the firm’s own drawings. The drawing office then, on re- 
ceipt of this order, makes out a production sheet on bond 
paper forms, giving name and number required of each part, 
drawing number, pattern number if a casting, and material of 
which it is made. This production sheet should include every- 
thing required, bolts, nuts, oil-cups, gaskets, split pins, name- 
plate and every detail, no matter how small. In the case of 
forgings it should give in addition to drawing number, the 
length and size of bar required to make it. The required num- 
ber of prints should then be made from the production sheet, 
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Fig. 1. 
and the order number, name of customer, date issued and 
number of machines required (the production sheet should 
always be made out for one machine only) put on the prints 
and not on the original as this may be used again later, on 
other orders. One print should then be sent to the stores 
department, to order the material from, and one to each of the 
different departments having work to do on that order, the 
pattern shop having to issue the patterns and orders to the 
foundry department. Also one print should be filed away as 
a record under the order number, preferably in an envelope, 
together with any special specification or other matter refer- 
ring to that order only; these will be kept in numerical order 
and should be stored in a fireproof room, but, in a convenient 
place for reference. The original could now be altered to suit 
any future orders or improvements in design without affecting 
our record of that order. Any alterations to the drawings for 


* For previous articles on shop card index systems see MACHINERY, 
November, 1903, The Card Index in the Drafting Room; September, 
1905, Index System. 

+ Superintendent of I. Matheson & Co., Ltd., New Glasgow, Nova 
Scotia. 
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subsequent orders are made in such a way that we have a 
record of the original dimensions. However, this matter is 
outside the scope of this article. 

Now to duplicate any part of an old order, we have a card 
index of the production sheet prints that are filed under their 
order numbers. These cards are indexed alphabetically under 
the customer’s name; a copy of the card is shown in Fig. 1. 
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Fig. 2. 


This card is filled out for each order for that firm and filed 
away in the index cabinet. Therefore, given the customer’s 
name, we can by consulting this index find the order number 
under which his machine was built, and by getting out the 
production sheet print for that order number we get the draw- 
ing numbers we require. 

The columns for size and hand save us the necessity of 
looking up two or three production sheet prints, as for in- 
stance if we get an order for a set of grate bars, same as 
supplied by us, with a 48-inch boiler, for Brown & Co., we 
look under Brown for Brown & Cc.’s card, and theh down that 
card till we come to a 48-inch boiler, which will give us the 
order number,.and from the production sheet print for that 
order number we can get the pattern number and number re- 
quired. If we had not the size on the card we might have 
any number of boilers built by us for that firm to look up in 
the production sheet prints before we found the 48-inch size. 

The Machine No. column is used in case a customer sells 
his machine to some one else, the number being stamped on 
the name-plate of the machine. 

The Drawing No. column gives the assembly drawing num- 
ber, and may save time if one wanted only an assembly draw- 
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Fig. 3. 


ing, but it is primarily intended for orders such as stacks, 
smoke connections, etc., which only require one drawing. No 
production sheet is made for such orders, a bill of material 
on the drawing giving all information required, 

The original production sheets have a card index with 
alphabetical guide cards, and are indexed under the name of 
the machine, as boiler under B. A copy of these cards is shown 
in Fig. 2. The production sheets are numbered in order, as 
made. Our own drawings are indexed alphabetically under the 
name of the part. These drawings are numbered and filed con- 
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secutively as made, and are given the suffix A or B. A is the 
large size (18 x 24-inch) and B the small size (9x 12-inch). 
The A and B drawings are numbered and filed independently 
of each other. The cards for indexing these drawings are 
shown in Fig. 3. Each part of a machine is on a separate 
card, and the cards are re-written from time to time to keep 
the parts on the card in order of size, smallest size at top, 
as other similar parts of different sizes are made and inter- 
polated. 

If the order should be to make a machine to the customer’s 
blue-prints we number these prints consecutively, starting with - 
the number after that given to the last blue-print on the 
previous order, and giving it the suffix O or D, as 125-0. The 
sufix OC indicates that the patterns shown on that print are 
our property, and the suffix D indicates the reverse. These 
prints are folded and put in envelopes bearing the same num- 
ber, and are filed away in consecutive order, the OC and D 
prints being in separate drawers. The @ prints are indexed 
with our own A and B drawings, so that we have on the cards 
a complete list of all sizes of patterns or designs we have of 
that particular part. The D prints are indexed under the 
name of the part, the card being shown on Fig. 4. The 
column for print number is for the number given the print 
by the customer, and Name of Firm is the name of the cus- 
tomer or owner of the print; these two columns are for pur- 
poses of ready identification. 
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The foregoing is only a bare outline of the system, but it 
will be sufficient to show its cheapness and adaptability to 
the work required of it. 


* * * 


TO IMPROVE IGNITION IN COMBUSTION MOTORS 
A weakness of the internal compustion motor is the igni- 
tion, and although the changes of design in recent years have 
greatly improved this feature there is still much to be de- 


‘sired. Electric ignition of the jump spark type has generally 


displaced the make-and-break form, which in turn succeeded 
the hot tube. But the jump spark has a high voltage and 
requires the very best insulation. Recent investigations of 
the causes for failure of electric ignition have resulted in 
some interesting disclosures.. It was. demonstrated that a 
spark plug insulated with porcelain might cause failure, when 
highly heated, by the electric current leaking across the insu- 
lation. The principle of the Nernst lamp depends upon the 
fact that porcelain at ordinary temperatures is an excellent 
non-conductor of electricity, but when heated red hot the 
resistance drops to less than one-thousandth of the cold re- 
sistance, and the same condition apparently exists sometimes 
in the spark plug of the gasoline engine. One means of over- 
coming this defect is the introduction of an external spark 
gap as well, as this tends to prevent leakage across the por- 
celain when the latter becomes highly heated. When the 
timer makes contact, the rush of current will be sufficient to 
cause a spark between the internal points, notwithstanding 
the increased conductivity of the porcelain, It is suggested 
that trouble of this order might be avoided by more care 
being taken to keep the ignition plugs cool by judicious ar- 
rangement of the cooling water circulation, 
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AUTOMATIC INDEXING AND FEED ATTACH- 
MENT FOR THE MILLING MACHINE. 


As another indication of the activity of EKuropean machine 
tool builders in the matter of designing new machinery and 
attachments, we present herewith a line cut and description 
of an ingenious milling machine attachment recently de- 
veloped by Ludwig Loewe & Co., of Berlin, Germany. The 
device is intended to be attached to the table of the makers’ 
regular line of universal milling machines. Used in connec- 
tion with the index head, it feeds the table forward at a 
suitable rate for a cutting feed, withdraws it with a quick 
return ratio of 8 to 1, indexes the work, feeds it forward 
again—and so on. In effect, it makes of the universal mill- 
ing machine an automatic gear cutter for either spur or 
bevel gears. 

The device consists of an attachment mounted at that end 
of the table usually occupied by the spiral head, It is driven 
from a special pulley on the countershaft, provided with an 
idler for taking up slack in the belt, and thus allowing the 
table to be moved to any convenient position without slacken- 
ing the drive. This attachment is connected to the feed screw 
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Automatic Gear Cutting Attachment for the Milling Machine. 


of the milling machine by change gears H, which are selected 
to give the desired feed. Being connected in this way, the 
usual feed motion of the machine cannot be used. The attach- 
ment is also connected to the spiral head by change gears M, 
which are selected to give the required indexing for the num- 
ber of teeth desired. Lever K operates the feeding, reversing 
and indexing mechanisms. This lever is shifted automati- 
cally by adjustable dogs G, which strike stop H, at the limits 
of the movement of the table in either direction. These dogs 
are clamped to rod F, which in turn is pivoted at I at the 
lower end of lever K. With the machine properly adjusted, 
the work will be fed forward slowly until the rear dog @ 
strikes the stop, when the shifting of the lever K thus 
brought about will reverse the mechanism and rapidly return 
to its starting position, determined by the striking of the 
other dog against the stop. The indexing then takes place, 
and the forward feed is started again. To avoid lost motion 
and unnecessary mechanism, the usual index plate and crank 
may be replaced with a device which clamps together the 
plate and index worm spindles. 

The attachment is intended for such work as spur gears, 
bevel gears, and similar parts which do not require that the 
work itself revolve while the cut is being taken. The device 
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can be reversed so that the direction of the forward feed 
and quick return will be changed, in which case the cutter 
may be run left- as well as right-handed. Special change 
gears are not necessary, as the regular outfit belonging to 
the machine can be used. While the attachment was original- 
ly designed for machines built by the makers, it can be 
placed on millers of other makes if they have about the same 
dimensions for the table and have an index head on the left 
side. With certain modifications it may be applied to any 
type of miller. 

This device is another evidence of the originality and in- 
genuity which have characterized recent Huropean machine 
tool design. : 

* * * 
INDUSTRIAL TESTING LABORATORIES IN 
GERMANY. 


One of the main reasons why Germany has in recent years 
risen to such a supremacy in engineering matters depends 
undoubtedly to a great extent upon that there have been estab- 
lished in that country from time to time various testing 
laboratories maintained at public expense. These investigate 
technical problems and publish the results so as to thereby 
benefit the greatest possible number of German manufactur- 
ers. ‘While there is no doubt that there has been a great deal 
of experimental work undertaken in this country, these experi- 
ments have, with few exceptions, been carried out by private 
individuals or firms who have jealously guarded the results 
of their investigations, regarding them as assets in trade and 
terming them trade secrets. For this reason the same investi- 
gations are often carried on in a large number of different 
establishments, and considering the nation as a whole, a large 
amount of work is wasted, inasmuch as if these experiments 
had been carried on at a general central station, all the vari- 
ous firms would have been equally benefited by the results, 
with only a fraction of the expense to the nation as a whole. 
The latest German institution aiming at decreasing the cost 
of individually conducted experiments is reported to be a 
large chemical laboratory which will probably be located in 
the vicinity of Berlin. The initial expense will be $400,000, 
and the government will probably advance the money needed 
for keeping the institution working along such lines and in 
such a way as to give the greatest possible impetus to German 
chemical industries. The new institution, it is hoped, will 
work in close cooperation with the factories themselves, and 
will for industrial purposes supersede the chemical labora- 
tories of the various German universities and colleges, the 
object of which, it is argued, should be principally educational, 
and be totally different from that of the contemplated institu- 
tion which is intended to become the center of chemical re- 
search in Germany. It is evident that movements of this kind 
are far easier to inaugurate in Huropean countries, where 
there is a strong centralized government considering as its 
duty to deal with problems of this kind, but there are no 
doubts that if it would be possible for certain industries in 
this country to unite and support some kind of a general 
research laboratory, a great saving would be effected in the 
long run, and the progress of our industries would be assured 
in a far greater degree than when individual persons or firms 
are carrying on their own experiments, often with little or no 
system. 

* * * 

One of the most noteworthy indications of the supremacy 
given to military matters in Europe is the common practice 
on the Continent to have all important railway bridges pro- 
vided with means for rapid destruction in case of necessity 
for this in time of war. It seems as if it would be almost 
discouraging for a designer or builder of such a structure to 
incorporate such details in his design and work, as will at a 
moment’s notice transform the work of years, as it may be at 
times, into so much scrap. But this is the price paid for the 
glory of belonging to a military nation. The works of peace 
that would have to be sacrificed in a war in the territory of 
any of the most advanced nations, at the present time, are so 
tremendous that we can hardly imagine that ever two nations 
would dare to encounter the loss, if they were to meet on 


their own territory. 
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A COMPARISON OF THE EFFICIENCY OF TWO 
TRAINS OF SPIRAL GHARS.* 


A correspondent who signs himself “Minne, England,” has 
sent in the sketches and data shown in Fig. 1. He says, 
“Here are two different sets of spiral gears for gas engines. 
In each case the cam shaft runs at half the speed of the 
crankshaft. I should like to know which is the better ar- 
rangement for efficiency and wearing qualities, taking into 
consideration the nature of the work the drive has to per- 
form, viz., a single cylinder gas engine working on the ‘Otto’ 
cycle.” ; 

The answering of the question asked by our correspondent 
involves a little work along the line of resolution of forces 
and the calculation of efficiency; it is entirely elementary, 
but interesting nevertheless, as a practical illustration of the 
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Fig. 1. The Two Arrangements to be Investigated. 


working of well-known principles in mechanics. For the 
sake, then, of their value as illustrations of the principles in- 
volved, these calculations are here given in detail. 

Our correspondent asks which of the two arrangements, 
that in Case 1 or Case 2, is superior in efficiency and wear- 
ing qualities. It may be roughly stated that, other things 
being equal, the more efficient of two mechanisms is the 
more durable. We will consider this to be true in this 
case, so will examine the two arrangements for efficiency in 
the transmission of power. The power losses in the various 
journals we cannot estimate, because we do not know enough 
about the arrangement and design of the bearing surfaces, We 
can easily make an estimate for the power lost in the thrust 
bearings, and we may also get a comparative idea, at least, 
of the power !ost in the rubbing of the teeth on each other, 
so to these losses, which are the principal ones, we will confine 
ourselves. 

When two bodies are sliding under pressure, the power 
lost is equal to the continued product of the normal pressure 
between the surfaces, the linear velocity of the rubbing, and 
the coefficient of friction. To estimate the power lost at the 
various bearing points we are to consider, we have then to 
estimate these three factors for each case. 

We will first estimate the relative bearing pressures at the 
different places where friction is met with in Case 1. To be 
logical we will commence our calculations at the driven end 
of the train of gears, since the forces in the mechanism are 
due to the resistance offered by the driven members. Fig. 2 
is another view of Case 1 as shown in Fig. 1. Gears A and B 
make contact on line Y Z, which represents the direction of 
the teeth at the point of contact; W X represents the position 
of the teeth of gears O and D in contact. 

As gear C revolves in the direction shown, its teeth, set at 
the angle of the line W X, have a wedging action on those of 
gear D which revolves them in the direction shown. The ac- 
tien and the forces involved can best be understood by refer- 


* For additional data on the calculation, design and cutting of 
spiral gears see the following articles previously published in Ma- 
CHINERY: Spiral Gears, September, 1903 (Hngineering HWdition only) : 
Figuring a Pair of Spiral Gears, January, 1904; Cutting Spiral Gears, 
te ee ans Method of Procedure in. Design of Helical Gears, 
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ring to Fig. 38. Here C is a slide moving upwards. Its bey- 
eled edge, representing the tooth surface of gear C, forces to 
the left of the beveled edge on slide D, which represents the 
tooth surface of gear D. If slide D offers a resistance to this 
movement, of a magnitude represented by the length of line 
F, in the parallelogram of forces shown, slide C will evidently 
have to exert a force equal to F, to overcome this resistance. 
The resulting normal pressure on the inclined bearing surface 
of contact will evidently be F, The end thrust or pressure 
against its abutment of slide D will be F,, while that of slide 
C against its abutment will be F,. 

Understanding the method of applying the parallelogram of 
forces in Fig. 8, we may transfer the construction to gears @ 
and D in Fig. 2. Having F, given, we can find Ff, and F, as 
there shown. F,; is the tangential pressure at the pitch 
line required to be given by gear C to move the 
mechanism against the resistance F; offered by gear 
D. Since gears B and C have the same diameter, F, 
must likewise be the tangential pressure applied at 
the pitch line to gear B. Constructing a second parallelo- 
gram of forces for gears A and B, as shown, we find that F, is 
the normal pressure between the faces of the teeth in contact, 
and F, is the tangential force which has to be brought to — 
bear at the pitch line of gear A to move the mechanism. Con- 
sider that F, equals unity (since we are after comparative re- 
sults only) and measure the other forces to this scale. This 
can be done fully as well by calculation as by measurement. 
An elementary knowledge of trigonometry will give us the 
following results: 

i 

Ey = sin ag = 1 05894 Is 

fe = Fe SS tan an 1°5<20)/ 00.0. 500 

F, = F; + sin a, = 0.500 + 0.707 = 0.707 

F, = Fs; X tan a, = 0.500 X 1.000 = 0.500. 

We have next to find the rubbing velocities of the various 
bearing points. Fig. 4 will assist us in this. Here we have 
the same slides C and D, representing gears OC and D in Fig. 2 
or Fig. 5. If we consider that slide C is moved upward at a 
uniform velocity, in a unit of time it will traverse a distance 
equal to V;, moving from position gh to g’h’. This evidently 
forces slide D to the left at a uniform velocity, moving it in a 
unit of time from ef to e’f’, a distance measured by dimension 
V;. The beveled surface of slide D has meanwhile slipped on 
that of slide C so that corners f and h, which were in contact, 
have reached positions /’ and h’, a distance measured by di- 
mension V, It is evident then that V;, V,, and V, may be 
taken aS measures of relative velocities of the parts in ques- 
tion. 
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Fig. 2. Force Diagrams for Case 1. 


Since the mechanism shown in Fig. 4 represents, in prin- 
ciple, conditions existing between gear C and D in Fig. 5, we 
may transfer the velocity diagram of Fig. 4 to Fig. 5, where V; 
represents the pitch velocity of gear D, V, the rate of rubbing 
at the pitch line between gears C and D, and V, the circum- 
ferential velocity at the pitch line of gear C. The circumfer- 
ential velocity at the pitch line of gear B is evidently the 
same as that of gear C, since they are of the same diameter 
and move together. V, being thus known, a similar velocity 
diagram may be drawn for gears A and B, in which V, equals 
the velocity at the pitch line of gear A, and VY, equals the 
velocity of sliding between the teeth of gears A and B. 

We may, if we wish, measure these lines to the scale V, =1 
to obtain the relative velocities desired, or, better, we may 
derive formulas from these velocities, thus making unneces- 
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sary the drawing of diagrams for subsequent examples of this 
kind. By a simple use of trigonometrical functions, after 
earefully examining the diagrams, it is plain that the following 
relations hold true: 


Vi al < 
Vi ="sin’ a, = 10.707 = 1.414 


aol, X< tana, — t x 1.000 = 1:000 
Wei. -1Sin ae = 1 = 0.894 = 1.118 
V; = Vs: X tan aa = 1 X 0.500 = 0.500. 


The power lost in any bearing is equal to the continued 
product of the total pressure on that bearing, the velocity of 
sliding, and the coefficient of friction. We will first find the 
power lost in end thrust. Since our calculation is being 
made for comparison only and not for positive results, we 
will consider the coefficient of friction as being equal to 1. 
We will make the assumption that the mean diameter of the 
end thrust bearings of the various shafts is equal to half the 
pitch diameter of the gears. The mean velocity of rubbing 
will then be half the velocity of the gears at the pitch line. 
For the loss of power in the thrust bearing of shaft A we 
have: 


V, 
Fs X —~ X 1 = 0.500 x 0.500 x 1 =0. 250. 
2 


The end thrust on the intermediate shaft is that due to the 
difference between the opposing forces F, and F,; in Fig. 2. 
For lost work in the end thrust of the intermediate shaft we 
then have: 


Ve 
(F; — F,) X —- X 1 = (1 — 0.500) x 0.500 x 1 = 0.250. 
2 


The loss in the thrust bearing of shaft D equals 


Vs 
F; X —- X 1 = 0.500 X 0.250 x 1 = 0.125 
Eee 


Adding these three losses together we get a total value of 0.625 
as the power loss in end thrust. 

For the power loss in tooth friction, we had better use a 
somewhat higher coefficient; perhaps 1.5 would be about 
right. The velocity of sliding between gears A and B is V,, 
the normal pressure of the surfaces of contact is Ff, We have 
then for the lost power at this point: 


F, X V2. X 1.5=0.707 K 1.414 = 1.500. 
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Fig.4. Illustration of Prin- 
ciple Involved in Fig. 5. 


Fig. 3. Illustration of Principle 
Involved in Fig. 2 


Similarly the work lost between gears C and D equals 
rae gee to 18 1.118 1.5 — 1.875. 


The total loss due to tooth friction is then equal to the sum 
of these two or 3.375, which, added to the loss in the thrust 
bearings, gives us 3.375 + 0.625 = 4.0, the total loss with 
this form of bearing. 

It will not be necessary to draw new diagrams, like those 
in Figs. 2 and 5, for the second case, since we may use the 
formulas already derived for obtaining the various forces and 
velocities, making, however, the following substitutions. This 
change is in accordance with the data in Case 2. 


Change a, to a. = 63° 26’ 
oe ay to ag = 26° 34’ 
a a. tO ag = 45° 
ps aq tO a, = 45°. 
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Solving these formulas for velocities, we obtain the follow- 
ing quantities: 
Va 
7, = V, + sin a, = 1 + 0.894 = 1.118 
Ve ta ape xd 0.000 <= 0.00 
Vs + sin ag = 0.500 + 0.707 = 0.707 
V; = Vs X tan ay = 0.500 K 1.000 = 0500 
and for pressures we have the following: 
Hie — 1 
F, = Fs + sin ag = 1+ 0.707 = 1.414 
ie eee ta an tent O00 =a O60 
Pos fy Sine as = 1,000 0.894 — 17118 
Fo= Fs X tan ae = 1 X 0.500'= 0.500. 
The work lost with the thrust bearing on shaft EH equals 


Vy 
Bex <1 SK 00 X P= 0.5. 
2 
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Fig. 5. Velocity Diagrams for Case 1. 


That lost in the intermediate shaft equals 

Vs 
(Fs — F,) X —xX1= (1 — 0.5) X 0.25 & 1 = 0.125. 

2 

The loss in power due to end thrust in shaft H equals 
Vs 

Fai = LS 10.25 & 1: =,.0:25. 

9 


These three losses added together equal 0.875. 
The loss of power due to tooth friction between EH and F, 
assuming a coefficient of friction of 1.5 as before, equals 
ie nee eee lablice Lal oe colnor—lZ8 Ds 
Friction loss between G and H equals 
LG Vee eos nae SAO COE elle 
The tooth friction loss in the tooth surfaces then equals 
1.875 + 1.500 = 3.375. For Case 2 the total lost work due to 
tooth friction and end thrust friction equals 3.875 + 0.875 = 
4.250. The difference between this quantity and the 4.000 
obtained for Case 1 is scarcely large enough to “shake a stick 
at,’ as the phrase is. There is but one consideration, in fact, 
we can think of for preferring one construction to the other. 
The 45-degree gears have teeth of slightly smaller size than 
those of the other pair in each case, and they are therefore 
somewhat weaker. In Case 1, these teeth are subjected to a 
normal pressure F, of 0.707. In Case 2 they are subjected to a 
normal,.pressure Ff’, of 1.414, twice as great. In Case 1, then, 
the strongest teeth are bearing the greatest strain, which is 


as it should be. 
* * * 


A gas plant of imposing dimensions is in course of con- 
struction at Astoria,- Long Island. The Hngineering News 
says that when the entire plant is finished it will spread over 
400 acres of land. In this area, however, is included that 
necessary for the building of a large number of model homes 
The six holding tanks will each have a 
capacity of 15,000,000 cubic feet. These tanks will have a 
diameter of 300 feet; they will reach down into the earth for 
50 feet, and will tower, above ground 150 feet. Up to this 
time the largest gasholding tank has been one in London with 
a capacity of 12,500,000 cubic feet. 
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REMARKS ON THE MAKING OF HAND TAPS.—1.* 


ERIK OBERG.t 


The following remarks, and the information and data given, 
are intended to supplement a number of articles on tap 
making which have appeared in Macurtnery during the last 
three years. The subject is of too great a scope to be treated 
in a single article or a single issue. But if the various arti- 
cles that have appeared are studied collectively, these articles 
will be found to contain a fairly complete treatment of the 
subject in hand, the most complete, in fact, the writer would 
venture to say, that has as yet appeared in the engineering 
press, whether the periodical literature or that in book form 
is considered. While there has been a great deal written on 
the subject, there has not been as yet a complete compilation 
of the data belonging to it. For this reason it seems appropri- 
ate to add some additional information, and to bring out some 
points for discussion, so that the available data and the some- 
what differing opinions in regard to tap making may all be 
recorded in such a manner that reference to them may be 
easy, and information readily obtained. 


Requirements for Correctly Threaded Taps. 

There are, in correctly threading a tap, six distinct points 
to take into consideration. The tap must be provided with 
the correct diameter in the angle of the thread, a correct out- 
side diameter, correct lead, correct angle between the sides 
of the thread, correct relation of this angle to the axis of 
the tap, and finally correct flats or radii at the top and bot- 
tom of the threads, as required by the standard thread form. 
The angle diameter, for instance, may be correct while the 
outside diameter would be a trifle large or small, depending 
upon whether the flat or radius at the top of the thread were 
either too small or too large. The lead, of course, may be 
incorrect, while the other factors are practically correct. The 
angle of the thread may be larger or smaller than the stan- 
dard angle, and if the lead, the outside diameter and the 
angle diameter were still approximately correct, the tap would 
produce a very poorly fitting thread. The angle between the 
sides of the thread may be correct in itself, but the thread- 
cutting tool may have been presented to the work at an 
oblique angle, thus producing a thread that would not be sym- 
metrical about a line through the center of the thread at 
right angles to the axis of the tap. It is evident that all these 
requirements in regard to threading must be filled in order to 
make a perfect tap. 

In manufacturing, where tools and holders specially made 
for the purpose are used in threading taps, there is little dan- 
ger of the inaccurate or unsymmetrical angles of the thread. 
It is therefore the practice simply to inspect the angle diame- 
ter and the lead of the tap. If these two prove correct within 
the prescribed limits, and if the outside diameter of the tap 
blank was inspected before threading, there is little danger 
of any serious inaccuracies in respect to the other details of 
the thread. It must, however, be understood that the thread- 
ing tools and the alignment of the threading lathes must be 
subject to inspection at certain intervals, if the chances of 
error are to be as much as possible guarded against. 


Fluting Hand Taps. 

The flutes of a tap serve two purposes. They provide for 
cutting edges for the threads and form channels for the carry- 
ing off of the chips. The form of the flute is greatly impor- 
tant, as it determines the cutting qualities of the tap as well 
as the ease with which the chips will be able to pass away 
from the cutting points. The main qualities looked for in a 
tap are strength and ease of working, provided the tap is 
otherwise correct. In order to obtain strength, a shallow flute 
with no sharp corners is the first requirement. An easy-work- 
ing tap again requires a considerable amount of chip room 
and consequently a comparatively deep flute. The correct 


* For additional information regarding the making of hand taps see 
the following articles previously published in MacuiInrerRy: ‘Tool mak- 
ing: Taps, April, 1904; Proportions of Hand Taps in Sets, December, 
1905; Acme Taps in_Sets, January, 1905; Square Thread Taps in 
Sets, March, 1905; Relief of Taps, October, 1905; Lathe Gearing 
Compensation for Changes of Lead due to Hardening, April, 1905; 
Formulas for Determining the Proportions of Taps, January, 1907 
(Engineering Edition only) ; Table of Dimensions, Data Sheet Supple- 
ment, January, 1907. 

+ Address: 692 Hancock St., Brooklyn, N. Y. 
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flute, therefore, is a compromise between a flute which will 
give the greatest amount of chip room and the greatest 
strength to the tap. Besides this, the fluting cutter must be 
of such shape as to be easily produced and easily kept in 
good order, and with a form of teeth as will permit heayy 
chips to be taken when the taps are fluted. 


Fluting Cutters for Hand Taps. 

The present practice is to provide hand taps with deep 
straight-sided flutes having a small round at the bottom pro- 
duced by a cutter such as is shown in connection with Table J. 
The included angle between the sides is 85 degrees, 55 degrees 
on one side and 30 degrees on the other. The thickness of 
the cutter should be approximately equal to 7-16 D + 5-16 inch, 
if D equals the diameter of the tap. The radius of the cutter 


D 
ought to be equal to —, but should not in any case exceed 
4 


7-16 inch. The diameter of the cutter depends, of course, — 
not only upon the diameter of the tap to be threaded, but also 


TABLE I. DIMENSIONS OF FLUTING CUTTERS FOR HAND TAPS. 


“s 


: i . Diameter of 
Diameter Diameter ‘hick : 
of Tap. of Gutter, i. uteon Baers! in Holes 

A B G D 

t 2 Sn, 18 2 

2 24 + 32 2 

3 24 3 + a 

4 24 3 we i 

4 22 4 +s i 
$ 24 i 32 1 
1 24 3 i 1 
14 24 $ ts 1 
et Qa 1 2 1 
18 24 1} is 1 
2 3 14 a 1 
24 3 14 aan if 
24 3t 1g ts 1 
22 3t 1} 1s 1 
8 34 13 ts 1 
34 34 1g 1s 1 
4 4 2 ae 5 


on the size of the hole in the cutter for the milling machine 
arbor. The common practice is to use cutters with %4-inch 
hole for the smaller diameters of taps, say up to and includ- 
ing %-inch, and 1-inch hole in cutters for large diameter 
taps. In such a case one can make 


Diameter of cutter = — + 2 inches, 
2 


in which formula D, as before, equals the diameter of the tap 
to be threaded. 

Table I. is figured from the formulas given. The figures - 
given in the table are, however, practical working figures and 
are only approximately the values figured from the formulas, 
whenever these values give dimensions unnecessarily fine and 
in too small fractions. Of course, the nearest 4 of an inch 
is near enough for the dimension in regard to diameter, and 
the nearest 1% inch in regard to thickness. The radius, how- 
ever, must be given in finer sub-divisions, as 1-32 or even 1-64 
inch makes a considerable difference in this respect. The 
lands of the tap, when threaded with cutters having rounded 
instead of straight sides, may be somewhat narrower than the 
lands in taps threaded with the cutters just described, because 
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the latter tap requires wide lands in order to make up for 
' the loss of strength due to the straight-sided, deep, sharp-cor- 
nered flute. It must be remarked, however, in this connec- 
tion, that the width of the lands does not depend entirely 
upon the necessary strength of the tap. As a hand tap, as a 
rule, receives all its guidance from its lands resting against 
the walls of the nut to be threaded, it is necessary to have 
the lands wide enough so that they steady the tap during the 
tapping operation. 
Number of Flutes. 
The correct number of flutes can be found approximately 


from the formula 
11D 
Number of flutes —=—— + 2%, 
8 


in which formula D equals the diameter of the tap. If one 
figures a table from this formula, one will find the number of 
flutes for various diameters as stated in Table II. It will 
be noticed that the number of flutes for hand taps in this table 
are given as 4, 6 and 8, the odd numbers 3, 5 and 7, which 
would ordinarily also be the results obtained from the 
formula, not being used. The reason for this is that an even 
number of flutes enables one to measure the diameter of the 
tap in all cases with ordinary micrometers. If an odd num- 


TABLE II. NUMBER OF FLUTES IN HAND TAPS. 


Diameter | Number of || Diameter | Number of || Diameter Number of 

of Tap. Flutes. of Tap. Flutes. of Tap. Flutes. 
| | — 
4 4 s) 4 | 24 6 
8 4 1} 4 Qa 6 
4 4 14 4 3 6 
& 4 13 6 34 8 
B 4 2 6 4 8 
4 4 24 6 


ber is used, the measuring of the diameter is rather compli- 
cated, and requires a gage to which to fit the tap. Even then 
there will still be more or less uncertainty unless the tap is 
of standard diameter. 

In regard to the number of flutes there is some difference 
of opinion. There are those who. consider four flutes the 
proper number to use on all sizes of taps with the width of 
the land about one-fourth the diameter of the tap. However, 
on large taps the land will be rather wide if made according 
to this rule, and better results will be obtained by increasing 
the number of flutes in accordance with the formula previ- 


ously given. ; 
Convex Fluting Cutters. 


Sometimes ordinary convex cutters are used for fluting taps. 
A formula, 
8D 
T=—_, 
3A 
for the thickness of a half-round cutter to be used for fluting 
taps, was given in Macurinery, June, 1906. In this formula 
T = thickness of the cutter, 
D= diameter of the tap, 
A=number of the flutes. 
If we, for instance, wish to flute a 1-inch tap with four 
flutes, the thickness of a convex cutter for the purpose would be 


8X1 8 ; 
= — = 0.667, or 11-16 inch, approximately. 
12 


3x 4 : 
: Cutting Taps with Dies. 

While it is rather common to cut the threads on taps with 
dies, instead of cutting the thread in a lathe, it is a practice 
which can hardly be recommended. Any inaccuracy in the 
lead of the thread of the die will be duplicated in the tap, 
and still further augmented by the change in lead in the 
tap due to hardening. Sometimes, when the threads on small 
taps are cut with dies in screw machines, it is found that 
the taps have a “stretched” thread, or in other words, that 
the lead of the thread is longer than the standard lead. On 
examination the die may be found to be properly made, but 
further investigation may show that the heavy turret slide of 
the screw machine was dragged along with the die, and this 
has caused the thread to stretch, making the lead long. For 
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this reason it is not advisable to cut the thread of taps, 
which are required to have the highest possible degree of 
accuracy, in a screw machine. It is particularly bad practice 


-in the case of taps with a long threaded portion or taps used 


for threading long holes, as the inaccuracies in lead will be so 
much the more pronounced. 

The opinion that taps stretch or become long in the lead 
when cut by dies in screw machines, is one that is not uni- 
versally accepted, and it must be admitted that the reason 
given for this occurrence does not seem entirely plausible. 
Whatever be the cause, however, the fact that taps cut in 
screw machines: are liable to be inaccurate remains undis- 
puted. 

It is true that it is the practice with some firms manu- 
facturing taps to cut the thread with dies in a screw ma- 
chine, but in the case of manufacturing some factors enter 
which make this permissible. In the first place, the differ- 
ence in price when threading in a screw machine or cutting 
the thread in a lathe is so great that a number of taps can 
be thrown out at the final inspection, if their inaccuracy in 
lead is greater than the limits of error permitted, and a saving 
may still be the result of the method employed. It must be 
understood, however, that such a procedure is applicable only 
to small taps, where the loss of material is not very signifi- 
cant, should a tap not pass the inspector, but this process 
should not be applied to taps where it is wanted to insure great 
accuracy. In such cases nothing can compare with a thread 
cut in a lathe, provided with a lead screw which itself has 
been properly tested as to its own accuracy. For ordinary 
machine screw taps, however, in manufacturing, the screw 
machine may answer the purpose and prove economical. 


* * 


TABLE OF JARNO TAPERS. 


In the How and Why section of our April issue we had occa- 
sion to refer to the Jarno standard taper, and we gave there 
the standard formulas for this taper. Mr. Arthur B. Babbitt, 
of Hartford, Conn., has sent us a table of Jarno tapers giving 
the large and small end and the length of the taper. These 
dimensions, aS we previously remarked, are easily found from 
the formulas, but some of our readers may appreciate having 
a table figured out. 


Taper per foot = 0.600 inch. 
Taper per inch = 0.050 inch. 
No. of taper 


== Ni, 


a 

1.50 

1.60 

1.70 

; 1.80 
614 CAE 2.375 1.90 9% 
DO: peeks cba! 2.500 2.00 10 
* * * 


When doing some job work on electric wiring, do not run 
flexible wires over boxes, partitions or into closets. Have 
permanent wiring installed. Flexible wires used in this way 
may prove dangerous. 
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PUMPING SAND. 


JOHN BRADFORD.* 


The hydraulic dredge during the past decade has been used 
quite extensively, and the usefulness of the pump in connection 
with dredging fully demonstrated and firmly established. The 
dredging of sand, gravel, mud, or marl can be done with a 
centrifugal pump at much less cost than is possible with 
the old style dipper, or scoop dredge. There are various rea- 
sons why the pump is more economical: First, the initial cost 
of the plant is very much less, and likewise the cost of main- 
tenance, as there are less repairs to be made and not so many 
men needed in its operation. In addition to this, where there 
is sand, gravel, or other material that will readily pass 
through a pump, it can be raised more rapidly than is pos- 
sible with the dipper, or scoop dredge. 

The centrifugal pump is universally used for dredging, and 
is by far the best type for this purpose, although we shall 
consider later a sand pumping problem where it would prove 
inadequate. A dredge pump differs somewhat from the stand- 
ard type. The pistons or fans are generally fitted with water 
bearings to prevent the sand from cutting the journals, and 
are so designed that sand or gravel passing through them 
does not materially increase the clearance between the fan and 
pump casing, which would, of course; impair the pump’s ef- 
ficiency. Most dredge pumps have two suction pipes, thus ex- 
tending the range of operation. The ends of these pipes are 
fitted with what is known as a “sand agitator,’ a device for 
loosening the material so it can. be easily drawn into the 
pump. Some pipes simply have spiked ends which drag 
along through the sand, while at least one large dredge is equip- 
ped with steel spiked wheels which are actuated by a special 
engine. Then there is the “water jet” type, acting under a 
pressure of from 60 to 100 pounds furnished by a special duplex 
pump. The dredge “Iota,” one recently built for work on the 
Mississippi river, is fitted with this latter type. This par- 
ticular dredge has been doing excellent work, and has ex- 
ceeded the expectation of its designers. The pump is of 
large centrifugal type, having a 32-inch discharge, and is capa- 
ble of delivering at least 1,000 cubic yards of sand per hour 
through 1,000 feet of pipe. The discharge pipe is made of 
one-quarter inch steel plate, and the fifty sections coupled with 
swivel joints, are supported upon pontoons. Of course, there 
is much greater economy where the material can be raised 
and discharged through pipes to the shore in one operation, 
which generally can be done in river and harbor work. 

The proportion of sand to water that can be pumped, de- 
pends on its fineness and specific gravity. In a well-equipped 
plant working under favorable conditions, the proportion of 
sand is about fifty per cent. The calcareous, and argillaceous 
sands flow more freely than the siliceous, and there is less 
liability of them clogging the discharge pipe. The pumps use- 
fulness in connection with this work is not confined alone to 
dredging. Where large quantities of sand are to be trans- 
ported from one point to another, the pump has in some in- 
stances taken the place of the horse with most economical re- 
sults. The writer having inspected one such plant, will give a 
few details concerning its operation. 

The sand, which is siliceous and used for making glass, is 
taken from the mine in a lumpy condition, which necessitates 
first the use of a crusher for its disintegration. It is then fed 
into a revolving sieve, and after the sifting process, it is car- 
ried by a conveyor through a series of troughs filled with 
running water. After being washed and made marketable, it 
is ready to be pumped to the point of shipment almost a mile 
distant. The centrifugal pump so well adapted to this class 
of work could not well be used here, owing to the great length 
of the discharge line. The work is accomplished, however, 
with fairly good results by a 14 x 6 x 12 inch direct-acting 
outside packed plunger pump. The discharge pipe is four 
inches in diameter, and its maximum height above the pump 
is forty feet. There are few curves in it, and none of them 
under 125 feet radius. The sand and water must be forced 
through this with considerable velocity, to prevent the sand 
from precipitating in, and clogging the line. Of course the 


* Address: 219 Cumberland St., Brooklyn, N. Y. 
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wear on the pump is excessive. The plungers, which are cast 
steel, last about six months, and are packed with flax-packing 
which has given the best results. The valves are the “flap” 
type, and of rubber, the quality determining the length of time 
they can be used, the best being unfit for use after one 
month’s service. It is obvious that this pump should be kept 
in good repair, as a sudden stop would mean clogging the en- 
tire discharge line with sand. 

When it is desired to stop the pump, the sand is shut off, 
and clear water pumped until the discharge line is entirely 
clear. One hundred and fifty tons of this sand are pumped 
during the ten hours run, from the mine to the “dry house,” 
where, after the drying process, it is ready for shipment, 


* * 


GAGES FOR MAKING MUD AND WASH- 
OUT PLUGS. 


M. H. W. 


In traveling around among various shops I find in many 
instances no particular care being taken to insure well-made 
and uniform mud and washout plugs. Of course, many shops 
have excellent methods to produce first class plugs, and I 
am not addressing these remarks to such shops but only to 
those who have as yet not made special devices for this class — 
of work, and who by force of circumstances are making these 
plugs in a common lathe, possibly depending upon a first year 
apprentice to do this most important job. The accompanying 
cut shows a plate tapped out to suit the various sizes of plugs 
likely to be required. The holes in the plate are numbered, 
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Gages for Making Mud and Washout Plugs. 


the tap has lines marked as far as it enters the hole on the 
outside, and likewise numbered. The mud plugs are also 
numbered, when they have been threaded. The small step 
gages shown are turned to the exact size of each plug, num- 
bered and hardened, and are made.to fit over the tail-stock 
spindle of the lathe. Thus in turning the plugs, it is only 
necessary, in finishing, to bring the tool point up to the step 
corresponding to the size required, which does away with 
much needless calipering. The taper test gages shown are 
bored the desired taper, and afterwards slotted. The use of 
these makes it a very easy matter for a foreman or inspector 
to check up from time to time the accuracy of the work 
turned out. These gages, it is understood, are not threaded. 
* * * 


A correspondent in the course of a recent contribution re- 
ferred to the assertion of an engineer that the crank-pin of a 
large Corliss engine ran so well with a certain kind of bear- 
ing that it was actually cooler than the surrounding atmos- 
phere. This was attributed by the engineer to the cooling 
effect due to its rapid motion through the warm air of the 
engine room. This queer idea, of course, is not supported by 
the fact. A warm breeze blowing on one’s body does give 
the sensation of coolness but it is so simply because of the 
increased evaporation from the skin. In the case of a dry 
piece of metal such effect is entirely absent, and it can by 
no possibility have a lower temperature than the surrounding 
air. The only reason that an electric fan is of any value on @ 
hot day is simply that of circulating the air and increasing 
the evaporation of the body, thereby reducing its temperature. 
An electric fan in a refrigerator would be as good as nothing 
at all; in fact it would tend to raise the temperature as the 
friction of the flowing air would create heat. 
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STANDARDS OF EFFICIENCY IN COMPRESSED 
AIR PRACTICE --THE AIR COMPRESSOR 
AS AN AIR METER. 


FRANK RICHARDS.* 


Nothing, perhaps, is more common in engineering practice 
than to state results as percentages of efficiency. Nothing is 
also perhaps more common than a certain vagueness and un- 
certainty of standard, with processes of deduction which are 
often incorrect or unreliable. We accept.stated percentages of 
efficiency without sufficient scrutiny, and as a consequence 
some things in mechanical or engineering lines obtain credit 
and apparent practical endorsement which are not their due. 

A few years ago there was being exploited a certain device 
—not pneumatic—for raising water, the principle employed 
being ultimately that of the hydraulic ram, operating not 
directly, but through a series of mechanism. Given a body of 
water at a certain level A from which it is to be raised to 
another level B the vertical lift would of course be the height 
AB, and if a steam pump had been employed it would have 
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Air Compressor Diagram. 


been credited with that lift. In this case, however, the condi- 
tions of operation required that a certain weight of water 
should fali from the level A to a lower level 0, the foot-pounds 
of this fall being taken as the power expended, which was 
all right. The water raised, however, was credited with being 
raised from this lower level C, or through the height OB in- 
stead of the height A B, which gave the device probably one- 
third greater efficiency than it earned, and although it has 
not come into permanent use, its handsome record thus com- 
puted is to be found embalmed in some mechanical textbooks 
and works of reference. 

We have before us an interesting example in the computa- 
tion and assignment of efficiencies in the case of a certain 
device for raising or pumping water by the use of compressed 
air, where the percentage of efficiency of the apparatus is 
put forth in the usual way, and all are expected to accept it 
as absolutely correct and unquestionable. There is no sugges- 
tion here that the computer of the percentage was not per- 
fectly honest or that there was any intention to bias the re- 
sults in either direction, but still the results, or rather the 
assumptions upon which they are based, invite some criti- 
cism. 

The unit assumed was the power used to compress the air 
as shown by the indicator card of the air compressing cylin- 
der; then the foot-pounds of the water lifted made the per- 
centage of this. Now, this cannot possibly be correct prac- 
tice, because the efficiency of the compressor is here mixed 
With that of the pump, and the efficiency of the latter could 
be made to vary widely according to the style of the com- 
pressor employed. If one wanted in this case to show as high 
a percentage as possible for his air-operated device he would 
employ the best compressor and the best conditions of com- 
pression possible. If the air pressure employed was high enough 
to make two-stage compression the more economical, then the 
power shown by the sum of the indicator cards of the two air 
cylinders wouid be less than the power shown for the same 
work by the card from the single cylinder of the single-stage 
compression, and the former would give the pump a higher 
efficiency than the latter, although its actual work was identi- 
cal in the two cases. 

Comparative efficiencies in two or more cases of pumping 
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under different conditions might, of course, be computed from | 
the power record of the air cylinder of any compressor, pro- 
vided the entire output of compressed air was used by the 
pump in each of these cases, but nothing could be accurately 
deduced from it as to the absolute efficiency in either case. 


Indicator Card Best Basis for Computing Efficiency. 

The indicator card of the air compressing cylinder does, 
after all, provide the best basis from which to compute the 
efficiency of air operated devices, but not by its power record. 
There seems to be nothing by which compressed air efficien- 
cies can be reliably measured but the actual consumption of 
air, and the air compressor is the best air meter known. To 
use the air compressor as an air meter its computed piston 
displacement per stroke, allowance being made for piston rod 
and also for piston inlet pipe if used, requires to be corrected 
by the evidence of the indicator card, and nothing else will 
do it. 

The air cylinder at the beginning of the compression stroke 
is not normally full of air in advance of the piston at full 
atmospheric pressure, but somewhat lower. Usually the pis- 
ton must advance an appreciable and easily measurable dis- 
tance, and must have begun its actual work of compression 
before the compression line CO rises to and coincides in verti- 
cal position with the atmosphere line as at a, and only when 
these lines do coincide can we say that the cylinder in front 
of the piston is filled with air at precisely atmospheric press- 
ure, or free air. Then at the other end of the stroke all of 
the air compressed is not expelled from the cylinder on ac- 
count of clearance spaces which the piston at the end of its 
compression stroke cannot entirely occupy, and thereby dis- 
place and expel all the air, so that upon the return stroke of 
the piston this air first of all re-expands down to atmospheric 
pressure, the atmosphere line # F not being reached by the 
re-expansion line D until the piston has traveled a portion of 
its return stroke. The free air, or the air at atmospheric 
pressure, actually compressed and delivered is the contents of 
that portion of the cylinder represented by the distance be- 
tween the point a where at one end the compression line rises 
to and crosses the atmosphere line and the point b near the 
other end of the stroke where the re-expansion line drops to 
and touches the atmosphere line again, this distance being 
compared with the total length A B of the indicator card in com- 
puting the capacity percentage, the latter of course represent- 
ing the total piston displacement per stroke. What the per- 
centage may be, or the difference between the theoretical and 
the actual delivery, can only be precisely determined, in this 
case, by the evidence of the indicator card, and each compres- 
sion cylinder has its own individual equation. The figure here 
used for illustration shows the atmosphere line and the intake 
line as entirely separated, which is not often found in practice. 


Influence of Temperature. 

When we have thus ascertained the actual volume of air 
delivered per stroke at atmospheric pressure, and its per- 
centage of the entire capacity of the compressing cylinder, 
there still remains a question as to the temperature of the 
air, this also affecting the ultimate result. If the temperature 
of the air filling the cylinder is higher than normal, then its 
volume also will be proportionately greater, and the air when 
cooled to the normal temperature will be reduced in actual 
volume, and by this the percentage of compressor capacity 
will also be still further reduced. 

As to the actual temperature of the air filling the cylinder 
at the beginning of any compression stroke it would seem 
that there must always be more or less uncertainty, as there 
is no means known for ascertaining and proving the tempera- 
ture within the cylinder at any precise moment. One thing, 
not generally recognized, is that with the compressor running 
at full speed the temperature of the air in the cylinder at the 
end of the re-expansion and the beginning of the intake is 
not high, that in fact the temperature is presumably some- 
what lower than that of the incoming air. 

It is well understood that the temperature of air always 
rises during compression and simultaneously with the com- 
pression, so that the temperature at any instant during any 
act of compression is always that due to the compression in 
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addition to the initial temperature. If any heat is given off 
from the air during or upon the completion of the compres- 
sion, as for instance to the body of the cylinder, to the cylin- 
der head or to the body of the piston, then the temperature of 
the compressed air will be somewhat lower than precisely 
that due to the compression.. We know that the air during 
its compression and after compression, but before its expulsion 
from the compressing cylinder, does give off some of its heat, 
because the cylinder and the piston are heated by this action, 
thus giving occasion for the employment of the water jacket 
or other cooling devices, 

As the temperature of the air rises during compression, so 
it correspondingly falls during expansion, simultaneously 
with the expansion and in inverse ratio, precisely correspond- 
ing to its rise during compression. If a body of air at any 
initial temperature is compressed by the contraction of the 
space in which it is confined from any initial pressure to any 
higher pressure, then upon the restoration of the space to its 
original dimensions and the fall of the pressure of the air 
to the initial pressure, the temperature of the air becomes 
precisely what it was at the beginning of the compression; 
and if the temperature of the air at the beginning of this re- 
expansion is at all lower than that actually due to the com- 
pression, then the temperature upon the termination of this 
re-expansion back to initial pressure must also be lower than 
at the beginning of the compression. It is quite demonstrable, 
therefore, that in the actual, practical operation of an air com- 
pressor the air at the end of the compression stroke is not 
quite as hot as it would be if its giving off of heat were en- 
tirely prevented, and its re-expansion down to initial pressure 
therefore leaves its temperature somewhat lower than that at 
which it entered the cylinder before its compression had 
begun. 

Up to the precise moment when re-expansion in the cylinder 
begins the air is being cooled somewhat by giving off some of 
its heat to the cylinder and piston, then after re-expansion 
begins we must admit that this process is reversed, but the 
time elapsing before the re-expansion is completed is so short 
that this re-heating has little effect, and it seems quite certain 
that the air in the cylinder—this re-expanded air filling the 
cylinder space at the beginning of the intake stroke—is cool 
air, certainly cooler than at the beginning of its compression. 


As to the temperature of the new charge of free air which: 


enters the cylinder for the succeeding compression stroke we 
must acknowledge that its temperature is never lowered in 
any compressor known and is generally raised by its contact 
with the more or less heated metal surfaces as it enters to 
fill the cylinder. The different ways in which the air enters 
the cylinder, or the style, number and arrangement of the 
inlet valves, and the directness or the sinuosity of the admis- 
sion passages make different rates of opportunity for the air 
to absorb heat as it passes in. It may be said in a general 
way that the more the air is subdivided and the more numer- 
ous, intricate and minute the passages by which it enters the 
cylinder, the more chance it has to be heated. 


Effect of Inlet Valves. 

The inlet valve arrangements of different compressors are 
almost as numerous as their builders, and there would be lit- 
tle profit in discussing them. There is, however, one inlet 
valve arrangement which seems to have the right to claim 
special mention in that it is unique and absolutely alone 
among all the devices employed, and this is the piston inlet 
valve. By the use of this valve the intake air passes through 
the piston inlet pipe, which is not hot, in a solid column and 
at a speed approximating and often exceeding a mile a min- 
ute. Its mass remains equally unbroken in the body of the 
piston, and then its passage of the lips of the single valve and 
valve seat is, for any portion of it, instantaneous. The rise 
of temperature which occurs to the air in its passage into the 
cylinder by this route would seem to be quite minute, and 
this rise of temperature seems to be the only thing to be al- 
lowed for in accepting the air compressor, upon the evidence 
of its indicator card, as a reliable air meter. It therefore 
would seem to be absolutely reliable for record of air com- 
pressed and actually delivered, to within, say, five per cent, 
‘which is as near as the average gas or water meter works. 
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ITEMS OF MECHANICAL INTEREST. 


IMPROVED PATTERN-MAKER’S CLAMP. 

An interesting clamp for pattern-makers and others is shown 
in the Zeitschrift fiir Werkzeugmaschinen und Werkzeuge. 
As seen from the cut, the device consists of two levers A, turn- 
ing around pivots in the intermediate part or brace B, which 
latter is threaded to receive the clamp screw C. On this 
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Improved Pattern-maker’s Clamp. 


clamp screw is mounted a bushing D, provided with projec- 
tions to which are connected the links H#. These links in turn 


are connected with the levers A. The lower part of the levers 


carry swiveling jaws Ff. The action of the clamp is readily 
perceived from the cut; the clamping pressure is evidently 


very great on thin work, due to the toggle action of links # H, 


In the position shown, however, it is not so effective. 


A CONVENIENT TACK-PULLER, 
The cut shows a simple and effective tool noticed in a draft- 


ing room recently, used for drawing thumb or other tacks, 
It is made by holding a half-inch washer to the face of a. 


revolving grindstone or emery wheel until the operator is 
satisfied with the shape produced. The edge is sharpened so 
it can be pushed under the head of the tack, when the thumb 
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Convenient Tack-puller. 


of the operator, pressing on the upper edge as shown, with- 
draws the tack. This little instrument is well enough known, 
but perhaps there may be some draftsmen who have never 
happened to see it. Its special advantages are the ease with 


which the stock it is made from can be obtained and the 


convenient hole with which it is provided, which allows it to 
be attached to a string and suspended from the drawing table. 


METHOD OF FASTENING SMALL PULLEYS OR DISKS 
TO STUDS. 


The Siemens-Schuckert Works in Berlin, Germany, has pat- 
ented a method of connecting small disks to the studs carry- 
ing them. The method is. specially intended for electrical 
connections and adapts itself well for copper studs. The cut 


Machinery,N. Y. 
Method of Fastening Small Pulleys or Disks to Studs. 


herewith, which is taken from Zeitschrift fiir Werkzeugmaschin- 
en und Werkzeuge, plainly shows the method of. fastening. 
The stud is inserted in the disk, the hole of which latter is 
chamfered on both sides. An angular cut is taken in the 
stud on each side of the disk with a pointed tool, as shown, 
and the lip portion formed by the cut is bent outward into 
the chamfered portion of the hole of the disk, thus keying 
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the disk to the stud as well as preventing end play. For 
‘purposes where an electric connection is wanted rather than 
a joint taking a heavy thrust, this method has proven very 
satisfactory. 


POSITIVE LOCK NUT. 

The accompanying illustration (taken from the Horseless 
Age, February 20, 1907) shows a lock nut and bolt invented 
by a Chicago man. The bolt has three grooves, A, B and C, 
which act as ratchet teeth. The upper part of the nut is so 
formed that a spring ring encircles it, the end of the ring 
being turned inward, as shown at OC, thus coming in contact 
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Positive Lock Nut. 


with the side of the groove and effectually preventing the 
nut from being turned in a left-hand direction. However, 
right-handed rotation is possible, as the grooves are so shaped 
that the end of the spring ring slides up the inclined surface 
easily. In order to release the nut, a slot, D, is provided, 
which allows the point of a nail or any similar object to be 
placed under the spring ring and thus raise the point out of 
the groove, when the nut can be taken off. This arrangement 
allows an adjustment at any time of one-third of a rotation. 


STAMPED STEEL PULLEYS. 

A new form of pulley, introduced by Messrs. Walker & 
Holroyd, Laisterdyke, Bradford, England, is described and 
illustrated in the Mechanical World, April 5, 1907. A line cut 
showing the design of these pulleys is given below. The 
pulleys are made up of two drawn steel stampings, each of 
which is concave in form. One half has a portion bent down 
along its periphery, and the other half fits into the groove 
produced. The hub is of cast iron and is secured to the pul- 


Stamped Steel Pulley. 


ley body by rivets or screws. These pulleys, according to 
the claims of the makers, are 30 to 40 per cent lighter than 
ordinary cast iron pulleys, and being uniform in their con- 
struction and evenly balanced, they are suitable for running 
at very high speeds. Being without spokes, there is no fan- 
ning of the air and accordingly no loss of power due to at- 
mospheric resistance. The absence of sharp edges and the 
fully enclosed shape also obviate the danger of accidents, 
and there is less injury to the belt when put on or thrown off. 


IMPROVED AIR-PUMP DESIGN. 

The steam turbine can approach the best reciprocating en- 
gines in point of economy only when exhausting into a high 
vacuum, and this fact is doubtless responsible for consider- 
able improvement in condensers and air-pumps. The accom- 
Panying illustration shows. the Fraser double-acting air-pump, 
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which was designed to reduce clearance space to practically 
zero. This type of air-pump, built by Douglas Fraser & Sons, 
Arbroath, Scotland, is so constructed that the condensing 
water flows directly into the barrel of the pump without pass- 
ing through inlet valves or contracted ports. The water 
is forced out through discharge valves covering the ends of 
the two cylinder sections, and the piston touches each valve 
alternately so that the clearance spaces are emptied com- 


} Air les i ‘ ti) | 
Discharge A . aN 


1 i 


Discharge 


| 


| 
| 


Water oe A Tales 
Discharge Ry a if 


| ¥ Ti 

[Mu 

\\ Tu 

z <eDisvharge O 
KE 


© © © 


Machinery, N. ¥. 


Improved Air-pump Design. 


pletely each stroke, consequently there is little or no expan- 
sion of vapor behind the piston on the return stroke and every 
stroke of the pump displaces very nearly, if not quite, the 
exact cubic contents of each cylinder section. 


FLOW OF PLASTIC SUBSTANCES. 

It is claimed that a mushroom will grow up through the 
asphalt of a city street, and that such cases have been noticed. 
It is almost inconceivable at first thought that such a tender 
plant aS a mushroom could break its way through the tough, 
sticky asphalt which requires the sturdiest blows of a laborer’s 
pickax to dislodge. The phenomenon, however, like many 
other strange actions of natural forces, is capable of simple 
explanation. A German publication recently illustrated the 
action of the mushroom growing through tough asphalt by an 
experiment made with lumps of cobbler’s wax and a cork, and 
the accompanying cut shows the stages of the experiment. In 
the first view a glass jar is shown containing a cork at the 
bottom, upon which are piled lumps of cobbler’s wax until 
the jar is filled. After a period the lumps of wax will settle 
down and become one solid mass, as illustrated in the second 
view, the cork still remaining at or near the bottom. But, a 
still further period of time will show the cork slowly lifting 
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Example of the Result of Persistent Action of Small Force. 


through the sticky tenacious mass, owing to the power of 
displacement, the cork being much lighter than the wax. This 
slow but sure action is analogous to that of the mighty moun- 
tain glacier which will yield to the gentlest force operating 
continually and in time it will be observed to follow the di- 
rection of a very slight pressure. It may take months or 
years to produce an appreciable effect, but the effect will sure- 
ly follow. In the case of the mushroom growing through the 
asphalt, the pressure exerted by the growth of the fungus is 
extremely slight, but it is persistent and will surely displace 
the asphalt in time, weather conditions being favorable. 
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HIGH-SPEED HLECTRIC TRAINS. 


The daily press recently published an enthusiastic account 
of tests made on the New York, New Haven & Hartford R. R., 
with the new electric train service, which were alleged to have 
demonstrated that electric trains can be run at the rate of 
100 miles per hour. This installation, it will be remembered, 
is of the overhead trolley wire type with motors of the single- 
phase form. The inference of some of the published articles 
was that the superiority of the system would make it possible 
for the transportation company to handle their trains at a 
very high rate of speed, commercially. Of course, the fact 
that trains were run at high speed with alternating-current 
does not necessarily show superiority in this respect over the 
direct-current system. It is possible to run electric trains on 
the direct-current system at 100 miles per hour, or even higher 
speeds if it was commercially desirable, but it is quite improb- 
able in the span of our generation that speeds of 100 miles per 
hour will become commercially profitable with either system— 
direct-current or alternating current—save it may be between 
cities where the density of traffic is very great, as for instance, 
between New York and Philadelphia. The limitations of brak- 
ing and the cost of power seem to indicate that such high 
speeds will be out of the question for any service where 


stops are frequent. 
* * * 


BRITISH SENTIMENT FOR OLD LOCOMOTIVES. 


In his presidential address before the British Institution of 
Mechanical Engineers, Mr. T. Hurry Riches traced the history 
and development of the locomotives, cars and operating meth- 
ods of the British railways. It is interesting to note that 
some of the improvements in British practice have had their 
origin here—among them the locomotive cab, the air brake 
and the Pullman car. Conditions in England, however, are 
different from those in our country, so there is good reason 
for the marked difference that still exists between American 
and British practice. One of the handicaps met with over 
there is the limitation as to height and width imposed by the 
standards to which the various tunnels and bridges have been 
built. This makes the large, high-hung boiler with which we 
are familiar, an impossibility, and puts a limit to the maxi- 
mum power obtainable. 

One remark in this interesting paper particularly attracted 
our notice. “A word of regret I must express, that the fine 
old single-driving-wheeled locomotive has to be superseded. 
These engines did admirable work so long as the 
trains they were required to haul did not exceed their tractive 
capacity, but the day seems to have arrived when sufficient 
adhesion cannot be obtained on one pair of wheels.” It is 
difficult to say at first reading whether this expression of 
regret was a sentimental one, or was called out by real advan- 
tages which the discarded type of locomotive may have pos- 
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sessed over its coupled competitors. There is reason for a 
regret of this kind in the passenger service at least, where 
high tractive power is not required except in starting; and 
where boiler capacity is the prime consideration. 

It. is noticeable, however, that European engineers in gen- 
eral and British engineers in particular, have a strong affec- 
tion for the machines and structures which they have been 
designing and building for years past; and it sometimes seems 
as though it required a strong effort to get them to break 
away from old practices even when new ones are much better. 
The lack of this tendency among American designers does not. 
imply, however, a lack of idealism and real affection for their 
profession. On this side of the ocean the engineer’s ideals are 
directed toward the accomplishing of desired results, and on 
these his attention is firmly fixed. The machines and struc- 
tures by which he tries more or less perfectly to attain these 
results are but means to an end, and are discarded without 
mercy or regret when something better can take their place. 

* Ed 


STEEL RAIL DANGERS. 


The report made to the State Railroad Commission of New 
York State shows that for the first three months of the present 
year there were 3,014 broken rails reported on the railroads ~ 
of the State. No one needs to be told that the great increase 
of rail breakages is responsible for many of the serious acci- 
dents that have made our railways notoriously conspicuous 
during the past year. The fact that steel rails show a greatly 
increased percentage of breakages may be attributed in part 
to the increase of traffic and the heavier locomotives and cars 
that are carried, but the increase of breakages is totally dis- 
proportionate. It is doubtful if our heavy section rails are 
really as safe as the lighter sections rolled ten years ago, The 
first cause undoubtedly is inferior product in point of manu- 
facture, but the retention of the Bessemer process, which is 
greatly inferior to the open-hearth process for heavy sections, 
is considered to be fully as censurable. The experts who 
know what steel should be, complain bitterly that the steel 
rails furnished by our large steel-making corporation is far 
below the quality that should be expected, even making all 
allowance for the present process. The paper read recently 
before the New York Railroad Club by Mr. Robert Job on 
steel rail defects, showing the effects of piping, segregation, 
improper cropping of ingots, etc., was an eye-opener to many 
railway men. This carelessness of manufacture—or dishon- 
esty—is simply due to the pressure of the demand and the 
desire to make an enormous profit. The reluctance of our 
principal steel-making corporation to abandon the Bessemer 
steel process and to enter into the manufacture of steel] rails 
by the open-hearth process is partly because of the great cost 
of making the change, but conservatism plays an important 
part, notwithstanding our reputed liberality of thought and 
quickness to seize new ideas. The open-hearth process is 
bound to come, for it produces rails that are better suited to 
railway requirements than those made by the Bessemer pro- 
cess. While the Bessemer process made the steel rail possible, 
it nevertheless has certain vital defects that operate against 
the integrity of rails and structural material rolled from it, 
and much care is required to produce sound materials. The 
fact that the open-hearth process is better suited to all require- 
ments, whether railroading or structural, will relegate the 
older process to the limbo of discarded things, and no indus- 
try is more vitally interested in speeding the day than that 


of railroading. 
* * * 


An epoch-making (?) invention has been made by a Mr. 
Louis Brennen, of London, it being a mono-rail car which 
defies gravity and offers but a mere fraction of the rolling 
resistance of the ordinary car running on two tracks. The 
secret of this wonderful invention is a gyroscopic device 
which maintains the equilibrium of the vehicle no matter 
whether the car is evenly loaded or whether the load is all 
on one side, the inventor having gotten his idea from observ- 
ing the spinning top. While the device might maintain a car 
in a level position so long as the gyroscopic wheels are in 
operation, we very much doubt that it will create anything 
more than a mild interest on the part of railroad men. 


“ 


percentage decreases, 


June, 1907. 


OUR FOREIGN MACHINERY TRADE. 


Although our foreign trade in machine tools has probably 
never been so large as during the twelve months past, those 
who are familiar with conditions in Europe believe it has 
reached the limit, and that with the exception of a few spe- 
cialties which European manufacturers cannot make as 
cheaply or as well, the sales of our tools abroad are likely to 
decline unless a change occurs in conditions here. The prob- 
lem before our manufacturers is a difficult one, because the 
solution is affected by so many conditions over which they 
have no control. 

The productive ability of American mechanics is so much 
greater than their foreign competitors that they can largely 
overcome the adverse percentage of labor cost; but as the for- 
eigners learn our methods, which they are rapidly doing, this 
and we must reduce the difference 
between the foreign manufacturer’s price and ours, or we 
shall lose the advantage in his market which our methods 
have up to this time secured for us. The foreign manufacturer 
has other things in his favor besides cheap labor—he has 
proximity to his market, familiarity with local requirements, a 
national sentiment in favor of home products with all which 
that implies, and in Germany the active assistance of his gov- 
ernment. 

Familiarity with these conditions caused us to write our 


-manufacturers of machine tools and small tools, who are inter- 
_ ested in foreign trade, for advice and suggestions that would 


heip the situation; and from several hundred replies, repre- 
senting practically every firm in our field, we have received 
permission to quote from a score, although the letters were 
not written for publication. These are arranged without 
regard to the size or location of the firms, and make interest- 
ing reading. 


1. “It no doubt is a fact that for the last three or four 
years, during the period of unusual prosperity in this country, 
foreign manufacturers of tools have been encouraged to take 
up the copying of American-made machinery and tools, through 
the fact that American makers have not been able to take care 
of the demand made upon them. 

“This, of course, is a most unsatisfactory condition of affairs, 
for there is little encouragement to the American makers to 
reduce prices to compete against the foreign-made machines, 
and not until quite recently was it necessary for ys to do so; 
but during the last year there has been such progress made 
by foreigners in the manufacture of goods by American-made 
machines furnished for that ,purpose, that they are now 
approaching nearer to perfection, and then, of course, with the 
difference in the cost of labor and material in-the foreign 
countries, they are in a position to compete. 

“The subject, as stated in your letter, covers the condition 
of affairs at the present time, and the question the writer has 
asked himself a great many times is, What are we going to do 
about it? I must acknowledge that I have not been able to 
answer this question with any degree of satisfaction to myself. 
Pushed as all American manufacturers are to-day to complete 
orders that come to them without solicitation, almost, it is 
rather difficult for them to look even to the present, and to 
formulate a plan for the future is quite out of their minds at 
the present time. 

“T presume when the time comes that American manufac- 
turers require foreign business to keep their plants employed, 
the conditions will right themselves, and to do this a general 


reduction in the price of raw material as well as labor would 


be necessary, all of which at the present time is out of all 
proportion to the ordinary condition of trade.” 


2. “Our foreign customers get as good delivery on their 
orders as our domestic customers do on the same kind of 
styles and sizes. We thoroughly believe that principle | to 
be fundamental, that one must give them the same service, 
and while our deliveries have been slow of late, the slowness 
applies to all shipments equally. 

“We have no suggestions to offer in regard to any method by 
which the foreigners can be prevented from copying our ma- 
chines or underselling us if they see fit to copy our designs, 
further than to get in such shape. if possible, to make the 
very promptest delivery on orders they send us, as we believe 
this counts for a great deal in the placing and retaining of 


- business.” 


3. “Ever since we started to do an active European busi- 
ness, about twelve years ago, we have been convinced that 
it was only a question of time when the European manufac- 
turers of standard tools would develop to the point where they 
could take exclusive care of their home requirements. In fact, 
the demand for our line has lasted longer than we originally 
anticipated. 4 : 

“We consider it perfectly natural, and in accordance with 
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the laws of political economy, that the Europeans should want 
to eventually become independent of us; and we believe that 
in spite of anything that we can do the European demand will 
steadily decline. 

“Broadly speaking, we can see only two ways in which we 
can stave off the evil day. One is to develop our system of 
manufacture to such an extent that we can afford to meet 
European competition on basis of price. The other is to con- 
tinue to improve our tools to such an extent that the foreigner 
will be tempted to pay an extra price in order to secure the 
latest original, rather than a home-made copy. 

“We have realized all along the desirability of preserving 
a foreign outlet for our product, and therefore have continued 
to make special efforts to extend to our European agents and 
customers every possible consideration; thus doing our share 
toward fostering that feeling of confidence without which any 
systematic effort will fail.” 


4. “Notwithstanding the condition which you report as 
existing abroad, we do not see that anything practicable can 
be done to offset it so long as present conditions exist here. 
It is simply another instance of the bird in the hand instead 
of in the bush, and we doubt if any one will be prevailed upon 
to relinquish home effort while these conditions do exist.” 


5. “While American manufacturers have more than they 
can do at the present time, it will pay them well to look ahead 
and not now neglect the foreign field. We believe that every 
American manufacturer who desires to increase his volume of 
business should pay special and particular attention to the 
possibilities in all foreign markets. 

“The most effective way, we believe, to keep thoroughly 
posted and in close touch with requirements is through what 
is often termed ‘missionary work.’ While it is expensive and 
does not always yield an immediate return, we believe that it 
surely pays eventually. For our business we already have 
two representatives in Hurope who are not necessarily sales- 
men, but who go about separately and also with the selling 
representatives of our agents there, so as to become thor- 
oughly acquainted with requirements and assist the consumers 
of our goods in the proper use of them in any way that they 
can. They also promote new trade and arrange for demon- 
strations of our goods in works where they are not as yet 
introduced, and in this way lay the foundations for substan- 
tial returns later on. 

“While we knew that our agents did not promote new trade 
as much as they might, and that we were not taking advan- 
tage of all the possibilities, we are astonished at what we 
find out from the reports our missionaries are making. If all 
the manufacturers who are interested to a greater or less 
extent in foreign trade would wake up to the necessity of 
giving as careful attention to the foreign market as they do to 
the home trade, they would find it would turn out to be a 
great thing for them and the country at large. While mis- 
sionary work managed from here is quite effective, not as 
much can be accomplished by it as there would be by estab- 
lishing a manufactory and a selling force for pushing the 
goods over there in the same manner as we do at home. 
That there are great opportunities abroad is beyond question, 
and if American manufacturers want their share of that busi- 
ness we believe they can secure it. 

“Great things could be accomplished by systematic effort, 
consideration and discussion of the subject. The difficulty will 
be in securing the interest of American manufacturers for 
this work, when they are so very busy at home. If they are 
looking ahead, however, they ought to be willing to spend a 
little time now on what will benefit them later on.” 


6. “We think the only proper method to handle foreign 
trade is for a member of the concern to take a trip at least 
once a year, getting in touch with his foreign representatives 
as well as with manufacturers. We feel that has been neg- 
lected by nearly all of the American manufacturers in the 
machine tool line during the past year or two. In fact, we 
believe that never at any time have they been aggressive 
enough regarding the foreign trade, and any move in this 
direction we think would be a good one, especially looking 
toward a future outlet for our goods when times are a little 
dull in this country.” 


7. “The writer went abroad last October and devoted his 
time to the study of trade conditions in England, Germany, 
Belgium and France, and to some extent in Italy and Spain, 
and was indeed surprised to discover the almost bitter feeling 
existing there against American manufacturers, all brought 
about through the neglect, or, in fact, indifference, of American 
manufacturers in general to the foreign market. One foreign 
manufacturer who has been equipping his plant with modern 
machinery, mostly American, showed the writer letters from 
certain American houses (manufacturers), in which shipments 
of some twenty-five or thirty machines of different makes had 
been promised nearly nine months before that date and had 
not then been shipped; and judging from the. tone of the 
American letters, and frequent promises made of shipment, it 
was quite apparent that the American machinery people in 
question had simnly. neglected those foreign orders by using 
the machines to fill orders here at home at possibly slightly 
higher prices, and had not only done so once, but had kept 
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on doing so; and if they thought they were fooling the foreign 
firm by their promises they were sadly mistaken. This was 
only one example of the conditions which the writer found 
to exist in many cases which came to his notice, and in talking 
of this condition with an American manufacturer, after the 
writer’s return home, he (the American manufacturer) 
remarked: ‘Why should we ship our machines over there 
when we can get more money for them here?’ This seems to 
be the thought existing in the minds of many American manu- 
facturers at present, and has existed there for the past three 
years, for they see only the dollar in hand, but lose sight of 
the fact that a few dollars from the other side might be quite 
cheering to them a year or two hence. 

“The writer does not feel qualified to advise as to a plan 
to overcome the injury already done to the American machine 
and tool trade in foreign countries, but thinks the best thing 
that could possibly be done would be to strongly urge all 
American manufacturers to go abroad with a view of making 
a study of trade conditions, for no manufacturer who is alive 
could go through HBurope and talk with manufacturers and 
dealers there, also visit the principal works, without appreci- 
ating the true condition of affairs and what it must shortly 
lead to, in fact has already led to. 

“We have always paid strict attention to foreign trade, and 
will give a foreign order preference any time, and have been 
able to work up, and not only hold, but greatly increase, our 
foreign trade in this way; and while it may not be necessary 
to give foreign orders preference over home orders in all cases, 
yet it is well to accord foreign orders at least equal attention. 

“The writer’s observations abroad disclosed to him that 
there are a few, too few in fact, American manufacturers who 
have the correct ideas regarding the way in which foreign 
trade can be had, and these few concerns are not only doing a 
very fine business abroad, but they have the respect and con- 
fidence of both dealers and manufacturers. These firms have 
their own representatives over there, men who are thoroughly 
conversant with the machinery built by the firm they repre- 
sent, in fact, American mechanics who have worked at the 
trade in their respective shops here at home, and have been 
sent to Hurope in the interest of their firms to work in con- 
nection with the dealers there who represent the American 
firms. The foreign dealer has good salesmen, but it is quite 
impossible for him to employ salesmen who are at the same 
time so thoroughly conversant with all kinds and conditions 
of American machinery as to be able to explain, or if neces- 
sary, as is often the case over there, to set up and operate any 
machine which the dealer sells; and this is just where the 
American representative comes in to advantage, not only for 
the dealer who handles the line, but also for the customer 
as well, but principally for the American firm; for in nine 
cases out of ten where an inquiry is received by a foreign 
dealer for prices, for example, on American boring mills, or 
engine lathes, he is representing three or four American firms 
who manufacture both kinds of tools, and each particular 
make has its especial merits; but the dealer has no salesman 
in his employ who is able to call on the customer and discuss 
intelligently the respective merits of each different make of 
machine. To be sure, he has a good general knowledge of 
boring mills and engine lathes, but the chances are that the 
customer knows just as much, if not more, about the class of 
machinery he wants, than the salesman does; but where an 
American firm has its own man over there, he is at once 
sent out to call on the customer, and it is needless to say that 
he gets the order, and at the same time, by reason of his com- 
plete knowledge of the machinery he is selling and ability to 
so thoroughly explain its merits, he gains the confidence of 
the customer; and when this is once gained it goes a long way 
toward establishing permanent relations, and in the writer’s 
opinion, these few American firms who have maintained their 
own representatives abroad for the past two or three years, 
working in connection with their foreign dealers, are the firms 
who will continue to enjoy a large foreign business. Of course, 
all American firms who are doing business abroad cannot 
afford to maintain a representative over there, for the amount 
of business in their particular line would not warrant the 
expense; but two or three firms in similar lines might profit- 
ably combine in sharing the expense of a man to look after 
their interests, and the writer is firmly of the opinion that, 
if American manufacturers would personally investigate the 
conditions of trade abroad, they could not fail to see the neces- 
sity of greater cooperation with their foreign representatives, 
and to the end of complete cooperation, to send their own 
American representatives to work in conjunction with their 
foreign dealers. There has been too much printed about 
primitive methods of manufacture on the other side, about the 
ignorance and incompetency of the laboring classes, etc., all of 
which may have been true enough ten years ago and possibly 
may still be true in regard to some small sections of the black 
forest district of Germany, portions of Spain, Italy and Rus- 
sia; but when it comes to the general manufacturing centers 
of Germany, France, Belgium or England, there is nothing 
primitive about either methods or workmen, and the quicker 
American manufacturers forget that they have ever read such 
stuff, the better it will be for their interests in a business way 
abroad; and the best way for this knowledge to be acquired is 
by a trip through Europe, not to study the old castles on the 
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Rhine, nor the mountains of Switzerland, but to visit foreign 
manufacturers and study their ‘primitive’ methods, and profit 
thereby. 

“There are firms in this country, with whom the writer has 
talked since his trip abroad, who really think they are enjoy- 
ing a very fine foreign business, and as one manufacturer said, 
‘we are getting all there is in our line,’ but to the writer’s 
personal knowledge, this particular firm is losing more forejgn 
trade every day than they now get in a month, simply because 
they have never deemed it necessary to make a trip over there, 
and also because they have, ‘through their wisdom (?), failed 
to heed the advice which has been given them repeatedly by 
their foreign agents; and the result is that instead of getting, 
as they think, all the business there is in their line, the very 
same articles are being duplicated over there, and manufac- 
tured even better than those made here, and it is only a ques- 
tion of a short time when the American firm will find that 
their foreign business will be no more, and they will then 
probably condemn their foreign agents for not keeping them 
informed, but they will be bound to ‘sit up and take notice’ 
very shortly, and so will many other good American firms who 
have deceived themselves into all sorts of beliefs.” 


8. “Our first suggestion is that American designers and 
manufacturers must improve their machines in design, work- 
manship and producing capacities, so that by the time the 
present machines are copied and in process of manufacture 
in Europe the newer and better machines will still find sale 
on account of their superior qualities. 

“Our second suggestion is that American manufacturers 
take carefully into account their ability to sell largely in for- 
eign markets in less prosperous times than the present, and 
be careful not ‘to unduly enlarge their facilities in these pros- 
perous times, particularly when it must be done on borrowed 
capital.” 


9. “I quite agree with you that we American manufactur- 
ers have enjoyed a very prosperous business in foreign parts 
which, as your letter would apparently imply, may not always 
continue. If not, what shall we do? 

“In the first place we are of the opinion that it is highly 
important that Americans should keep design to the front. 
In fact, we believe it is the strength of American tools abroad. 
For a long time we have been undersold by foreigners when 
they have ‘caught on,’ so to speak, to the excellence of our de- 
signs; but progress here is so rapid that by the time they get 
a machine well under way, our designs are well improved, 
though, as you know, the gap between us and them is rapidly 
narrowing. Frankly speaking, it would seem to me that, lay- 
ing aside the matter of superiority in design, we must con- 
template defeat in foreign parts unless our wages shall be rela- 
tively nearer to theirs. The costof living and wages in this 
country are so great, compared to foreign prices, as to be more 
marked every year. While this feature is somewhat com- — 
mented on now, it is bound to be much more dwelt upon 
when we have a real depression hereabouts. 

“We cannot see how American manufacturers can make any 
move to counteract this, unless it is to have a lowering of our 
tariff. There are quantities of things, which enter into the 
purchases of the working classes, which could be bought 
cheaper if obtained from abroad. Now we are really talking 
politics, and you want practical business suggestions.” 


10. “We have realized for some time that some organized 
measure must be adopted by American manufacturers, and 
this we believe must be done aggressively, and we do not see 
how any results can be accomplished unless the assistance of 
this government is obtained. We believe that the govern- 
ment should establish a bureau to further the sale of Ameri- 
can products abroad, especially the metal trades products, as 
this bureau of the government could then report to the ad- 
ministration, making suggestions as to corrections or modifi- 
cations in reciprocal tariff arrangements to the advantage of 
this country, instead of leaving the question of tariff to a lot 
of theorists in the Senate. _ 

“It is practically impossible for this firm to sell machine 
tools in Europe, with the exception of those which we make 
a specialty of, and which cannot be obtained anywhere else, 
and we have found many instances where the German ma- 
chine tool builders have sold competitive tools in this country, 
paying the freight, insurance and duty, still obtaining the 
order at a lower price than we were able to quote. We like- 
wise understand and know that a number of the foreign 
agents are interested in machine .tool manufacturing com- 
panies in their own countries; this is naturally a detriment 
to manufacturers in this country.” 


11. “Some will think it best to favor the home trade in good 
times like these to the exclusion, if need be, of the foreign; 
others will nurse the foreign business, and even favor it some- 
what, with the idea of having it when business drops off in 
this country. It may be possible for some manufacturers who 
make special machinery which, on account of its novelty, has 
little competition, to neglect the foreign business in these 
times, and still, when they need it again, be able to go on the 
other side and build up a trade without much trouble. 

“We do not believe the regular manufacturers of machine 
tools can afford to do this. Our policy has always been to 
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treat the foreign business just the same as though it were 
- home business. We do not favor it to the exclusion of home 
business, nor do we favor home business to the exclusion of 
the foreign; but we give it just exactly the same considera- 
tion that we do business received from this country and no 
more. The result is that we are taking care of our foreign 
agents just as well as we are our home agents, and although 
we are behind on deliveries, just as everyone else is, we are 
not treating our foreign agents any worse than the agents 
in this country. 

“We believe that we could obtain more foreign business if 
we were making a special effort to get it, but as we are un- 
able to take care of the business we are now getting and make 
satisfactory deliveries, we are not just at present making 
any special effort to get more. We believe that manufactur- 
ers who are now ignoring the foreign business they had before 
the boom struck us, will find it hard to get this business back 
again, for the machine tool builders abroad are fully awake 
to modern improvements in design and methods of manufac- 
ture, and that while we still lead them slightly, they will not 
be slow in catching up. 

“When the writer was abroad three years ago, he found con- 
siderable complaint among the dealers, especially in Germany, 
on account of the manufacturers having done this very thing 
during the boom in 1900. The result was that tools made by 
these American manufacturers were then being made abroad, 
and the market had been utterly lost in certain sections for 
the Americans. 

“We think the only policy to pursue with foreign dealers is 
to give them a square deal just as we do our own home deal- 
ers. We do not see how we can do any more than this with- 
out making hard feelings at home; nor do we think we should 
do anything else, because that would be treating our foreign 
agents unfairly. 

“When business gets quiet in this country we shall undoubt- 
edly make a stronger effort to get some business abroad. 
This we might accomplish by sending representatives from 
this country over on the other side to assist our agents there, 
as that method usually results in an increase of business. 

“We do not dare to pursue this policy now, because we do 
not want to stir up business and take orders which we cannot 
fill, therefore we are following the policy of lying low for the 
present.” 


12. “You are, of course, aware of the attempt made some 
time ago to induce the authorities at Washington to send 
abroad experts in the machinery business to supplement the 
work of our consuls, and this in the writer’s opinion will be 
one of the greatest helps toward an increase, or at least a 
continuance, of our present volume of trade abroad. There- 
fore anything which you can do through your publications or 
otherwise to create a public opinion in favor of such a move 
would be highly desirable.” 


13. “We are fully satisfied that the conditions abroad are 
changing very rapidly. That is, the foreign manufacturer of 
tools is waking up to the fact that the Americans have had a 
monopoly on this business for a great length of time. We 
have discovered to our sorrow that anything we make in the 
way of an automatic screw machine, and sell in large quanti- 
ties in foreign countries, has been duplicated in almost every 
instance where we have not been protected by patents. The 
only solution we can possibly see to offset this condition is to 
keep on improving our machines and, if possible, obtain 
patents on everything of any consequence; but the great 
trouble is that it is: possible in a great many cases to improve 
a tool in various ways and still not add anything that is 
patentable; and, in such cases as this, it would seem neces- 
sary for us at all times to keep on thinking of something to 
add to our tools, so that the parties who steal our ideas on 
the other side will always be trailing as regards the latest 
design. 

“When we obtain a patent in a foreign country, especially 
in Germany, it is necessary, according to their patent laws, 
that we should manufacture in that particular country in 
three years from the granting of the patent. You can well 
understand that in order to keep up with this kind of a game 
it would be absolutely necessary for us to manufacture our 
machines on the other side. You cannot fool them by sending 
along parts of machines to have them assembled. You have 
got to show them that you are actually manufacturing in 
good faith in the country in which the patent has been ob- 
tained. 

“Just as soon as the foreigner develops to the extent of 
being able to produce fully as good a tool as the American, 
there is no question in our minds but that it will be almost 
impossible for us to keep on doing business in foreign countries. 
The only reason, as we understand it, why our business has 
been so extensive is because the workmanship on American 
tools is much superior to that on foreign tools; but we well 
know that this cannot continue, as the foreigner is waking 
up to the fact that there is a large business to be had if he 
can turn out as good a tool as he is now importing. We 
have no great fears at this particular time that our business 
is going to drop off on this account; but before many years 
we shall certainly suffer for the very reason that in Germany, 
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where we sell a great amount of our product, they are pro- 
gressing very rapidly and manufacturing some very good 
tools of all descriptions at this time. 

“To sum this whole matter up: It seems absolutely neces- 
sary that the American tool builders should keep on improving 
at all times so that their foreign agents will have something 
of importance to talk about; and, as we said before, in the 
matter of patent protection we are not so secure in retaining 
our business for the reason that when you design a new ma- 
chine, or an attachment for same, and apply for a patent at 
once, should you obtain this patent in what you would call a 
reasonable time, there is a possible chance that you would not 
be in shape to market this particular tool, or attachment, for 
perhaps a year or more after you obtained the patent, leaving 
you, say, but two years in which to work the business before 
the foreigner could steal your ideas; and it is not always the 
easiest thing in the world to add new ideas to your product 
in order to keep up with anything of this kind.” 


14. “It would seem obvious that any manufacturer or 
dealer, for that matter, who does not look after his customers, 
whether they be domestic or foreign, is bound to lose them 
in the end, and an effort to take collective action in some way 
to wake up sleepy heads to their own interests would seem to 
be about on a par with the effect of the labor union to estab- 
lish a minimum wage; that is to say, it would be hard on the 
part of the capable to drag along the incapable. We believe 
the cases are exactly parallel. 

“It may not be uninteresting to state our own position with 
regard to trade, and when we say trade, we mean domestic 
and foreign both. Our position is just this, to make the best 
machinery we know how to make, sell it at a profit if we can, 
treat our customers with absolute fairness, whether they are 
at home or abroad, to increase our capacity so as to keep our 
deliveries about the same under all conditions of demand, and 
all of this without the slightest regard to what anybody else 
does or how he does it. 

“To make a concrete illustration of this, we may say that 
we have raised our price only 5 per cent during all of this so- 
called boom, and this has been made to apply to all of our 
trade, whether domestic or foreign. We have kept our de- 
liveries good at all times. We are making deliveries now 
from five weeks to ninety days from date of receipt of order, 
according to the size of the machine to be delivered. 

“With especial regard to foreign trade we may say that we 
have our foreign agents all over the world. Some of them 
have been with us eleven years, but we don’t suppose they 
will continue selling our American machines one moment 
after they can deliver machinery made in their own countries 
that is just as good and just as cheap; they would be very 
foolish if they did. We always recommend an American ma- 
chine to an American if he inquires of us about it, and we 
cannot see that it is any crime in a German, or Englishman, 
or Frenchman to recommend the product of his own country 
as often as he has an opportunity. 

“The only way we can see to hold our foreign trade and 
to increase it, is to make good goods, better than they can get 
anywhere else, make them for less money than anybody else 
can make them for, and to deliver them promptly.” 


15. “When the writer last traveled through Europe, he 
was convinced that the time was not far distant when the 
home makers would be able to supply the demand for all the 
standard tools. This condition, however, has not yet arisen, 
but it would seem as if they should be able to meet American 
competition in this respect. Our suggestion would be that 
the American makers study the requirements of the market 
more fully, and endeavor to supply machines which will be 
better adapted to meet these conditions than their regular 
product. Moreover it would seem advisable that American 
makers should affiliate themselves with selling agents who 
would use their endeavors to further the selling of the Ameri- 
can product, and who would not use their connection with 
American firms to develop the manufacture of such tools at 
home. Secondly, it is desirable that American manufacturers 
should be allied with concerns who can and will carry a rea- 
sonable stock of machine tools for immediate delivery, and 
who would, if necessary, be prepared to carry a limited sup- 
ply of their repair parts for standard machines. 

“During prosperous times a continued effort should be put 
forth to secure European business, and the European market 
should receive as prompt deliveries as the home market. We 
also think that every manufacturer should insist on knowing 
to whom his machines are sold, in order that he may be able 
to supply repair parts promptly, and that there may be no de- 
lay in taking up matters regarding the operation and care of 
his machine.” 


16. “The most successful way we know of is to have good 
American mechanics who thoroughly understand the machine 
tcol business, and also posted on the foreign demands, who 
can speak foreign languages, to go over there and sell our 
goods,” 


17. “During the past ten years about fifty per cent of 
our product has gone abroad, and naturally we take great 
interest in this trade. Under the present conditions we could 
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of course sell our entire output in the foreign markets, but 
it would not be policy for us to do so. 

“In regard to the price question, we have studied this close- 
ly, and we think this question will be an important one in the 
foreign trade when business drops off in this country. We 
believe as you do that there should be some systematic effort 
on the part of tool builders in this country to meet conditions 
for the future as regards this trade. We ourselves are gov- 
erned somewhat by the action of our competitors at the pres- 
ent time. We have always tried to sell to the foreign trade 
at as low a price as possible, with a fair margin of profit, not 
considering the condition of general business. We think this 
action is the cause of our success with the foreign trade.” 


18. “Having been associated for over twenty years with 
the best foreign agents, we are of the opinion that we are 
better represented than other manufacturers who have taken 
on their foreign business at a comparatively recent date. Of 
course the annual trips made in the past by Mr. M have 
kept us in better touch than we could possibly be by corres- 
pondence. Our past experience in handling foreign trade has 
taught us that foreign prices cannot be raised and lowered 
the way they are in this country, for the reason that most 
foreigners are suspicious of the motive that prompted the 
change, and they think if you raise your price that you are 
trying to ‘squeeze’ them, or that you don’t want their busi- 
ness; while on the other hand if you lower them they think 
you intend to send another machine than the one you bid on. 
We have had foreign customers refuse to accept a cut of a 
tool, insisting on an actual photograph, saying that cuts could 
be altered and photographs could not. 

“We have been very slow about changing our prices; when 
changing, we have done so only for the best of reasons. We 
have also shown our agents that they are getting their fair 
share of our production, and that while they are not getting 
all they would like, they understand that there is no discrim- 
ination made. About a year ago, anticipating somewhat this 
present boom, we looked up the average amount of business 
done by each agent, figured out our probable production for 
the next year, and then we wrote each one just what they 
had sold, what we could do and what they could expect, with 
the result that we never had a more satisfactory foreign busi- 
ness than we have to-day, and at the same time we have not 
injured our home trade. 

“We thoroughly believe in foreign trade, as it has helped 
us out at times when, other manufacturers were slack; but 
we think that more judgment must be used in changing prices, 
designs, etc., than in handling our domestic trade.” 


19. “It appears to me that there are four conditions which 
will lead the foreigner to buy our goods; cheapness, activity 
in pushing our goods, merit, and quality of workmanship. We 
cannot hope to beat the foreign manufacturer in either price 
or in activity in pushing the goods. Our hold on the foreign 
trade, then depends, in my opinion, upon quality of workman- 
ship and merit of the designs. The foreign market would be 
small for the manufacturer who has not original designs and 
very high workmanship to offer. Of course, there may be 
times when the foreign work-shops will be so filled with orders 
that the United States will catch the overflow. This was the 
condition prior to 1900. Since then the foreign trade has dis- 
appeared for all except the few who had something to offer 
which the foreigner could not get at home, 

“If the conditions in this country were such that the buy- 
ing power of the dollar were more than it is now, we might 
be able to reduce the wages of our men without depriving 
them of any of the comforts which they now enjoy, but so 
long as we continue to support artificial prices in all the neces- 
saries of life by a prohibitive tariff, any reduction in wages 
is out of the question.” 


20. “While the foreign countries are working hard to sup- 
ply their own domestic demand, the reputation of our ma- 
chine tools is such that we can command a higher price right 
in their own country. How long this condition of affairs will 
last will depend upon how far we can keep ahead of them in 
producing a superior article. The only way that we can main- 
tain possession of what foreign business we have, is through 
superior quality and moderate price. Quality, I think we 
need have no fear of. Price is a question which, at the pres- 
ent time, seems to be considerably beyond the control of ma- 
chine tool builders in this country. With pig iron selling 
at 50 per cent more than it did a year ago, and labor an 
average of 15 per cent higher, copper, brass and bronze 
nearly 100 per cent higher than recently, there is no option 
left to the machine tool builder but to raise his price. 

“To illustrate this point, we call attention to one size of 
machine tools which we manufacture, which a year and a half 
ago sold for about $2,000. We have raised the price to $2,500, 
and the result is that our customer pays 25 per cent more 
for the tool; our agent makes 214 per cent more and we make 
3 per cent less profit than before the price was raised, based 
on the former selling price of $2,000. This is in spite of all 
the modern ways and means we can devise for reducing the 
cost of manufacturing. j , 

“From my standpoint, I can see no excuse for the present 
high price of raw material in this country, excepting that 
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there is a large demand. It will kill the goose that lays the 
golden egg unless relief is found, and that quickly.” 


The suggestions contained in these letters, and our own ex- 
perience based on personal investigation in Europe, indicate 
the following points as most important: 

1. Frequent visits abroad so as to keep in close 
touch with conditions there. 

2. The same care and attention to foreign orders as to 
domestic. 

3. Absolute adherence to promises of delivery, etc. 

4. Care in carrying out shipping directions. 

5. Infrequent changes in price. 

6. Advancement in design, and, if possible, reduction in 
cost through improved methods of manufacture or otherwise. 

7. Missionary work abroad by your own travelers, if your 
business warrants it. 

To these we add our strong opinion that free raw material 
is absolutely essential to preserve our foreign trade in ma- 
chinery. 


personal 


*e OF * 


SHORT POSTAGE ON FOREIGN MAIL. 


Short postage on letters to foreign countries is a serious 
matter for American importers and others who would estab- 
lish satisfactory foreign relations. Many complaints are made 
of the carelessness of American correspondents in this regard, 
and although apparently a trifling matter, it is one of those 


things that goes a long way toward fixing in the minds of 


those whom we would please the opinion that our business 
methods are quite lax. When a firm is carrying on an exten- 
sive foreign correspondence, ‘‘postage due’’ may be a considera- 
ble item, for when a letter is mailed to a foreign country with 
insufficient postage, the amount due is doubled, the recipient 
being obliged to pay two rates and, in effect, is fined for the 
carelessness of one who perhaps is a total stranger to him, 
having no particular claim to his courtesy. The latest com- 
plaint that we have noted in the U. S. Consular reports is that 
of Consul-General Samuel M. Taylor, Callao, Peru, in which 
he mentions a particularly aggravating incident. A Peruvian 
gentleman received from a business man in the United States 


a letter short of postage, but the letter was accepted and the 


postage paid. The entire subject matter concerned the inter- 
ests of the American, being a letter of inquiry. A letter con- 
taining valuable information was sent in reply, in which inci- 
dental reference was made to the short postage that the 
writer had to pay. His American correspondent wrote a pro- 
fuse letter of thanks and apology, assuring him that such an 
accident would not happen again, but the letter of apology 
was itself short of postage! 


* * * 


TO DETERMINE ACTUAL PLANER SPEED. 


The following is taken from a catalogue describing the high- 
speed planers made by Bateman’s Machine Tool Company, 
Litd., Leeds, England: “The old practice of judging the com- 
parative values of planing machines, by comparing their speeds- 


. on cut and return, has been found very misleading. This is 


because of the momentary stoppage of the table at each end 
of the stroke and the time lost before full speed is attained 
after reversal. In some machines these losses are very con- 
siderable and materially reduce the productiveness of the tool, 
and if such machines were sped up, the loss on reversal would 
be enormously increased. The only accurate means of ascer- 
taining the earning capacity of a planer is to take the cycle 
time, as indicated below. ° 

Time of cycle = time of 1 cut + time of 1 return. 

L£=length of stroke in feet. 

T =time of N cycles in seconds. 

N=number of cycles. 

2L X N X 60 
Average (or earning) speed = ———— 
aU 

Thus a 42-inch by 14-foot machine completes 10 cycles in 

3 minutes 56 seconds (236 seconds) when on a 14-foot stroke. 


14x 2x10 60 
Therefore, the average speed is ——————_——_——__ = 71 feet per 
236 


minute.”—American Engineer. 
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CURRENT EVENTS, TECHNICAL AND MECHANICAL—LEADING ARTICLES OF THE MONTH. 


Water wheel units of 12,000 horsepower each will, says the 
Engineering News, be used to drive electric generators in a 
power transmission plant at Vallecito, on the Stanislaus 
River, California. The water units, it is claimed, are the 
largest thus far attempted. The water will be transmitted 
to San Francisco and other large centers. 


The United States Steel Corporation will build a $6,000,000 
blast furnace plant at Duluth. This move is of much signifi- 
cance and doubtless will have a great influence on the future 
of Pittsburg and other Eastern plants as well. The tendency 
is to avoid the long haul of raw material, and to transfer the 
conversion operations to as near the source of material as 
possible. 


According to Railroad Men, the Chicago and Northwestern 
Railway has decided to use fuel oil instead of coal on all its 
locomotives in the Wyoming district. The company is sink- 
ing wells for the production of its own oil in oil lands near 
Casper, Wyoming. At the present time all the coal used on 
that division of the road has to be hauled a distance of 900 
miles. 


At the steel works of the International Harvester Co., in 
South Chicago, an exhaust steam turbine of the Rateau type 
has recently been installed by the Rateau Steam Generator 
Co., Chicago. The exhaust steam from a reversible blooming 
mill engine is utilized for the turbine. The exhaust from the 
mill engine is intermittent, and the steam is therefore taken 
through a regenerator. It is understood that the installation 
proves that in the exhaust of an average reversible blooming 
mill engine there is power available to furnish from 1,000 to 
1,500 K.W. 


The return of the British battleship Dreadnaught after a 
cruise of 10,000 miles at an average speed of 17 knots seems 
to demonstrate the reliability of steam turbines for battle- 
ships. The Dreadnaught is the first battleship provided with 
steam turbines, and for this reason the trial cruise has been 
watched with great interest by all concerned in ship building, 
as well naval as commercial. While there doubtless has been 
a great deal of information gained during this trial cruise, it 
is not likely, however, that much information of value will be 
given to the public, in view of the policy of the British ad- 
Miralty of keeping such information secret. 


A concrete building in Milwaukee recently went through an 
accidental test which amply exhibits the stability of such 
construction when properly executed with good materials. 
The Engineering Record mentions that an explosion of acety- 
lene of such violence occurred in the building that everybody 
within was either killed or injured, and all windows, doors 
and woodwork were blown to pieces. An examination of the 
structure revealed no crack or blemish anywhere in the con- 
crete. As the effect of such explosion on brick and timber 
buildings has proven to be very destructive, it makes the 
showing for this concrete structure all the more creditable. 


Considerable sensation was created in the early part of May 
by the published announcement that Sir William Ramsay, 
Cambridge University, England, had communicated to the 


Johns Hopkins University, Baltimore, the news of the discov-’ 


ery of a synthetic process for making copper from the ele- 
ments sodium, .lithium and potassium, by treating them with 
radium yapor. It was alleged that the resulting product was 
copper sulphate, which, of course, is readily “broken down” 
into copper. As might be expected, Sir Williarn immediately 
denied the alleged discovery in positive terms, so the fond 
anticipation of those who would smash the copper trust are 
not likely to be realized immediately from this source, at 
least. 


'can steel mills are willing to sell theirs. 


Commenting upon the projected new elevated railroad 
across Berlin, Germany, which will be constructed on the sus- 
pension principle, the Archiv fiir Post und Telegraphie gives 
an interesting account of the successful railway between Bar- 
men, Elberfeld and Vohwinkle in Germany, which is con- 
structed on this principle, and which is regarded as a daring 
example of German engineering skill. This suspended railway 
has so far proven to be one of the safest railways in the 
world, since no passenger has ever been either killed or injured. 
Over, or rather under, this suspended railway 414 trains travel 
every day, carrying in a year more than 12,000,000 passengers. 
Weather conditions do not interfere with the traffic, and the 
motion is singularly agreeable and noiseless. The suspended 
railroad across Berlin will be 714 miles long with fifteen sta- 
tions. This distance will be traversed in 22 minutes, includ- 
ing stops, and the fare will be a trifle less than four cents. 


The new artificial rubber, called “Zackingummi,”’ to which 
we referred in our engineering review in the March issue, 
has, according to Stockholms-Tidningen, proven to stand up 
well to the tests to which it has been subjected. The results 
have been particularly satisfactory when using the new mate- 
rial for automobile tires. At the present time more than a 
dozen automobiles and motor wagons in the Swedish capital 
are provided with tires of this kind, and the users have found 
the Zackingummi stronger than ordinary rubber for this 
purpose. It has also been used for flexible gas pipes, erasers, 
etc., and proven to possess all the qualities of the natural 
product. Large factories for the commercial exploitation of 
the invention are to be built this summer. The price of the 
new article will be materially less than that of rubber. Pat- 
ents are already secured in the Scandinavian countries, France 
and Austria, and are pending in all other civilized countries. 


It undoubtedly will surprise many to hear that Benjamin 
Franklin is to be one of the donors to a trade school so long 
after his death. However, a trade school known as the Frank- 
lin Union is to be built in Boston, and to be erected and main- 
tained by the fund left to the city of Boston by Benjamin 
Franklin, which fund matured and became available for use 
some time ago, and which has been doubled by an endowment 
from Andrew Carnegie. The proposed school will be four 
stories high, built of brick and stone. In the basement it will 
contain a model boiler room, a steam and hydraulic labora- 
tory, an electrical laboratory, an automobile laboratory, and a 
clay modeling room. The upper floors will be devoted to 
chemical and physical laboratories, exhibitions and class 
rooms. A large lecture hall and library will also be provided. 
It is expected that the school will be used mainly for evening 
work, thus affording an opportunity for young men employed 
during the day to obtain a technical education along the line 
desired. 


The Valve World states that the unusual demand for struc- 
tural steel in San Francisco has reached far beyond the bor- 
ders of the United States, and that owing to cheap ocean 
freight rates Scottish producers of steel are selling structural 
steel in San Francisco in competition with American makers. 
Although the ocean freight rate is about $6.00 per ton, the 
Scottish steel plants are able to place the finished structural 
steel in California at the same price as that at which Ameri- 
The plane which 
American steel manufacture has reached undoubtedly permits 
the production of steel to be carried out as cheaply as steel 
can be manufactured in Scotland, inasmuch as improved ma- 
chinery and modern systems and appliances in almost all cases 
by far outweigh the difference in wages paid in this country 
and abroad, and it is very safe to say that if it were not for 
the tariff, our gigantic steel interests would be able and will- 
ing to sell their product far below the prices now charged, 
without suffering from being unable to get reasonable returns 
on the capital actually invested in the steel business, 
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An interesting description of a machine for making weld- 
less chain by the rolling process, and photographs of the 
product, are shown in the Iron Trade Review, April 4, 1907. 
The Weldless Chain Co. of Chicago is in possession of the 
patent rights of the machine, which, it is claimed, produces 
a chain equivalent to a forged steel chain. The chain is 
made directly from a bar of steel at a rate of 3 feet per sec- 
ond, and when tested at the United States Navy Yard a %-inch 
chain proved to be able to stand up to a strain of 7,330 pounds, 
which performance, although the test piece in this particular 
case was slightly imperfect, is even better than many test 
records of welded chain. The principle of operation of the 
machine for making the chain depends upon the simultaneous 
impression of four dies or rollers acting at right angles to one 
another, each of the rollers being beveled to a 90-degree 
angle. On each of the beveled faces four endless dies are cut, 
continuing around the entire circumference of the rolls. The 
chain is rolled from a round bar, and when coming out from 
the rolling operation, is fully finished, with the exception that 
it has fine metal webs on the sides, which have not been 
fully cut off during the forming operation. These webs, how- 
ever, are easily removed by putting the chain through a tum- 
bler. In finished condition the chain is about three times as 
long as the original bar. 


The Industrial Magazine calls attention to the interesting 
fact that concrete construction is not so new as many persons 
suppose. Although it is comparatively new in this country, 
and has not been used to any great extent during the last 
century in Hurope, still concrete construction itself has been 
known at least for 4,000 years back by the ancient Egyptians 
and Romans, and it was more commonly used than natural 
stone. The pyramids, which have been the wonder of all ages, 
are covered with concrete. The Hebrews also knew the prop- 
erties of this material, and near Jerusalem there are aque- 
ducts and bridges of concrete, many of which are. used to-day. 
Nearly all of these are in better condition than similar struc- 
tures of brick which have been built during the past half 
century. There are concrete buildings in Rome which are 
claimed to have been in use for more than 1,400 years. In 
England and Ireland there are concrete castles and towers 
still standing, which were erected during the Roman inva- 
sion of England nearly 2,000 years ago, and as concrete pos- 
sesses the quality of becoming harder with age, these con- 
structions to-day are more solid than they were at the time 
when they were built. With such a record for durability, it 
is no wonder that modern building science should examine the 
merits of this building material. The idea of reinforcing 
concrete with steel evidently belongs to our age, and herein 
lies a great development in concrete work. 


The experience of the Italian government with the Valtel- 
lina railroad having been particularly satisfactory, a new 
railroad for exclusively electric traffic, 85 miles long, is to be 
built between Genoa and Milan at a cost of $47,000,000. A 


report from Consul J. E. Dunning gives some particulars ~ 


about the construction and operation of this road. The com- 
plete line will have 19 tunnels, the most important of which 
will be 12 miles long. The line will be double tracked, and 
the trains hauled by electric locomotives. These will be able 
to operate at a speed of 54 miles per hour on gradients of 0.8 
per cent, and at a speed of 80 miles on the level. The pas- 
senger trains will be composed of three passenger cars. Ex- 
press trains will run every two hours from 4 o’clock in the 
morning to 12 o’clock at night and make only one stop. 
Local trains will be run between the express trains so that 
in all there will be 20 passenger trains per day in eac%i di- 
rection. The locomotives for the freight trains will be cap- 
able of pulling 30 freight cars, each car weighing 22 tons. 
These trains will run at a speed of 20 miles per hour on in- 
clines, and 35 miles per hour on the level. There will be no 
grade crossings on the route. If this railroad, when com- 
pleted, proves a success from a financial point of view, it will 
have demonstrated beyond doubt that electric power for regu- 
lar railroad operation is not only possible, but highly desir- 
able. 
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BROWN-BOVERI FLEXIBLE SHAFT COUPLINGS. 
The Mechanical Engineer, February 16, 1907. 

The accompanying cuts show an improved flexible coupling 
manufactured by Messrs. Brown, Boveri & Co., Baden, Switzer- 
land. In the upper cut A and B represent the shafts to be con- 
nected, and M and N are coupling flanges keyed to the shafts. 
The coupling itself consists of a steel cylinder K, which has 
a corrugated or undulated shape produced by turning grooves 
alternately on the outside and the inside surfaces. There are 
annular enlargements W on both ends of this corrugated cy- 
linder which receive bolts or studs S connecting the cylinder 
on both sides to the coupling flanges M and N. The lower cut 
shows a modification of this construction in which the cylin- 
drical connecting body is composed of individual flat disks R, 
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Flexible Shaft Couplings. 


which are connected to each other by distance pieces 7 and 
bolts U. The latter are so arranged that connection of two 
following disks is effected alternately at the exterior and the 
interior of the coupling. This provides for the necessary 
elasticity. The end disks are secured at both sides to the 
flanges M and N. When using the solid corrugated form the 
coupling flanges may, if preferable, be inserted on the shafts 
in the reverse way from that shown in the cut, and thus a 
greater length of corrugated connecting cylinder, and conse- 
quently more resilient coupling, may be obtained without 
altering the condition of the shaft; the corrugated cylinder 
in this case encloses the whole coupling. 


RESISTANCE OF WOOD TO SHOCK. 

Little study has been given to the resistance of wood to the 
action of impact loads, such as result when a locomotive passes 
over a wooden trestle... The Forest Service of the United 
States Department of Agriculture has been studying the sub- 
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Woop STEAMED 


NATURAL WOOD. FOUR HOURS AT 
TWENTY POUNDS. 
Static. | Impact Static. | Impact. 
Number of tests ......-...- 8 8 8 8 
Annual rings per inch...... 7.5 Ted 6.5 7.0 
Per cent of moisture. . 13.8 13.1 13.4 13.1 
Specie mTAVIbY 190k peers 0.558 | 0.550 | 0.546 | 0.537 
Deflection in inches at elas- 
[Wie hamthhn ooh Deb in oee ate 0.31 0.67 0.34 0.67 
Fiber stress at elastic limit f 
-(pounds per square inch).| 6,496 15,018 | 6,880 | 18,490 
Modulus of elasticity (1,000 
pounds per square inch) ..| 2,061 2,150 | 1,829 1,894 
Modulus of resilience (inch 
pounds per square inch) | 1.164 | 5.88 1.241} 5.36 


ject at the timber-testing station at Purdue University, Lafay- 
ette, Ind., and finds that wood is more elastic under impact 
than under gradually applied loads. This would go to show 
the wisdom of locomotive engineers in taking a weakened 
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trestle at high speed. Air-dried loblolly pine specimens, both 
of natural and steamed wood, 2 by 2 inches in cross section, 
were tested in bending on a 34-inch span under both impact 
and static loadings. The moisture content was approximately 
18 per cent of the dry weight, or about the moisture condi- 
tion of air-dry wood. The machine and methods of test are 
described in Circular 38 of the Forest Service, ‘Instructions 
to Engineers of Timber Tests.” The maximum deflection un- 
der a gradually applied load was 1.2 inch, and the deflection 
just preceding failure under impact was 1.1 inch. There is, 
thus, little difference between the ultimate deflection of wood 
under the two kinds of loading. But at the elastic limit the 
average deflection under gradual loading was 0.33 inch, while 
the average deflection under impact loading was 0.66 inch. 
Thus this wood possesses twice the elastic strength under 
impact that it does under static load. The detailed tests upon 
which these statements are based are presented in the table 
on the preceding page. 


TENSILE-COMPRESSION STRESS IN REINFORCED 
CONCRETE. 
Times Engineering Supplement, February 27, 1907. 

The very considerable advantages secured by embedding 
small bars or sheets of steel in a mass of concrete, on which 
are based the various systems of “ferro-concrete” construc- 
tion, were for a long time imperfectly understood, and it was 
not until it had been demonstrated by careful tests that rein- 
forced concrete acquired by this means a degree of tensional 
resistance vastly superior in all cases to the strength of either 
material used alone, that this system of employing concrete 
became widely appreciated. The above properties depend 
largely upon the amount of adhesion between the steel surface 
and the concrete incrustation, and inventors have displayed 
considerable ingenuity in devising means for corrugating the 
steel armoring, in order to improve the grip or hold of the 
concrete. It has been shown that in all positions the steel 
under tension tends-to maintain the concrete in a state of 
compression, and as the tensile strength of the steel enor- 
mously exceeds that of the concrete, while the latter exerts its 
best effects under compression, both materials are placed in a 
position to take any required stress under the most favorable 
conditions for exerting their full force. The knowledge of 
the actual stresses that occur in ferro-concrete is not yet 
complete, though important facts were made known by Con- 
sidére in a series of tests conducted with prisms of concrete, 
some of which were formed with metal cores and some of 
concrete alone. He was able to show that in the case of the 
reinforced concrete the expansion was much less than in 
those test pieces wholly formed of cement, and he was thus 
able to estimate the enormous strain exerted on the core by 
the surrounding concrete, which must necessarily have been 
under compression, while the steel core, in order to resist 
expansion, must have been in a state of tension. 


SEEING AND PHOTOGRAPHING INVISIBLE PHENOMENA. 


The possibility of studying phenomena visually, which by 
their very nature are invisible, is a very interesting develop- 
ment of modern science. The accompanying half-tone shows 
the lines of induction in the magnetic field of a Siemens shut- 
tle-wound armature in two positions. Now, of course, mag- 
netic action is totally invisible, and the photograph is not a 
photograph of the actual lines of force, but of an entirely dif- 
ferent medium which acts in an analogous manner. This view 
was one of the illustrations of a paper read by Dr. H. S. Hele- 
Shaw before the Junior Institute of Engineers, January 16, 
1907. It was discovered some years ago by this versatile in- 
vestigator and his collaborators that water flowing in a re- 
stricted channel follows certain mathematical laws which 
also apply to the distribution of lines of force in a magnetic 
field, the conduction of heat and the flow of electricity. After 
a long course of experiments it was found that the flow be- 
tween thin glass plates could be made visible by the admis- 
sion of bubbles of air which, following the same flow lines as 
the water, produced light and dark streaks or “color bands” 
in the water. The intrdduction of obstacles gave in each 
case a characteristic form of flow, and by ingenious arrange- 
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ments a great variety of action has been imitated and made 
visible. In all cases the narrower lines show areas of low 
pressure and high velocity and the broad lines show areas 
of high pressure and low velocity. In the case of the armature 
views it will be noted that the lines of magnetic force flow 
freely through the middle solid part of the armature connect- 
ing the two poles, but through the air spaces there is a great 
tncrease of resistance, this being indicated by the broad bands. 
The change in effect due to shifting the position of the arma- 
ture is illustrated in the right hand view. 


) | 
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Lines of Induction in the Magnetic Field of a Siemens Shuttle-wound 
Armature, 
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In this manner the magnetic flux in tooth core armatures 
with wide and narrow air-gaps has been investigated; also the 
effect of various shaped rudders on stream lines on ocean 
vessels, and many other objects of analogous nature. In the 
case of the magnetic flux distribution it has been visually 
demonstrated that a very narrow air-gap is not desirable, and 
the same conclusion has been reached by the manufacturers 
of electrical apparatus. At one time it was supposed that the 
narrower the air-gap the better the efficiency, but such has 
been shown by practice and theory not to be the case. 


DEVELOPMENT OF THE MACHINE TOOL INDUSTRY. 
Bulletin 67, Department of Commerce and Labor. 


The census of metal-working machinery, 1905, prepared by 
Mr. Fred. J. Miller, expert special agent, gives an interesting 
account of the development, and a comprehensive and con- 
densed idea of the status and possibilities of American ma- 
chine tool manufacture. 


American Tools in Foreign Markets. 

There is hardly any manufacturing center in the world 
where there are not factories which are wholly or partly 
equipped with American built machinery. It is largely 
through the use of highly specialized methods of manufacture 
that American makers have been and are able to compete with 
the products of European shops. Whatever the cause under- 
lying the superiority of American machinery, whether higher 
grade of labor, greater incentive for machinists to suggest im- 
provements on the machines they use, or the fact that many 
machinists have become manufacturers, or for all these rea- 
sons combined, the fact remains that American tools are used 
extensively in foreign countries, and their value recognized. 
One of the greatest obstacles to the growth of the foreign 
trade in machine tools has been the difficulty of adjusting 
American tools to Huropean shop methods, or making the 
Huropean mechanic used to the American tools. The influ- 
ence of one upon the other is seen in the modification of 
American machinery to meet Huropean demands, and the 
gradual change in Huropean shop methods to meet the require- 
ments of American machine tools. 


Specialization in Manufacture. 

The most important feature of the development of the ma- 
chine tool industry is the specialization in manufacture that 
has taken place in recent years. This specialization has grown 
to such an extent that there is at present not a single estab- 
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lishment in the United States in which a complete line of 
metal-working machinery is constructed. In this practice 
American builders have pursued a policy widely different from 
that of foreign builders who usually are ready to undertake 
the manufacture of any machinery required by a customer. 
The tendency in the United States is toward still greater 
specialization, and there are indications in Great Britain and 
on the continent that this plan will be adopted there also. The 
progressiveness of American machine manufacturers to under- 
take to build new and specialized machinery, however, is 
shown in their readiness and ability to manufacture special 
machinery for the bicycle and automobile industries. 


High-speed Steel. 

The invention of high-speed steel has had a most remark- 
able effect upon the development of metal-working machinery. 
The adoption of this steel has led to important modifications 
in certain metal-working machines, especially. in lathes for 
heavy work. One of these modifications has been the re- 
designing of the driving mechanism of the lathe to make it 
capable of enduring the stress of the greatly increased speeds. 
Another modification has resulted from the fact that sys- 
tematic tests, made to show just how fast a heavy cut could 
be taken, have led to a change of ideas as to what constitutes 
a heavy cut, and to a demand on the part of machine tool 
users for machines that will not only endure the higher speeds 
called for by the new steels, but will carry heavier cuts than 
formerly thought practicable. The use of high-speed steels 
has resulted in a considerable reduction of the cost of remov- 
ing surplus metal, particularly from forgings. This has led to 
some misunderstanding as to the total net effect of the use of 
high-speed steel, the fact having been overlooked that in the 
construction of many kinds of machinery the chief item of 
expense is not the cost of taking heavy cuts, but the cost of 
the finishing process which involves the taking of light cuts, 
careful gaging, grinding, hand-scraping and other operations 
performed by skiiled men. The cost of the finishing processes 
has been reduced but little by the use of high-speed steel, and 
in many cases they constitute the principal item of cost. 


Speed Adjustment. 

The use of high-speed steel has led to a much closer scru- 
tiny of the feeds and speeds, and has thus greatly stimulated 
the development of speed-changing devices. Within the past 
five years there has come the development of a number of 
devices by means of which the operator, by merely shifting a 
lever, alters the speed without stopping the machine or shift- 
ing the driving belt from one to another position upon the 
pulleys, and without changing the speed of the driving belt 
itself. Some of the geared head developments are capable of 
imparting to the work not only a greater total range of speeds, 
but the changes from a given rate to the next higher or the 
next lower are by much finer gradations. Electricity has 
played an important part in the development of speed-chang- 
ing devices. Many machine tools are driven by direct-con- 
nected motors, the motors in some being incorporated as an 
integral part of the design, while in others they are merely 
attachments. The motors themselves are arranged to run at 
varying speeds, and additional speed variation is obtained by 
gears manipulated by shifting levers. 


Portable Tools. 

The five years included in the census have seen a greater 
development in portable tools than any previous five-year 
period. ‘These tools are portable in the sense that traveling 
cranes may pick them up and carry them where they are 
wanted. 
as to enable them to take large castings or forgings within 
themselves, they are designed only to hold, direct and drive 
the cutting tools, the work to be operated upon being held 
stationary upon floor-plates. These portable tools are driven 
mostly by electric motors, and a number of machines may be 
used simultaneously upon one casting, so that boring, drilling, 
slotting, milling, key-seating, for instance, may all be done at 
one time, each operation being independent of the others. One 
of the latest and most interesting features of such work is the 
practice of setting in position both the work and the tools by 
means of a transit, similar to that employed by civil engineers 
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in surveying, but made with considerably greater refinement. 
This enables the attainment of a high degree of accuracy 
where the allowable limits are stated in thousandths of an 
inch. These methods in turn have raised the standard of 
accuracy, so that in large electric generators and similar 
heavy work a degree of accuracy is now attained that would 
have been impracticable a few years ago. 


Automatic Machinery. 


Machines originally designed for making screws, but more 
recently employed for making a multitude of small machine 
parts and other articles, and known to the trade as automatic 
screw machines, have been considerably developed during the 
period covered by this report. These machines now handle 
steel bars up to 6 inches in diameter and are used for an end- 
less variety of small parts. A better name for such machines 
would be automatic turret lathes, as their present function is 
not merely to make screws, but also to do lathe work. An 
important addition to the automatic screw machine is the 
magazine attachment by means of which castings or small 
forgings are fed successively to the machine. The variety of 
automatics known as the multiple-spindle automatic has, in 
particular, been greatly developed. In this machine there are 
now as many as five spindles, each holding and driving a 
separate bar of stock to which the cutting tools are presented 
simultaneously for action. This means that a piece of work 
made by as many as five distinct operations may be completed 
on this machine in the time required for performing the 
longest operation, because the tools used for performing the 
four shorter ones complete these before the operation requir- 
ing the longest time is done. In another machine of the 
automatic class which is still in the process of development, 
compressed air is used for moving the various parts of the 
machine in order to present the tools consecutively to the 
work and for the motions necessary for cutting operations. 
The extreme speed of action of air, as compared with the 
mechanisms ordinarily employed for this purpose, enables the 
motions usually designated as idle motions to be made much 
more quickly than is‘otherwise possible, and thus the time 
consumed in the withdrawal of one tool and the presentation 
of another is greatly reduced. Such improvements as these, 
however, do not materially reduce the labor cost of producing ~ 
the work, but they reduce the cost by giving a greater product 
with a given investment in machinery and tool equipment and 
within a given area of floor space occupied. This reduction 
forms in many cases a considerable proportion of the total 
cost. 

Compressed air seems likely to be used very extensively as 
machine tools are developed. The facility and rapidity with 
which it can be conveyed and its small mass make it well 
adapted for use in metal-working machinery. In cases where 
its extreme rapidity needs checking, a check is applied by the 
use of a body of water or oil which is forced by the air 
pressure through a restricted opening, and which in turn acts 
upon the mechanism to be moved. The liquid, by resisting 
sudden changes in its rate of flow, regulates the speed of the 
motion. 

Grinding Processes. 

The process of grinding, which was formerly applied only 
to parts to be finished true to size, when such parts were 
made of steel and hardened, has of recent years been de- 
veloped and applied much more widely than before. It is now 
used for finishing cylindrical parts of all kinds. Marvelous 
results in grinding have been obtained by applying great 
power to driving a relatively large and heavy abrasive wheel 
which at every turn is made to sweep over the work the 
full width of the wheel. For instance, in refinishing locomo- 
tive piston rods that have become badly worn, a special grind- 
ing machine of this kind does the work more quickly, and at 
the same time with greater precision, than possible by any 
former methods. 


~ 


Interchangeable Manufacture. 

As a result of the specialization in machine tool manufac- 
turing, interchangeability has become an adopted policy. The 
extent to which this plan is used in a given shop depends, of 
course, mainly on the number of identical machines to he 
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built at one time. On account of the different conditions in 
different shops in regard to the mass of production a great 
difference in practice exists. For instance, shops building 
large lathes in small numbers, for which tools and fixtures 
are more costly, soon reach a point at which the proportionate 
cost of tools becomes prohibitive, and in such cases it does 
not involve any saving to build on the interchangeable plan. 
However, interchangeable manufacture in the production of 
metal-working machinery is one’ of the most prominent, im- 
portant and interesting features of the business as now carried 
on. Hven some of the very largest machines which a few 
years ago were built one at a time, and cnly to order, are now 
manufactured in considerable numbers by the aid of special 
tools and fixtures, and many, if not all, have their parts in- 
terchangeable. 


TORSIOMETERS AS APPLIED TO THE MEASUREMENT OF 
POWER IN MARINE TURBINES. 
Archibald Denny, in Mechanical Engineer, April 6, 1907. 

The writer, in this article, describes the difficulty met with 
in measuring the horsepower delivered by the steam turbine. 
The approved method of gaging the power delivered by re- 
ciprocating engines is by computing it from indicator cards. 
This is manifestly impossible with the turbine. In small 
machines the power may be absorbed by the prony brake or 
some equivalent mechanism, and thus weighed; in direct- 
connected electrical units the power output may be calculated 
from the readings of the voltmeters and ammeters. In larger 
machines, however, and particularly in the case of the ma- 
rine turbine, none of these plans work. The engineers con- 
nected with the writer’s firm finally hit upon the plan of 
using the angular flexure of the shaft, as measured between 
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two definite points in its length, as a measure of the torque 
transmitted. Knowing the torque and the revolutions per 
minute, the horsepower could be obtained directly. 

The cut above shows the first practical solution. Two 
gun-metal wheels A and B were fastened to the shaft at a 
definite and known distance apart, the distance being as great 
as possible. On each wheel a permanent magnet, with a 
sharp chisel-shaped edge, was fixed radially at the periphery 
of the wheel, and with the sharp edge parallel to the shaft. 
At one end a soft iron electro-magnet @ wound with fine wire, 
similarly chisel-shaped, was fixed, so that the moving magnet 
passed directly over the electro-magnet once in each revolu- 
tion. At the other end a similar electro-magnet D was 
mounted on a threaded sector, and wires from these electro- 
magnets were led to a differentially-wound telephone receiver. 
If the shaft revolved without transmitting power, the per- 
manent magnets passed these electro-magnets simultaneously, 
and currents of electricity generated in each coil passed 
through the telephone receiver, but the currents being equal 
and opposite no sound was heard. When the shaft trans- 
mitted power, the permanent magnets passed the electro- 
magnets at different times, and hence a sound was heard in 
the receiver. By turning the hand-wheel shown in the dia- 
gram, a new position of silence could be obtained, when it 
was evident that the two permanent magnets were again 
passing the electro-magnets simultaneously, and the amount 
of torque could be ascertained from the reading of the sector 
screw. 

A later development of this idea was devised which allowed 
the measurements to be taken in a quiet cabin in any part 
of the ship instead of necessitating the operator’s presence in 
the more-or less noisy tunnel shaft, where there was some 


RAILWAY MACHINERY. 


563 


possibility of error in interpreting the sounds in the tele- 
phone receiver. This method retains the chisel-shaped mag- 
nets, but replaces the electro-magnets with a pair of specially 
wound “inductors” under each wheel, these inductors being 
so arranged as to permit different portions of their ares to 
be active, giving thus the equivalent of shifting the electro- 
magnet D by the hand-wheel. This shifting of the active 
portion of the inductor is done by switches in the operating 
room, and does not require the presence of the operator in 
the tunnel. 

The original solution of the problem, earlier than that 
shown in the cut, was by the obvious method of using on 
the disks contact points, which struck a fixed point in place 
of electro-magnet O, and an adjustable magnet point in place 
of electro-magnet D. As each contact came around, the circuit 
was closed, and a sharp click was heard in the telephone re- 
ceiver. When the hand-wheel was so adjusted that the clicks 
were simultaneous, the amount of distortion would be read 
from the graduated disk. While this worked very well on 
the factory line shaft where it was first tried, at a speed of 
about 120 revolutions per minute, it failed to be of any use 
in taking measurements on the side shafts of the “Queen 
Alexandra,’ where the speed was over 700 revolutions per 
minute. Under these circumstances no certain sound could 
be obtained. It was impossible to be quite sure of the exact 
point at which the make and break took place, so that the 
apparatus was useless. 

The testing of the shaft to. get the torsion scale, previous to 
its being fitted on board, is done by fixing rigidly one end of 
the length of the shaft to be used for the trials, and at the 
other end fitting a lever; this is loaded with weights so as to 
get the scale or torsion moment. For turbine shafts, which 
are small in diameter as a rule, this is not a serious opera- 
tion; nor, indeed, have we found it so even for larger ordinary 
twin-screw shafts, although, of course, the weights used have 
to be much greater. We have tested all the shafts for the 
turbines and other vessels on which we have used these in- 
struments, and we find that the torsion is given very closely 
by the following formula: 

WRL 
9° == ————- 

Keds 
where 

0° =angle of torsion in degrees. 

W R= foot-pounds turning moment. 
L=length of shaft in feet. 
ad=diameter of shaft in inches. 
K= coefficient. 

K may be taken at 140 for mild steel shafts where there are 
no couplings, or, if there be any, by deducting their length 
from the length of shaft twisted; that is, we assume that the 
couplings do not twist. It is, of course, better to test each 
shaft independently, but the error would not be great by 
using the formula, probably not 1 per cent either way. 


MATERIALS AND CONSTRUCTION OF PUMPS FOR USE 
WITH VARIOUS LIQUIDS. 
B. Bjorling, Engineering Review, April, 1907. 

When purchasing a pump there are many things that 
must be considered, as, for instance, the quantity of liquid to 
be pumped, its nature and chemical properties, and whether the 
liquid is clean or contaminated with sand, mud, or any other 
impurities of this class that will wear a pump piston or 
plunger very quickly. For these reasons, to decide what class 
of pump and of what material the pump should be made, also 
what class of valves and what material they should be made 
of, are the most important considerations. : 


Materials and Design of Pumps for Various Liquids. 

Tar and Ammoniacal Liquor.—All parts coming in contact 
with the liquid must be of cast iron. 

Sewage.—Cast iron as a rule should be exclusively used. 

Vinegar.—Gun metal or phosphor bronze should be used. 
If the vinegar is extra strong, antimony should be used as an 
alloy with lead. 

Acids.—For strong acids, single acting plunger pumps made 
of earthenware, stoneware, glass, gutta-percha, or cast iron 


564 


lined with gutta-percha are necessary. For these pumps, all 
the packing in boxes and gaskets should be made with asbestos. 
A good construction is to make the barrels of the best glass, 
bored and polished true and parallel. The top and bottom 
chamber are made of lead or an alloy of lead and antimony. 
This construction is advisable also for alkaline fluids. Double 
acting air pumps operating by displacement may also be used. 

Beer.—Bucket pumps or wing pumps made of gun metal may 
be used. 

Benzine, Benzole and Creosote.—Double-acting piston pumps 
of cast iron may be used, with working barrels made of gun 
metal for small pumps, and cast iron lined with gun metal for 
large pumps, the pump rods to be of Delta metal. 

Bleaching Liquids—Use triple barrel bucket pumps of cast 
iron, with gun-metal lined bearings. 

Dyes.—Double-acting piston pumps of materials depending 
on the chemical properties of dye to be pumped. 

Milk of Lime.—Pumps of any type made entirely of gun- 
metal, } 

Naphtha.—Pumps of any type made of cast iron throughout. 

Vegetable Oils —Gun metal should be used. 

Petroleum and Similar Mineral Oils—Cast iron must be 
used. 

Salt Water.—Any type of pump, but all parts must be made 
of gun-metal. A good alloy is as follows: copper, 8 parts; tin, 
10 parts; zinc, 2’ parts. 

Sugar Solution and Treacle.—Use double-acting piston pumps 
or single, double or triple barrel plunger pumps, all parts be- 
ing made of gun metal. Semi-rotary or wing pumps may also 
be used. 

Wine—Same as for sugar. 

Hydrochloric Acids.—Parts must be made of Hargreave and 
Robinson’s patent white metal, or the following alloy: lead, 1 
pound; tin, 1 ounce; antimony, 1 ounce. These three metals 
must be quickly and intimately mixed just before casting. 

Materials and Design of Valves for Pumps Handling 
Various Liquids. 

Ammoniacal Liquor.—Valves should be of the miter type, 
made of cast iron, or mechanically moved piston valves; slide 
valves may be used, but they are not as good. 

Anthracite Oil—Same as for ammoniacal liquor. 

Benzine, Benzole and Bilge Water.—Miter valves of gun- 
metal. If the height of lift is small, gun-metal balls may be 
used. 

Beer and General Brewery Use.—Any type of valve will do, 
though clack valves are sluggish in their actions, allowing 
considerable slip. The valves should be made of gun-metal. 

Creosote.—Cast malleable clack or miter valves should be 
used. 

Gelatinous Fluids.—If not containing acids, gun-metal clack 
valves should be used. If acid is present, a large proportion 
of lead should be used in the gun-metal alloy. 

Glutinous Fluids—If of thick consistency, mechanically 
moved piston valves, cast iron clack valves, or ball valves will 
answer nicely. If the fluid is thin, cast malleable miter 
valves may be used. 

Hot Water—Gun metal valves of the miter type are best. 

Warm Water.—tIndia rubber disk valves, specially prepared, 
or vulcanized fiber manufactured for the purpose. 

Milk of Lime.—Gun-metal clack or ball valves. 

Naphtha.—Cast iron or cast malleable iron miter valves; the 
latter are the best. 

Vegetable Oil—Gun-metal miter or clack valves. 

Paper Pulp—Cast iron ball valves are best and cheapest. 
India rubber has been recommended, but it is expensive and 
wears out quickly. 

Treacle and Sugar Solution—Clack yalves or mechanically 
moved piston valves of gun-metal. 

Tan Liquor.—Gun-metal bell or clack valves. The alloy must 
possess a great proportion of lead to be immune from the 
tannic acid contained in the liquor. 

Tar—Pumps for this substance are best fitted with me- 
chanically operated piston valves, or miter valves made of 
cast malleable iron. : 

It is important to know that where the valve is of metal, 
both the surfaces in contact on the valve and seat must be 
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made of the same material, whether it is a pure metal or an 
alloy, otherwise an electrolytic action will take place which 
will eat away the metal. Miter valves and others with per- 
pendicular lift should have all the ribs and guides placed at 
an incline from the perpendicular, so that water in passing 
through will give the valve a gradual circular motion, tending 
to keep the beat perfect and prevent the formation of grooves, 
An inclination of 14 inch in 6 inches is enough for small 
valves, increasing to 214 inches per foot for the largest sizes. 


THE DIARY OF A MACHINIST IN 1760. 
Alonzo G. Collins ia Power, April, 1907. 
After describing a holiday jaunt of a party of engineers 


through the old coal and iron districts of England in search © 


of samples of the engineering works of Newcomen or Watt, 
the writer tells of the finding of an old atmospheric engine 
in a rough, thicket-grown field on property belonging to the 
Earl of Stamford and Warrington. A sketch of the engine is 
shown below. 

The cylinder is of cast-iron, twenty-seven inches in diam- 
eter, and about six feet stroke. Steam entered at the bottom 
of the cylinder, and after the induction valve had been closed 
the steam in the cylinder was condensed by a jet of water 
injected into it, thus forming a vacuum under the piston, when 
the atmospheric pressure on the top of the piston forced it 
down; on the induction valve being again opened, the con- 
densed steam and injection water were blown out by the 
entering steam. 
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Old Atmospheric Engine from 1'760. 


It must be understood that the pump end of the lever, due 
to the weight of the pump-rod, is heavier than the steam end. 
This is made purposely so, as owing to the flexible connec- 
tion, the steam pressure cannot raise the steam end of the 
beam, the only purpose of the steam being to assist, by its 
condensation, in forming a vacuum under the piston. All of 
the work is done by the pressure of the atmosphere on the 
upper face of the piston, and as one or two pounds of steam 
pressure was ample for this purpose, and was as much as 
was usually carried, the excessive lead given the steam valve 
by the valve gear shown was not detrimental. On the up- 
stroke of the piston it was absolutely necessary to permit the 
vacuum to be formed before the piston reached its upper limit 
of travel. This was in order to overcome the momentum of 
the heavy pump-rods in their descent and bring them to rest 
before the beam should strike the stops. 

Mr. Reynolds tried to imagine how those early engineers 
contrived to do their work with tools and facilities that must 
have been crude in the extreme. He determined to prolong 
his vacation and make a tour of investigation. At Coalbrook- 


dale in Shropshire, it was said a number of Newcomen pump- — 


ing engines had been built at the iron works owned by the 
Brothers Darby. He had very little difficulty in locating the 


June, 1907. 


successors of the old Darby works, and was highly pleased to 
find that his ancestor, Richard Reynolds, had been a manager 
of the old works at about 1760. This at once gave him a 
standing with the proprietors, who gave him the privilege of 
searching through a mass of old records and drawings. He 
was rewarded by finding a journal of one of the old-time work- 
men, who had spent his spare time setting down his experi- 
ences. The introductory pages of the diary were missing. 
The first whole entry was an account of the making of a 
steam cylinder, as follows: 


“Began this day to scour the bore of a great cylinder of a 
fire engine for drawing the water from the coal pit at Elphin- 
stone, of a bore twenty-eight inches across, and in length nine 
feet, the same being cast of brass after much discouragement, 
and the spoiling of three before, which made us of much 
doubt if we could ever succeed in a task of such great magni- 
tude; but being, by reason of the extremity to which the 
proprietors of the pit were at, having to employ more than 
fifty horses to discharge the water thereof, much urged to 
persevere, we give great gratitude to Almighty God, who 
hath brought us through such fiery tribulations to an efficient 
termination of our arduous labors. 

“Having hewed two balks of deal to a suitable shape for 
the cylinder to lie therein solidly on the earth in the yard, a 
plumber was procured to cast a lump of lead of about three 
hundred weight, which being cast in the cylinder, with a 
dike of plank and putty either side, did make it of a curve 
to suit the circumference, by which the scouring was much 
expedited. 

“T then fashioned two iron bars to go around the lead, 
whereby ropes might be tied, by which the lead might be 
pulled to and fro by six sturdy and nimble men harnessed to 
each rope, and by smearing the cylinder with emery and train 
oil through which the lead was pulled, the circumference of 
the cylinder on which the lead lay was presently made of a 
superior smoothness; after which the cylinder being turned 
a little, and that part made smooth, and so on, until with 
exquisite pains and much labor the whole circumference was 
scoured to such a degree of roundness, as to make the longest 
way across less than the thickness of my little finger greater 
than the shortest way; which was a matter of much pleasure 
to me, as being the best that we so far had any knowledge of; 
but I was busy casting about in my mind for means as to 
how it might be in future made better, and I reckoned, for 
one thing, that I would so fashion the iron bars to which 
the ropes were tied, that they might be laid in the cylinder, 
and the lead cast on them, and so fasten them firmly.” 


The greater part of the writing for the next few pages was 
so faded as to be undecipherable, but it seemed to refer to the 
construction and fitting of the minor parts of the engine. 
Further on was the following account of the erection of the 
engine at the mine: 


“The carriage of the engine to the coal pit was a most diffi- 
cult matter; the wagon on which was the cylinder, being of 
insufficient strength, was often broken, and in the low places 
of the road we had often to put twelve sturdy horses to it, 
but by perseverance and our great ambition it was at last at 
the end of our journey with no serious mishap. 

“We had at first been at some discouragement about the 
pumps, as we had a very imperfect notion of them; but, suc- 
ceeding in having the assistance of several admirable and 
ingenious workmen of Birmingham, we came to the method 
of making the pump, valves, clacks and buckets in a very 
superior manner; and they being now arrived, I put some of 
the workmen to set them in their place in the pit, fashioning 
strong timbers at the mouth of the pit, and otherwheres, as I 
judged might be wanted for the proper supporting of it, with 
the mouth of the pump so high from the ground that the 
water might find its way to get clear of the pit. 

“The great pillar I made eighteen feet long in a direction 
crosswise of the great lever, and nine feet the other way, 
at the bottom, inclining the sides, so that it should be four 
feet square at the top and twenty-six feet tall from the 
ground; it was built in the firmest manner and solid, course 
by course, with thin lime mortar, of lime that had not been 
too long slaked; at the top I set stout iron bars, the stones 
set around them, with screws on the end, by which to fix the 
gudgeon blocks solidly. On the other side of the pillar from 
the pump I set off to each side, lengthwise of the great lever, 
two stout stone walls on which to build the cylinder beams. 

“Tt had formerly been the custom to place the cylinder over 
above the boiler; but this had been so troublesome by account 
of the great straining and jumping of the cylinder, by the 
great force of the steam, causing the divers joints to leak, 
and spoiling the stone walls of the furnace, although built 
ever so solidly, that I made shift to place the boiler a little 
distance away and to convey the steam to the cylinder by a 
copper pipe, which by reason of its elasticity would jump with 
the cylinder and thus, I reckoned, would not so soon spoil 
the joints. © 

“T then set the plumbers and coppersmiths to fashion the 
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boiler, with great sheets of copper for the bottom, where the 
fire was, and similar sheets of lead for the top, which, being 
preserved from the fire, would not so readily be spoiled. 

“The sheets of copper were set with the border of: one 
sheet over the border of another, with hacks or cogs so cut in 
them as to lock one with the other, and soldered with spelter, 
like coppers for brewing, until there was one monstrous sheet, 
which the workmen reckoned large enough for our needs. 
They then with huge hammers and a mighty din so con- 
trived their blows as t© bend the copper to a half circle, like 
unto half of a globe, with the border turned out to shape a 
flanch, to which the lead, being similarly shaped, was made 
firmly solid, with putty between to stop the steam and bars 
of iron above and below, by screw-bolts. It was a task of 
greater magnitude than any we had yet undertaken, but with 
rare skill the ingenious workmen found means for overcom- 
ing our difficulties in a most admirable manner. 

“Before the boiler could be set in its place it was needful 
that the cylinder should be got to its place, as otherwise there 
would be no room for it to pass. This task I desired to take 
in hand myself, as the other workmen were timorous about 
how it was to be got up, and a stout heart as well as a nim- 
ble body were needed if we were to have no mishaps. So a 
skilled woodsman fashioned as I directed some round logs of 
wood, truly round and straight, and others fashioned a sort 
of frame or cradle of massive timbers in which the cylinder 
might lie at ease, and the round logs on the ground beneath 
all, so that it was as if the cylinder was on a wagon, but low 
down, so that there was but small risk of its overturning; 
and so, with many sturdy men pulling at ropes in front and 
others with stout pries pushing from behind, it was at last 
got between the stone walls on which it was to rest. 

“T now must set it on its bottom, upright, which I accom- 
plished by lifting the top end with pries as far as the pur- 
chase might go, and, with strong timbers under it, hold it so 
until a new purchase Gould be had for the pries, and so on, 
until it was almost upright, when I fixed ropes to the top 
whereby some stout men could hold back and thus deter it 
from overbalancing from its momentum when it came up- 
right, which it came near doing, as the men were caught un- 
awares and were fair dragged some distance; but a shout 
from me put them on their mettle, and it got no further. 

“Tt was now to be lifted about six feet, to get it to where 
the flanches on each side could sit on the cylinder beams, and 
this seemed the most perilous task of all, as it stood so tall 
and slender, as though a strong wind would suffice to over- 
turn it. I contrived to do it, however, by means of two pries 
on opposite sides of the cylinder, under the bottom flanch, 
and four ropes from the top, with some sturdy men to pull 
four ways to keep it upright, whereby lifting on the pries 
steadily and sedately, as far as the purchase would go, and 
by building up with planks laid evenly under the flanch, be- 
tween the inner ends of the pries, the cylinder was held up 
until a new purchase was made for the pries, and so on; and 
I was much pleased to have it go so smoothly. 

“It was fairly the easiest part of it, and it was done so 
much speedier than I deemed possible, that I was constrained 
to let the men lie by for the rest of the day, as a token of 
good will for their nirableness. 

“The joint between the cylinder and the bottom I made 
firm with lead, beaten thin where the space was slim, so to 
match the unevenness of the flanches, and after the bolts 
were screwed firm, by beating the flanches with hammers and 
warming with a small fire, to soften the lead, I at last got it 
so that it was staunch with the cylinder filled with water; the 
other joints in the pipes, and so forth, I made firm with 
putty.” 

After describing the making of the walking beam and its 
gudgeon, he says: 

“I now perceived where I had been at fault through my 
ignorance, in that I had supplied no place for the cistern for 
the cooling water, which must be on a tall place to cause the 
water to enter the water case speedily; but I contrived some 
timbers above the great lever, on the top of the great pillar, 
which did answer very well, but I had a very imperfect 
knowledge as to how I should get the water to it, and cast 
about to find some brook to back up by a dam, but found 
nothing to my liking, until one of the workmen contrived 
a little pump with clacks and bucket, which should derive its 
water from the top of the great pump. 

“T fashioned a small curve on the side of the great lever, 
half-way between the end and the middle, whereby with chain 
and pump-rod to give motion to it, and a lead pipe to convey 
the water to the cistern, also a lead pipe from the bottom of 
the cistern to the water case, and a branch pipe to discharge 
water on top of the piston to stop air from going in the cylin- 
der, with a cock in each to regulate the water.” 


* * 


According to a statement made by the Mining Reporter the 
cost of assembling all the raw material for making iron at 
Birmingham, Ala., is 77 cents per ton, which is the lowest 
figure ever reached either in this country or abroad. 
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OF CUTTING METALS.—6.* 


FRED W. TAYLOR. 


ON THE ART 


PRESSURE OF THE CHIP ON THE TOOL. 


In 1883 in the works of Wm. Sellers & Co., of Philadelphia, 
a series of experiments was made by Messrs. Wilfred Lewis 
and John Bancroft with a dynamometer, in which the pressure 
of the chip upon the lip surface of the tool was measured. 
These experiments showed that for steels varying greatly in 
hardness, and consequently in their cutting speeds, the vari- 
ation in the pressure of the chip upon the tool in no way 
corresponded either to the hardness of the steel or to the 
speed at which it could be cut. A further study of the results 
of these experiments indicated also that there was no clearly 
defined and traceable relation between the tensile strength or 
the crushing strength of steel and the cutting speed. ‘These 
results agreed accurately with the observations which we had 
made in our many experiments on cutting speeds, namely, 
that lathes, boring mills, etc., are able to pull about as heavy 
cuts with hard as with the soft steels, although there is a 
very great difference between the cutting speeds of hard and 
soft steels. Having established this important fact to our 
satisfaction, and having through these experiments obtained 
sufficient data for properly designing machine tools as to the 
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In tearing a chip from a bar of steel, the grains or mole- 
cules of the metal of the chip are caused to flow past one 
another under very severe compression for a considerable 
distance, so that the thickness of the layer of metal being 
removed is double in the chip what it was originally in the 
forging. In the case of a chip torn from soft metal, the move- 
ment or flow of the grains of the chip past one another is 
much greater than in the case of a hard chip. In other words, 
a soft steel chip is thickened up in cutting much more than 
a hard steel chip. 

Thus, in cutting a chip, the total energy expended and the 
pressure of the chip on the tool are in many cases greater 
with a soft steel than with a hard steel. In cutting soft steel, 
owing to the fact that it thickens more than the hard steel, 
the chip bears upon the lip surface of the tool over a much 
larger area than in cutting hard steel, and although undoubt- 
edly the intensity of the pressure on any one small spot on the 
lip surface of the tool is greater in cutting hard steel than 
in cutting soft steel, yet the larger area which is under press- 
ure with the soft steel chip more than makes up in many cases 
for the difference in the intensity. Therefore, frequently a 
heavier total pressure is produced with the soft steel than 
with the hard. : 

The pressure of the chip on the tool is doubtless greater, 
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Fig. 45. Diagram showing Pressure on Tool with 1-2, 3-4 and 11-4 inch Tools Cutting Cast Iron. 


power required to cut metals, no further experiments were 
made by us in this line until the year 1902, when the subject 
was again more carefully investigated through dynamometer 
experiments in the shop of Wm. Sellers & Co. 

The results of our experiments show that no law can be 
established or formulated for cutting steel which expresses 
either (a) the relation between cutting speed and the pressure 
on the tool; or (b) the relation between cutting speed and 
the tensile and crushing strength of the metal to be cut. 


Relation between Tool Pressure and Cutting Speed, Etc. 

Although the tensile strength of soft steels is much lower 
than that of hard steels, yet in many cases it requires more 
foot-pounds of energy to break, by pulling apart in a testing 
machine, a test bar of low tensile strength, than one of high 
tensile strength. The reason for this is that the percentage 
of stretch or extension in the soft steel bar is in most cases 
much greater than that in the hard steel. When we consider 
the fact that throughout the time that a test bar is stretching, 
all of the grains inside of the bar are continually flowing, 
moving, or sliding past one another under what may be called 
very heavy internal friction, it becomes clear that in spite 
of the fact that the pull or power required to cause flow in the 
grains or crystals of the soft steel is less than the pull 
required to move the grains of a hard steel bar, yet the greater 
distance through which the grains of the soft steel continue 
to flow more than makes up for the difference of tensile 
strength in the final sum total of energy expended. 


* Abstract of paper presented before the American Society of Mechani- 
cal Engineers, December, 1906. 


the finer the quality of the metal which is being cut, i.e., in 
metals which combine both a high tensile strength and a 
comparatively large percentage of stretch; such, for instance, 
as the fine qualities of low phosphorous steels which have 
been most carefully worked in forging, or the thoroughly 
oil-tempered and annealed gun forgings, or high grades of tool 


Tensile -| percent. seri Cuttin 
Kind of Metal. ie Dean Pee age of es Toul Speed in 
P | 000 Ibe.)| Sttetch- | in tons | feet per 
(2000 Ibs.) (2000 Ibs.) minute. 
Steel forging....... 0.50 52 14 168 41 
SLeESIMTOLIMT ewok elec. 0.55 51 8 128 85 
Steel car wheel cast- 
TTY OHM, Stns at Bree one Gia e 0.82 - 48 83 92 22 


steel, in all of which exceedingly high combinations of tensile 
strength and stretch are attained. And again, it should be 
noted that although the pressures on.the tool are high in these 
fine qualities. of steel, yet. the cutting speeds are by no means 
proportionally slow. The slowest speeds are to be found in 
cutting chilled iron or more or less hardened steels, which 
generally have an exceedingly low percentage of stretch and 
also comparatively low pressures on the tool. 

An illustration of this will be seen in the table above, fur- 
nishing a comparison of three pieces of metal. In the first line 
will be found a forging consisting of a good quality of hard 
steel, and in the second and third lines a steel roll and a car 
wheel casting. 

The percentage of carbon of this forging and roll are about 
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the same, and the tensile strengths of all three are also about 
the same. On the other hand, the stretch of the roll is only a 
little more than one-half that of the forging, showing an infe- 
rior quality of metal. The casting has a still lower stretch, 
and is of still lower quality, because it has not received 
work under the hammer. And this falling off in the quality 
of the metal indicated by low stretch is also accompanied by 
a falling off in the pressure of the chip upon ‘the tool, the 
casting having only 92 tons, the roll having only 128 tons, 
while the forging has 168 tons pressure. Thus we see that 
an inferior quality of metal is accompanied by a lower press- 
ure upon the tool. If the metal in the casting had been forged, 
its tensile strength would probably have not greatly increased, 
but it would without doubt have had a very materially higher 
percentage of stretch, and the pressure on the tool would 
have increased accordingly. 

The car wheel casting, which gives a pressure on the tool 
of only 92 tons per square inch sectional area of the shaving, 
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percentage of stretch in hard steels, i.e., a smaller capacity 
for flow. 


Pressure of the Chip on the Tool in Cutting Cast Iron. 


A. The total pressure of chip on tool in cutting cast iron 
of the different qualities experimented upon by us varies be- 
tween the low limit of 35 tons (2,000 pounds) per square inch 
sectional area of chip for soft cast iron, when a coarse feed is 
used, and 99 tons per square inch sectional area of chip for 
hard cast iron, when a fine feed is used. 


B. In cutting the same piece of cast iron, the pressure of 
chip on the tool per square inch sectional area of chip grows 
considerably greater as the chip becomes thinner, and slightly 
greater as the cut becomes more shallow in depth. The fol- 
lowing are the high and low limits of pressure per square 
inch of sectional area of the chip when light and heavy cuts 
are taken on the same piece of cast iron. 


Depth of cut, %inch, x feed, _ Totalpressure per sq. in. sectional 


0.0328 inch. area of chip, 128,000 Ibs. 
Depth of cut, 2; inch, x feed, _ Total pressure per sq. in. sectional 
-0.1292 inch 5 area of chip, 75,000 Ibs. 


PRESSURES OF THE CHIP ON THE TOOL IN CUTTING CAST IRON WITH STANDARD TOOLS, CLEARANCE ANGLE 6 DEGREES, BACK 


SLOPE 8 DEGREES, SIDE SLOPE 14 DEGREES. 


SOFT CAST IRON 


Trnsize SrreNnetH, 12400 CuEemtoaL, Comrosit1on 


Combined Carbon 
Graphite 
Manganese 

Silicon, 1.7 per cent 
Phosphorus 
Sulphur 


PRESSURE IN POUNDS PRESSURE IN POUNDS 


DEPTH OF 
CUT IN 
INCHES 


> > 
FEED IN 
INCHES 


FEED IN 
INCHES 


ON TOOL | PER SQ. IN. ON TOOL 


EXPERIMENT 
EXPERIMENT 
NUMBER 

£XPERIMENT 


88000 
82000 
72000 


157000 
117000 
107000 
109000 
89000 
81000 


has a slower cutting speed than any of the other samples of 
steel which were cut, and yet it has the lowest total pressure 
on the tool of any steel. This is an excellent illustration of 
the fact that the hardness in steel which causes a low cutting 
speed is not accompanied by the highest pressures on the tool. 
On the other hand, this steel casting has only 3 per cent of 
stretch and it is undoubtedly this low percentage of stretch 
which accounts for the slow cutting speed. 

To summarize: (a) In cutting hard metals, the intensity 
of the pressure per square inch of the lip surface of the tool 
which comes in contact with the shaving is much greater than 
in cutting soft metals; (b) the center of pressure is much 
closer to the cutting edge; and (c) the section of metal 
directly below the center of pressure is smaller for carrying 
the heat away. 

All of these conditions which tend greatly toward lowering 
the cutting speed are brought about not so much through the 
greater crushing strength of hard steels as through the smaller 


PRESSURE IN POUNDS IN CUTTING SOFT 
CAST IRON FIGURED BY FORMULA 


14 3 
45,000 D's Fé 
COMPARE THESE PRESSURES WITH THE 
EXPERIMENTAL PRESSURES IN THE FIRST 
COLUMNS OF THIS TABLE 


HARD CAST IRON 


Tensile Strength ... 
Silicon. . . 


1.2 per cent, 
FORMULA ) . 


69,000 D* FE 


PRESSURE IN POUNDS PRESSURE IN POUNDS FEED IN PRESSUREIN POUNDS: 


ON TOOL| ‘PER SQ. IN ON TOOL | PERSQ. IN. DECIMALS | ON TOOL} PER SQ. IN. 


EXPERIMENT 


NUMBER 


146206 
122899 
111092 
103383 
93419 
86930 
78604 


0.01562 


0.01562 
0.03125 
0.04687 
0.06250 
0.09375 90974 
0.12500 84648 
0.18750 | 76503 


142379 
119683 
108184 
100677 


75000 


126000 
126000 
113000 
92000 
86000 
82000 
74000 


0.01562 609 
0.03125 1024 
0.04687 1364 
0.06250 1722 
0.09375 2334 
0.12500 2893 
0.18750 3933 


138511 
116474 
‘105266 
97942 
88502 
82294 
74474 


114000 
166000 
148000 
145000 
128000 
126000 


114000 
120000 
107000 
91000 
87000 
75000 


0.01562 889 
0.03125 | 1495 
0.04687 | 2026 
0.06250 | 2514 
0.09375 | 3453 
0.12500 | 4227 


134817 
113368 
102439 
95330 
86143 
80158 
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212000 
177000 
167000 
145000 
122000 


142000 
111000 
110000 
99000 
83000 


0.01562 |, 1297 
0.03125 2183 
0.04687 2958 © 99707 
0.06250 3670 92788 


0.09375 4974 83845 

0.12500 6172 78025 

. 0.01562 1894 127722- 
0.03125 3189 107437 


0.04687 | 4437 97052 
0.06250 | 5358 90313 


. 131222 
110344 


he ch So hh 


, 123000 
107000 
96000 
92000 


ob th go 


O. The same fact mathematically expressed is that in cut- 
ting the same piece of cast iron, the pressure of chip on the 
tool per square inch sectional area of chip grows greater as 
the thickness of the chip grows less in proportion to (thick- 
ness of the feed)z or F. 

The pressure of chip per square inch of section also grows 
greater as the depth of the cut grows less in proportion to 
(depth cut )is or Dis. 

D. The effect upon the pressure of the chip on the tool of a 
change in the thickness of the feed and the depth of the cut is 
the same for hard and soft cast iron, and is represented by the 
same general formula, with a change merely of the constant. 


E. In taking cuts having the same depth and the same feed, 
the pressure of the chip on the tool becomes slightly greater, 
the larger the cutting tool that is used. This increase in the 
pressure follows from the fact that the larger the curve of the 
cutting edge of the tool, the thinner the shaving becomes. 


Objects of Experiments on Pressure. 


The principal object in making the experiments described 
in detail below was to determine, broadly speaking, the maxi- 
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mum pressures upon the tool per square inch of sectional area 
of the chip, both in cutting soft and hard cast iron, when our 
standard shop tools of different sizes were used, this informa- 
tion being needed in designing machine tools;for this purpose 
the highest pressure of 99 tons (2,000 pounds) as indicated in 
Table I., should be sufficient. 

Our secondary object, and one of almost equal importance, 
was that of obtaining the pressure on tool per square inch of 
sectional area of the chip being cut, corresponding to various 
changes in the depth of cut and in the thickness of the feed. 
This information is needed in determining by means of our 
slide rules the exact sized cut which each machine tool is 
capable of taking under its possible combinations of pulling 
power, speed and changes in the thickness of feed. 

In Table I. will be seen a summary of the actual pressures 
obtained under various conditions in these experiments, and 
in adjoining columns the pressures are reduced to pounds per 
square inch of sectional area of chip. The same data for 1%, 
% and 114-inch tools are reported in the diagram, Fig. 45. 

On the left-hand side of this diagram is recorded the regu- 
larly increasing pressures per square inch of sectional area of 
the chip upon the tool; while on the bottom line are recorded 
the regular increases in the thickness of the feed. 

In a series of heavy lines on the diagram are drawn curves 
corresponding to the following formula, which expresses the 


TABLE II. 


“TOOL 


CUTTING SPEED ABOUT 30’ PER MINUTE 


” TOOL 


| CUTTING SPEED ABOUT 60 PER MINUTE 


PRESSURE IN POUNDS i PRESSURE IN POUNDS 


FEED IN 
INCHES 


EXPERIMENT 


NUMBER 


ON TOOL | PER SQ. IN. 


ON TOOL | PER 8Q. IN. 


EXPERIMENT 


EXPERIMENT 
NUMBER 


NUMBER 


0.0314 262000 


520 0.0625 
521 0 0885 
0.0125 6620 


232000 


250000 
282000 
243000 


341000 


, 529 | 0.0300 | 3680 | 290000 | 423 | 0.0298 | 3665 | 291000 | 559 | 0.0285 279000 0.03125 289842 
527 | 0.0448 | 5460 | 238000 | 422 | 0.0427 | -4930 | 273000 | 560 | 0.0405 | 4640 | 271000 0.04687 282054 
262000 : 266000 pet 0.0606 ern e2oh00 - 0.06250 | 276754 


371000 
317000 
297000 


524 | 0.0306 


general relation existing between the depth of cut and the 
feed, and the pressure on the tool for all of the grades of 
cast iron experimented upon: 


P=C Di¥ Fi 
in which 

P =the pressure on the tool; 

D= depth of cut in inches; 

F' = feed in inches; 

C=a constant depending upon the softness or hardness 
of the cast iron, and which varies between the 
limits of 45,000 for soft and 69,000 for hard cast 
iron, as experimented on by us. 


Pressure of the Chip on the Tool in Cutting Steel. 


The following are the general conclusions arrived at on this 
subject: 


A. The total pressure of the chip on the tool in cutting 
steel of the different qualities experimented upon by us varies 
between the low limit of 92 tons (2,000 pounds) per square 
inch of sectional area of the chip, and the high limit of 168 
tons per square inch sectional area of the chip. 


B. In cutting the same piece of steel, the pressure of the 
chip on the tool per square inch of sectional area of the chip 
grows very slightly greater as the chip becomes thinner, and 
is practically the same whether the cut is deep or shallow; 
see Table II., from which are taken the following typical cases 


RAILWAY MACHINERY. 


CUTTING SPEED ABOUT 40’ PER MINUTE 


428 0.0287 2405 298000 0.0256 2135 265000 0 03125.| 2547 289842 
A27 0.0423 3320 278000 : 246000 0 04687 | 3718 282054 
426 0.0620 4680 268000 255000 0.06250 | 4865 276754 

262000 248000 0.09375 | 7101 269314 


June, 1907. 


illustrating the relative pressures of a thin feed on the one 
hand and a coarse feed on the other. 


Depth of cut, 3 inch, x feed, _. Total pressure per sq. in. sectional 


0.0156 inch area of chip, 295,000 lbs. 
Depth of cut, 8; inch, x feed, _ Total pressure per sq. in. sectional 
0.125 inch = area of chip, 257,000 Ibs. 


C. The same fact mathematically expressed is that in cut- 
ting the same piece of steel, the pressure of the chip on the 
tool per square inch of sectional area of the chip grows greater 
as the thickness of the chip grows less in proneaaas to (thick- 
ness of the feed): or Fx. 


The pressure of the chip is in direct proportion to the depth 
of the cut. 


D. Within the limits of cutting speed in common use, the 
pressure of the chip upon the tool is the same whether fast 
or slow cutting speeds are used. 


EH. The pressure of the chip upon the tool depends but littie 
upon the hardness or softness of the steel being cut, but 
increases as the quality of the steel grows finer. In other 
words, high grades of steel, whether soft or hard, give greater 
pressures on the tool than are given by inferior qualities of 
steel. 


F. The pressure of the chip on the tool per square inch of 
sectional area of the chip depends both upon the tensile 
strength of the steel and its percentage of stretch, and 
increases both as the tensile strength and stretch increase; 
although a higher tensile strength has more effect than a 
large percentage of stretch in increasing the pressure. 


PRESSURES OF THE CHIP ON THE TOOL IN CUTTING STEEL WITH STANDARD TOOLS, CLEARANCE ANGLE 6 DEGREES, BACK 
SLOPE 8 DEGREES, SIDE SLOPE 14 DEGREES. 


PRESSURE IN POUNDS, FIGURED BY FOR- 
* 0LA—230,000 DFH# : 
COMPARE THESE PRESSURES WITH THE 
EXPERIMENTAL PRESSURES IN- THE 
OTHER FOUR COLUMNS OF THIS TABLE 


4 TOOL { ; TOOL 


CUTTING SPEED ABOUT 30! PER MINUTE- 


“PRESSURE IN POUNDS PRESSURE IN POUNDS FEED IN PRESSURE IN POUNDS 


FEED IN * 
INCHES 


FRAC". | pyormats | ON TOOL | PER BQ. IN. 


ON TOOL | PER 8Q. IN, 
TIONS ~} 


NUMBER 


| ON TOOL | PER SQ. IN, 


303550 


“0.01562 
0.03125 289842 _ 
0.04687 282054 
0.06250. | 276754 
0.09375 260314 | 
0.12500 


264256 


| 0.01562 | 389. | 


295000 

1496 | 266000 0.03125 | 1698 
1986 | 241000 0.04687 | 2479 
2760 | 237000 . 0.06250 | 3243 | 
4600 270000 0.09375 | 4734 
6000 | 257000 0.12500 | 6194 


303550 


296000 ~ 


301000 ‘0.01562 || 1334 | 


285000 303550 


305000 0.01562 


263000 


805000 303550 


289842 


0.01562 
0.03125 
0.04687 


3001, 
5732 
8367 
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Power Required to Feed the Tool. 


By far the most important conclusion arrived at by us in 
the field of “Pressure of the Chip on the Tool” is that the 
gearing designed in lathes, boring mills, etc., for feeding the 
tool should be sufficiently strong to deliver at the nose of the 
tool a feeding pressure equal to the entire driving pressure of 
the chip upon the lip surface of the tool. This fact was devel- 
oped by us in an experiment made in the year 1883 in 
the works of the Midvale Steel Company, and had such an 
important bearing upon the cost of turning out the product in 
the machine shop of those works that the results of this one 
simple investigation more than paid for all the experiments 
in the entire field of cutting metals undertaken in the Midvale 
Steel works. 

All of the lathes, boring mills, ote purchased by this com- 
pany from that time forward were fitted with feed gearing 
designed with power equal to the driving power of the ma- 
chine, and in this way the many stoppages and delays so com- 
mon in the average machine shop, due to broken feed. gearing, 
were avoided. What is of even much greater importance, a 
lack of strength in the feed gearing, never was accepted as an 
excuse on the part of any machinist for not taking the maxi- 
mum cut on his machine. But in this respect this company 
stood alone for at least fifteen years, 
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BENDING STRESSES IN WIRE ROPE. 


JAMES F, HOWE.# 


The study of different engi- 
neering problems brings out the 
proposition of two kinds of 
stresses, one seen and the other 
unseen, Those stresses which 
are caused by direct thrust or 
pull are easily seen and provid- 
ed for, but the unknown forces, 
or the ones which fail to make 
an impression on our senses, 
are more difficult to grasp. En- 
gineers have provided for such 
forces on some kinds of work 
by using a larger factor of 
safety. This method at best, 
however, only approximates, and should never be used except 
as a last resort, after all possible means for the determination 
of the stresses have been exhausted. 

Wire rope, on account of its numerous applications to vari- 
ous engineering problems, such as derricks, traveling cranes, 
elevators, ore- and coal-handling machinery; etc., is becoming 
a vital adjunct to the solution of the problem of the economi- 
cal handling of many different materials. The draftsman or 
‘designer of any apparatus requiring the use of wire rope has 
to decide upon the size of sheaves and drums which he will 
employ, and in a great many cases has only a vague idea of 
what size these should be made. To be sure, the catalogues 
of wire rope manufacturers give in a general way the smallest 
diameter of sheave or drum that should be used for any given 
size of rope, but it was never intended that sizes of sheave 
given aS a minimum should be the only size to employ. 
Nevertheless, judged by this standard, a good many pieces of 
apparatus, of excellent design in other respects, show an almost 
total disregard for such recommendations, and the sheaves 
and drums used are of extremely small diameter. This is 
caused by a desire to make a compact apparatus, and to bring 
the first cost as low as possible, both of which are desirable 
features from a business standpoint. The purchaser of such 
an apparatus, however, is also interested in the cost of main- 
tenance as well as in the first cost. He finds after a short 
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TABLE I. TOTAL AREA IN SQUARE INCHES OF WIRES OF 
DIFFERENT ROPES. 
Diameter of 6x7 6x19 6 x 387 8x 19_ 
Rope. Construction. |} Construction. |Construction. | Construction 
MEE WEE. ei e's 2.6892 RO LOM AB RIDL fe sccre ee 
2k; |e 2.2224 me GS Mea |e baie occ he 
es 0 ani perme 1.8000 COC Ou Wake eee ae sre 
2h 9 ll] Sis eae 1.4216 PASAT ML aaa, 
JL. A I a ee 1.0888 LP OSS irate verses. 5s 
& ba 0.93890 ORI SO 4a ee et ae 
14 0.8384 0.7997 0.7929 0.6714 
12 0.7007 0.6728 0.6676 0.5643 
14 0.5791 0.5556 0.5517 0.4664 
14 0.4691 0.4500 1.4469 0.3877 
1 0.38706 0.8554 0.35381 0.2985 
$ 0 2840 0.2722 0.2708 0.2285 
Me 0.21384 0.1999 0.1982 0.1678 
& 0.1448 0.1889 0.13879 0.1166 
as 0.1173 0.1125 OT 0.0945 
+ 0.0926 0.0889 0.0883 0.0746 
a5 0.0710 0.0681 0.0676 0.0571 
$ 0.05384 0.0500 0.0495 0.0419 
Fr 0.0362 0.03847 0.0845 0.0291 
t 0.0281 0.0222 0.0221 0.0186 


period that his ropes have all gone to pieces, and procures 
another rope only to get the same result. In the design of his 
machine too small sheaves were used, and he finds it neces- 
sary to replace, at considerable expense, the small sheaves by 


larger ones, or to continue to have a high cost of maintenance. 
__..-... ine eee 

* Address: 38 Lovell St., Worcester, Mass. 

; JAMps F. Hows was born in Manchester, N. H., in 1878. He took 
a four years’ course at the Worcester Polytechnic Institute and gradu- 
ated with the degree of S. B.; the degree of M. BE. was afterwards con- 
ferred upon him. He has been employed by the American Steel & Wire 
Co. in the capacities of draftsman and designer, assistant superin- 
tendent of wire rope manufacturing, superintendent of wire rope manu- 
puting, and at the present time is a wire rope engineer with the 
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An example of this will perhaps make this point clear. A 
1144-inch crucible steel rope 6x19 runs over a 3-foot sheave 
and drum on a machine designed to lift 10 tons. According to 
the tables furnished by rope manufacturers, this rope has a 
strength of 50 tons, which would give a factor of safety of 5. 
We will assume that the factor 5 is as small as it is advisable 
to use for this particular service. What we actually have, 
however, is this: 

Stress on rope due to load to be lifted........... = 10.00 tons 
Stress on rope due to bending over 3-foot sheave. = 7.25 tons 


TP OUAL SURE SSemrs coh; hos a ot shove orc: teeta Go aReOn = 2p LOD S. 


This gives a factor of safety of less than 3, which is alto- 
gether too small, showing how necessary it is to take into 
account the bending stress due to winding around a pulley 
or drum. It would be necessary to use in this case either a 


TABLE II. STRENGTH OF 
6x19 AND 6x37 ROPES. 
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Approxi- | Approxi- Approxi- 
Approxi- Weight Bechise Breaking eee 
Diameter So. per Foot Stress eae Stress 
in Inches. | ference in Bu tens of 2000 pene 
Pounds. of 2000 of 2000 
Inches. Pounds. Pounds. Pounds. 
Iron. ore Plow Steel. 
Steel. 
23 82 11.95 114 228 805 
24 7% 9.85 95 190 254 
24 Tt 8.00 78 156 208 
2 64 6.30 62 124 165 
12 54 4 85 48 96 128 
13 9) 4.15 42 84 111 
14 48 3.55 36 | 2 96 
12 44 3.00 335 62 82 
1+ 4 2.45 25 50 67 
14 34 2.00 21 42 56 
al 3 1.58 17 34 44 
4 23 1.20 13 26 34 
£ 24 0.89 Oi 19.4 25 
$ 2 0.62 6.8 13.6 18 
aa 13 0.50 5.5 11.0 14.5 
4 14 0.39 4.4 8.8 11.4 
te 14 0.30 3 4 6.8 8.85 
2 14 0.22 2.5 5.0 6.55 
ve 1 0.15 ae 3.4 4.50 
4 £ 0.10 12 2.4 3.00 


larger rope and larger sheaves and drums, or a stronger rope 
and sheaves and drums enough larger to reduce the bending 
stress to a smaller amount. A 114-inch plow steel rope, 6x 19, 
has a strength of 67 tons, and with a factor of safety of 5 
gives a working stress of 13.4 tons. The problem could then 
be solved as follows: 


Stress on rope due to load to be lifted........... = 10.00 tons 


Stress on rope due to bending over 6-foot .6-inch 
SHEA VStar ttes We corer: LeU che Coraid ies clock one == oon LONS 


bccn SHON Teta s ahaa e on ee thats whe ral ates == 3-00 tons. 


Note that the sheave had to be increased to more than 
double its original size to reduce the stress sufficiently. The 
bending stresses given in the two cases outlined above are the 
actual stresses that any rope of the construction noted would 
have. The comparison above shows how vital it is that the 
bending stresses be carefully considered. 

For the purpose of determining what the stress is, the 
writer has plotted curves for various kinds of commercial 
ropes of standard makers and various constructions. These 
curves, given in the Data Sheet, show graphically the effect 
of the different sizes of sheaves on different ropes, so that it 
is possible for anyone to look at the curves and tell at a 
glance exactly what bending stress is put on the rope. For 
example, take the curves for 6x19 ropes. There are two sets 
of curves for this kind of rope, one plotted to show the rela- 
tion between the diameter of rope and the bending stress, 
and the other between the diameter of rope and the size of 
the sheave. With any two factors known, the third can easily 
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be obtained. Suppose that we desire to use a 1-inch diameter, 
6x19 rope, of a strength of 34 tons to hoist a load of 4 tons. 
What is the minimum size sheave that can be used with a 
factor of safety of 5? 


34 tons divided by 5...=6.8 tons total permissible stress 
Dinectmloadgeerrs ete == UE LOS 


Difference ...... == 2.8 tons permissible bending stress. 


Using the diagram for 6x19 rope, we find that the line rep- 
resenting 2.8 tons stress intersects the line for 1-inch rope on 
the curve marked 4 feet. Consequently we will require a 
sheave 4 feet in diameter. 

We can reverse the question. A 6x19 rope, 1 inch in 
diameter, is to be run over a 3-foot sheave; what load will it 
lift, assuming a factor of safety of 5 and a strength of rope 
given as 34 tons? Referring to the curves for 6x19 rope, we 
find by following the line for 1-inch rope until it intersects 
the line for a 38-foot sheave that the bending stress lies be- 
tween the curves for 3 tons and 4 tons. By proportioning, we 
find that it is about 3.7 tons. 


34 tons divided by 5...—=6.8 tons total permissible stress 
Deducting 3.7 tons bending stress 


Difference ...... = 3.1 tons allowable working load. 


Calculations to Obtain Curves. 
The method of calculating these curves is as follows: 
Let S=stress per square inch, 
H=/Young’s modulus of elasticity of steel = 29,000,000, 
#, =modulus of elasticity of the rope as a whole, 
d= diameter of wire of rope in inches, 
d, — diameter of rope in inches, 
D=diameter of sheave or drum in inches. 
E, is a function of £, that is, it is dependent upon its value. 
E, is less than E on account of the structure of a rope, and 


TABLE III. STRENGTH OF 8x19 ROPES. 
Machinery. ’ ¥. 
Appaost alias ot Ml eprtorian's | Apr enag 
Diameter in mate Weight. Stress Stress 
Inches. Circum~- per Footin | in Tons of in Tons of 
ference in Pounds. 2090 Pounds. 2000 Pounds. 
putes: Crucible Steel.| Plow Steel. 
14 43 38.48 65 86 
12 4i 2.51 56 74. 
ae 4 2.18 45 60 
14 34 1.82 38 50 
1 3 1.32 27 35 
$ 23 1.05 21 27 
a 24 0.89 16.5 21 
3 2 0.538 11.6 15 
is 13 0.438 9.4 12.3 
+ 14 0.381 6.6 8.55 
ie 14 0.27 6.1 7.95 
& 14 0.18 3.3 4.25 
Ts 1 0.12 2.2 2.92 
4 £ 0.066 1.6 1.95 


varies with the flexibility of same. A low modulus is indica- 
tive of a flexible rope and vice versa. In considering this 
problem, the writer takes into account the modulus of elas- 
ticity H, of the rope as a whole. This conception is different 
from the ordinary conception of the modulus of elasticity, but 
is perfectly feasible, as the modulus of elasticity is, strictly 
speaking, the ratio between the force applied to any material 
per square inch and the amount of elongation expressed as a 
fraction of the original length. 

The stress produced in a round bar of the diameter d,, when 
bent around a sheave of diameter D, is given by the well- 
known formula: 

dy 
S=E—. 
D 

If for d, we substitute d, the diameter of the wire in rope, 

and for # the modulus of elasticity of the rope H,, we have: 


(1) 
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Sf, —. 

D 

From this formula we can get the required stress per square 

inch, if we know H#, and d. The following values of d and 
H, have been calculated by the writer from various data: 


(2) 


For 6x Trope, diameter of single wire = 0.1059 d, 


ce 6x19 be 6c “e 6c =0.0629 d, 
Se Okie) are ue 6s «¢ = 0.0450 d- 
Wo oh Seite) 6G as as “* . =='0.0499'd, 


Allowance has been made in these values for the angle of 


TABLE IV. STRENGTH OF 6x7 ROPES. 
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! Approxi- ADS Appr 
Pee Od ae vr iet.t presteue Breen e Breaking 
Diameter Pe Sah per Foot Stress a oes Rag 
in Inches. | ference in = OF 2000. of 2000 “of 2000 
‘Inches. Pounds. Powhas: Pounds. Pounds. 
Iron. Orne Plow Steel. 

14 3.55 34 68 91 
12 44 8.00 29 58 78 
14 4 2.45 24 48 64 
14 84 2.00 20 40 53 
1 3 1.58 16 382 42 
$ 28 1.20 12 24 32 
% 24 0.89 9.3 18.6 24 
it 24 0.75 we 15.8 21 
= 2 0.62 6.6 13.2 1% 
qh 12 0.50 5.3 10.6 14 
+ 14 0.39 4.2 8.4 11 

is 13 0.30 3.3 6.6 8.55 

2 14 0 22 2.4 4.8 6.35 

pe al 0 15 net 8.4 4.35 

32 3 0.125 1.4 2.8 3.65 


twist of the strands and wires, which decreases the size of 
the wire somewhat in any given rope. 

The values of Z, which the writer has obtained by theoreti- 
cal calculation are: 


For 6x 7 rope, EH, = 13,700,000 
“ 6x19 ‘* #H, = 12,000,000 
6x37 Hy = 1s, 300000 
SSsxi9 “°° F- = 1 0000kE 
These values of H, have been checked from several sources 
and represent average commercial ropes in use to-day. Taking 
an actual case to show how to get the stress, we may assume 
that we have a case of %4-inch diameter, 6 x 7 rope, on a 10-foot 
sheave. What is the stress? Using formula (2) we have: 
13,700,000 K 1% xX 0.1059 


Si 
12 x 10 


= 18,100 pounds per square inch approx. 
Area of a 1%-inch, 6x7 rope=0.8334 square inch (see 
Table I.). 
Hence, stress in rope = 0.8334 X 18,100 
= 15,080 pounds = 7.54 tons bending stress. 
Values for the other sizes of sheaves and drums were 
obtained in a similar manner for sufficient points to plot the 
curves given. It will be noted that these curves are of the 
form of a parabola, and the stresses of any two sizes of rope 
are to one another as the cube of the diameter, that is, 
on a given size sheave a rope 1 inch in diameter has eight 
times the stress of a 14-inch rope .over the same diameter 
pulley. 
Tables II., III. and IV. give the strength of the various 


kinds of ropes which are adopted as standards in the United 


States. 
* * * 


~ 


Disappearing paper is now quite extensively (?) used in 
letter writing. It is prepared by being steeped in sulphuric 
acid, after which it is dried and glazed, the acid being neu- 
tralized by ammonia vapor. After a certain number of days 
or weeks the paper falls to pieces.—Mining Reporter. 


‘the quadrant, the teeth of which are to be cut. 
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LETTERS UPON PRACTICAL SUBJECTS. 


GEAR SHAPING ATTACHMENT FOR THE 
SLOTTER. 

The accompanying line cut and halftone show an attach- 
ment for the slotter for cutting the teeth in quadrants. Re- 
ferring first to the line cut, Fig. 2, A is a forging made as 
shown in the detailed view, having a tongue to fit into the 
slotter table. At C is shown another forging, bored to fit the 
projecting pin of A. Into this forging C the arms £ are in- 
serted, having a ball seat on each side, and nuts made to cor- 


Fig.1. Gear Shaping Attachment for the Slotter. , 


respond. While this refinement of the construction may not 
be a necessity, it still is an improvement. For various sizes 
of quadrants it is necessary to have arms of different lengths, 
The quadrants are first machined on the sides and faces, 
and after that two holes are drilled and studs G@ made, having 
a nice fit in these holes, the studs being as long as required 
to take one or more gear sectors at a time. The first two 
teeth should be laid off on the quadrant if there is no tem- 
plet having the teeth already cut. It is advisable, however, 
to make a templet out of a piece of steel about 14 inch thick. 
When making the templet, the sheet steel may be bolted to 
The teeth are 
then laid out to the proper shape and slotted at the same 
time as the teeth are cut in the quadrant. When this templet 
is once made, it will last for years, and it will save the neces- 
sity of laying out any teeth at all on the quadrant to be cut. 
However, if we assume that no templet is at hand, we lay 
out the first two teeth, and after adjusting the piece by oscil- 
lating the quadrant back and forth and noting that the tool 
point is in correct position, the quadrant is clamped down to 
the table with two clamps. The first tooth is then cut. 
While the first tooth is cut the carriage of the machine is 
brought up tightly against a stop set on the bed. This stop 
is shown on the left-hand way of the machine in the halftone. 
As soon as the first tooth is cut, the tool is left in the space 
having been cut. The clamps holding the device to the table 
of the machine are loosened sufficiently to allow the quadrant 
to be moved on the pivot, and the carriage is then moved 
away from the stop a distance equal to the pitch of the teeth 


to be cut. As the tool is left in place in the quadrant, the 
movement of the carriage evidently turns the device around 
its pivot, thus, in fact, indexing the quadrant for the next 
tooth to be cut. When the carriage has been moved what is 
supposed to be the correct amount, corresponding to the pitch, 
the clamps are again tightened, the tool is raised above the 
quadrant, and the carriage brought back against the stop. 
The tool now ought to be exactly over the second space laid 
out on the quadrant, and ready to cut the second tooth. By 
having the next tooth laid out, it is easy to see whether the 
carriage has been moved the correct distance. If it has, a 
small plug may be turned about 114 inch long and with a 
diameter equal to the amount that it was necessary to move 
the carriage away from the stop in order to index for the 
next tooth. When this plug is made, it is stamped with the 
radius and the pitch of the quadrant, and can be used for all 
other quadrants of the same kind in the future. All the other 
teeth in the quadrant are cut by proceeding for each tooth in 
the same manner as outlined for the first two teeth. If it is 
found that the radius of the quadrant on which the teeth are 
to be cut is too large, so that the pivot block A cannot be 
bolted to the table of the machine, an extension pivot block 
can be made to extend sufficiently over the edge of the table, 
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Fig. 2. Details of Gear Shaping Attachment, 


so that the part being machined can be placed on the table, 
which of course is necessary in order to obtain satisfactory 
support for the work. This method is much quicker than mill- 
ing. By actual test I find that it saves 40 per cent of the time 
required in milling. MS He Wi 


HOLDER FOR SPRING SCREW THREADING DIES. 


From time to time some one comes forth and tells us in 
the mechanical papers a great many things about screw- 
threading dies. It is not my intention to expound that theory 
here, but I wish to describe a die holder by the use of which 
spring screw dies can be used to much better advantage than 
they sometimes are. Suppose that a screw is to be made on 
the screw machine, and that it is required that the thread 
must be exact in lead, so that it can be screwed into a tapped 
hole and fit properly all the way in, and that the thread shall 
be concentric with the body of the screw, so that when it is 
being screwed into place, the piece it is to hold will be located 
in its proper location. Some adjustable dies will cut this 
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thread fairly well, but solid dies do not, as a rule. The worst 
die to use is the spring screw die, whose slender jaws spring 
away from the cut and produce an incorrect pitch. I have 
seen screws cut in this manner that would not enter a tapped 
hole but three or four threads, but a thin gage would fit nicely 
all the way up. This weak point of the slender jaws can be 
made an advantageous feature if a proper holder is made, 
into which the die is placed, and necessary screws used to 
adjust and hold the prongs. Such a holder is shown in the 
cut. This method of holding the die gives to the spring screw 
die all the qualities of a solid die without losing any of the 
adjustable qualities of the spring die. 

It will be seen from the cut that the die is held rigidly with- 
in a solid holder A, the shank of which fits the regular die 


Holder for Spring Screw Threading Dies. 


holder or chuck. The screws B hold the die in place. The 
screws OC adjust the die in regard to the size independently 
of one another. 
for it is often necessary to adjust one jaw more than another. 
The screws D give a backing to the jaws and prevent them 
from springing away from the cut. A hardened bushing £, 
held in front of the die, guides the work when entering the die 
so that the thread will be concentric with the blank. The 
holes F permit the oil to enter the die and the chips to pass 
away from the cut. 

When adjusting the die, use a master screw. Screw it into 
the die through the bushing and adjust the jaws until they 
barely touch the thread of the master screw. The die is then 
ready for use. The first screw made should be gaged, and 
readjustment should be made according to requirements. A 
little practice will enable the operator to adjust the die with- 
oul any trouble. This holder will also be found to be con- 
venient for holding the die when rehobbing it. Often one jaw 
needs more hobbing than another,and by means of the screws 
C this can be accomplished. The bushing H will be found to 
be an excellent guide for the hob. ; 

The most satisfactory way @f annealing dies to prevent 
them from cracking when they are hardened after rehobbing, 
is to pack them in a regular case-hardening box with char- 
coal, and put them in a furnace with a regular charge, and if 
possible permit the box to remain in the furnace to cool. If 
this, however, is not convenient, remove the box with the 
charge and set it aside in a warm place until the dies are 
cool enough to be taken out. Do not allow the air to strike 
- the dies while they are hot. If these directions are properly 
followed, this method will tend to keep the dies from cracking, 
and they can be used over and over as long as the threads 
last. The die holder shown has been in use over twenty years, 
which is long enough to prove that it gives satisfaction. 

W. B. M. 


—————— 


“R. S.” ONCE MORE REFUTED. 

In the April issue of Macuinery “R. S.” gives a suggestion 
for finding the radius of an arc when its length and the length 
of the chord are given. I would like to say thereto that his 
method is incapable of solution. Let C be the length of the 
given chord, x the height of the given arc, and R the required 
radius; “R. 8.” then says that he now has two unknown quan- 
tities, R and wv, and by finding two equations involving these 
two quantities, the problem may be solved. The equations he 
gives are: 


C\? : 
aie (;) + (R — a)? (1) 
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C 2 
QR—-x) x= (;) (2) 


The first is derived from the geometric proposition that the 
square of the hypotenuse of a right angle triangle equals the 
sum of the squares of the other two sides, and the second 
is derived from the proposition that if two chords intersect 
within a circle, the products of their respective segments are 
equal. Although these equations are geometrically correct, 
they cannot be solved algebraically, as they are not indepen- 
dent equations, i.e., they do not show different relations be- 
tween Rand z. This is more easily seen by reducing them to 
their simplest form: 


CNe | 
n= (= + (R— 2)? (1) 
2 
C2 
R? =—+ R?-—-2R2e+ 2? 
4 
C2 
IRxe— oe? = —; SRa— 44S 
4 Bee 
@r-»2=(—) (2) 
C\? Oo ) 
Qe — C2 = | —)) — — 
2 4 


Sa — 4 a? = Ce 

Both thus reduce themselves to 8 Ra—4a?= OC, indicating 
that they are mutually dependent and cannot be solved by any 
method for simultaneous equations. 

It is safe to state that there is no elementary proposition by 
which R can be found in terms of C and the length of the arc 
alone; in fact, “R. S.” tries by his method to find it in terms 
of C alone, which is quite a ridiculous assumption to begin 
with. F. WALSLEBEN. 

Brooklyn, N. Y. 

[It would seem that “R. S.” is quite unfortunate in his 
alleged discoveries. The readers of MacHINERY have a way of 
“sitting on him” that would discourage a less indefatigable 
investigator.—EDITOoR. ] 


. STEAM REVERSING VALVE FOR HOISTING 
ENGINE. 


The accompanying Figs., 1 to 4, show the design of valves 
used on a small hoisting engine with 8 x 8-inch cylinders. The 
design is very simple, but I do not know who the originator 
was. The engine is built by the Victorian Foundry Com- 
pany, Ottawa, for the Department of Public Works, to designs 
furnished by the department. 
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Fig. 1. Fig. 2. 7 


Fig. 1 shows section through exhaust passage B and steam 
ports; Fig. 2 shows valve seats and port openings; Fig. 3 
shows section through distributing valve and ports A and OC, 
also the exhaust passage; and Fig. 4 shows section through 
main valve and cylinder. 

With the distributing valve in the position shown in Fig. 3, 
steam is admitted from the steam chest to port A, and through 
the passage shown into the main valve, Fig. 4; then through 
port D into cylinder. Exhaust is through port EH into C,, and 
then through passage to O and through the distributing valve 
down exhaust passage B. With the distributing valve moved 
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forward, the steam is admitted to C, C, and EF and the cylinder 
_ exhaust takes place through D, A,, A and B. 


SS 
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Fig. 3. 


Fig. 4. 


The simple action commends itself for small engines, as 
only one eccentric and connections are necessary for each 
cylinder. J. S. Imvac. 

Ottawa, Can. 


MILLING MACHINE BORING TOOL HOLDER. 

The adjustable milling machine boring tool shown in the 
halftone, Fig. 1, and the line cut, Fig. 2, has proven very 
useful on jig and die work and can be used to advantage on 
any work of boring where accuracy is an important factor, A 


Fig. 1. Milling Machine Boring Tool Holder. 


tool of the dimensions shown will bore holes from % to 1 
inch in diameter, and by making split bushings and using a 
smal! drill to start with, very much smaller holes can be 
bored. 


The tool-holder is made of tool steel throughout. 


7) 2 Locknuts Loy 
4-32 tal gi” sla 
4 > 0) 1 oie! 
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Fig. 2. Details of Boring Tool Holder. 


The 5/32-inch square socket key shown adjusts the feed screw 
as well as locks the carriage to the main part of the holder, 
and binds the tool in place. The feed screw is provided with 
two lock nuts and can be adjusted when worn. The dial, by 
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means of which the amount that the feed screw is fed in is 
determined, is graduated into 50 divisions, each one repre- 
senting 0.0005. The operator is therefore able to determine 
very small increases in the diameter of the hole to be bored. 
The screw itself is threaded left hand which permits right- 
hand movements of the dial. J. N. HAGAN. 


MAKING COLLARS WITH THE STEAM HAMMER. 


Some years ago I was called upon to make a large number 
of collars of different sizes, and it was necessary that these 
collars should be made cheaply. The firm that I was with 
had been buying drop forgings for these collars, but I figured 
that it would be cheaper to make them in a different manner. 
Previous to my time in this particular shop they had used a 
great deal of round machine steel in various sizes from 2 to 
4 inches in diameter, and they used to throw the ends of the 
bars out in the yard until there had accumulated a good-sized 
pile. This scrap I used for making collars. : 

I first made a set of dies of different sizes from 1% to 4%4 
inches inside diameter, making the holes taper as shown in 
the cut. I then made a lot of short punches to correspond to 
these dies, but 14 inch smaller in diameter than the holes in 
the latter. None of the punches were longer than 2 inches, 
and some of them were not longer than 114 inch. These 
were also made taper, as shown in the cut. I then started to 
make the collars. After ascertaining the amount of material 
needed for a certain size of collar, I cut off three, four or five 
blanks from a piece of shafting at one heat. I then threw 
them back in the fire and took them one at a time to the 
steam hammer, hammering them down until they were about 
the right thickness, preferably a little thicker than the size 
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Punch and Die for Making Collars. 


called for. I then rounded them up and flattened them again, 
placed the die in the steam hammer with the heated blank on 
it and the punch on top, as shown in the cut, and with one or 
two moderately hard blows of the hammer I drove the punch 
through very easily, and the collar was forged. For varying 
the size of the holes in the collars to be made, I made some 
taper pins of crucible tool steel to drive into the holes after 
they had been punched, so that I could make collars of any 
size and thickness. The plan was so successful, that after 
having used up the scrap steel, I used regular bar stock in 
making these collars. I also used the punchings from the 
larger collars for making smaller ones, so there was very 
little waste; in fact, I figured there was less than 15 per cent 
waste in all. 

If the punch should happen to shear the die at any time, the 
blacksmith could work the die over in a few minutes by clos- 
ing it up and then driving the punch in until the hole is again 
of the right size. It is not necessary to have sharp edges on 
the die and punch, but it is necessary to have the bottom and 
top of the punch as parallel as possible, so as to prevent the 
hammer from driving the punch to one side. Care should be 
taken that the punch is central on the blank before the ham- 
mer is applied, so that shearing the die will be avoided. I 
have punched over 700 collars on one die without any trouble. 

Chicago, [1]. GrorGE T. CoLEs, 
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STRENGTH OF BOILER JOINTS. 


It was with interest that I read the article in your February 
issue, Engineering Edition, respecting the above, and I would 
like to show (what is probably not known to all your read- 
ers) that the stress in the second row of rivets always amounts 
to more than in the first row. This is the case when a 
triple joint is used, having a narrow outer butt strap and a 
wide one inside, and when the pitch in the second row is half 
the pitch of the first, and all rivets have the same diameter. 

I will now show how to calculate the stress of the shell 
plate at both rows of rivets, and for the sake of convenience, 
I take the joint shown in Fig. 1, same as in your February 


lnchiteserenre sees obet 
=—@ 2 yo ae 3s 
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Fig. 1. Joint suggested in Article in February Issue. 


issue, i. e.: shell, 54 inch; rivets, 11-16 inch = 1.06 inch, 
about: radius of shell, 29 inches; pitch, 734 inches; pressure, 
200 pounds per square inch. 


Row 1. Pull along one pitch = 7.75 X 29 X 200 = 45,000 Ibs. 
Length of plate = 734 — 11-16 = 6.68 inches. 
45,000 
Tearing of plate = = 10,780 lbs. per sq. in. 
6.68 X 0.625 
45,000 
Shearing of rivets = ————--—— = 5,650 Ibs. per sq. in. 
aT. 
9x — x 1:06? 
4 


Row II. Pull in second row of rivets is 45,000 lbs. less the 
amount taken away by rivet in (I); that is, the 
amount transmitted in row I through one rivet to 
the butt straps. 


T 
45,000 — 5,650 x — X 1.06? = 45,000 — 5,000 = 40,000 
4 


lbs. 


Machinery,N.Y, 
Fig. 2. Joint Redesigned to give less Stress in Row II than in Row I. 


Length of plate = 7% — 2 X 11-16 inch >= 5% = 

5.625 inches. 

40,000 
Tearing of plate = ———————— = 11,380 lbs. per 
5.625 X 0.625 
sq. in. or about 51% per cent more than in rew- I. 

To avoid this there are two methods possible; one of them 
is shown in Fig. 2. Use the same pitch at row [, kzt ‘ncrease 
the pitch at rows II. and III., all rivets remaintrg the same 
diameter. 


Row I. Pull along one pitch = 7.75 X 29 X 200 = 45,000 lbs. 
45,000 
Tearing of plate = —— = 10,780 lbs. per sq. in. 
6.68 X 0.625 
45,000 
Shearing of rivets = = 7,275 Ibs. per 
vw 
kX —< 15067 
sq. in. + 
38,000 
Factor of safety = ——sbi2e 
7,279 
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Tv 
Row II. Pull along one pitch = 45,000 — 7,275 X BD K 1064S 


38,575 lbs. 
Length of plate =7.75 — 1.5 X 1.06 = 7.75 — 16 = 
6.15 inches, 
38,575 , 
Tearing of plate = = 10, 060 Ibs per sq. in, 
6.15 X 0.625 


or 61% per cent less than in row I. 

A second method, shown in Fig. 3, consists in increasing the 
pitch and diameter of rivets in the first row, or using smaller 
rivets in the second and third rows. Of course, this is some- 
what awkward, on account of it being necessary to change the 
riveting tools (but on the European continent this is the usual 
practice) for the two sizes of rivets. If, however, we keep the 
11-16 inch rivets in the first row, and use 15-16 inch rivets in 
the second and third rows, we get: 


Row I. Pull along one pitch = 7.75 X 29 X 200 = 45,000 lbs, 
7 T } 
Area of rivets = (: Re x 0°) a3 (: x = x aot) = 
4 


0.883 + 5.550 = 6.483 sq. in. 
Length of plate = 73%, — 11-16 = 6.68 inches. 


45,000 
Tearing of plate —=———\ = 10,770 lbs per sq. in. 
6.68 X 0.625 
45,000 : 
Shearing of rivets = = 7,000 lbs. per sq. in. 
6.433 


Fig. 3. A Joint in which the Stresses are nearly Hquanzed. 


Row II. Pull = 45,000 — 0.883 X 7,000 = 38,820 lbs. 
Length of plate = 7.75 — 2 X 15-16 = 5.875 inches.- 


38,820 


Tearing of plate = = 10,580 lbs. per 


5.875 X 0.625 
sq. in. 


or 1% per cent less than in row I. 


If instead of using smaller diameter rivets in the second 
and third rows we keep 11-16 inch rivets, but increase the 
diameter of rivets in the first row to 13-16 inch, also the pitch 
to give the same percentage, similar results would be obtained. 
In a triple butt joint with straps of equal width, the stress in 
the second row would always be less than in the first row; 
on this account therefore, it is unnecessary to make any cal- 
culations of row II. . ; 

It appears to me that here in England it is customary to use 
higher working stresses than in the United States; while 
there, according to the article, plates are used with a tensile 
strength of 55,000 pounds per square inch, with a factor of 
safety of 5, we use here plates of not less than 60,000 pounds, 
allowing a factor of safety of 5 for double butt joints, and & 
factor of safety of 414 for triple butt joints. Here we never 
use iron rivets, but always steel rivets, with a shearing strength 
of 50,000 pounds per square inch, and a factor of safety of 5, 
which equals 10,000 pounds per square inch, under pressure. 
It is also our rule here to take the diameter of the steel rivets 
from 1.1V7 to 1.2V7, where T equals thickness of plate in 
inches; so that in the above case we should have used 1.2 
V 0.625 = 15-16 inches for the diameter of the rivets, and the 
riveting as shown in Fig. 2. . 

The thickness of the butt straps we take as about 0.625 Ty; 
the outer butt strap is in no case, however, thinner than % 
of the pitch in row II, as of course it would be very difficult 
to calk any thinner butt strap. A. WIND. 

Wolverhampton, England. 
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TIME-SAVING DEVICE FOR NUT FACING 
MACHINE. 

The accompanying cut shows an addition to a nut facing 
machine which almost doubles its output. It used to take 
almost as long to remove a nut from the arbor as it did to 
machine it, but by the use of the air cylinder shown, placed 
on a block on the bed of the machine, the operator with one 


hand reverses the belt and with the other turns on the air 


which causes the piston to ascend. The top part of the pis- 
ton is provided with a piece machined to fit the hexagon nut 


and having a projection turned to fit a hole bored in the 


piston rod. When the piston with this top piece reaches the 
nut, it grips it, and owing to the reversed motion of the 
spindle of the machine, the nut is quickly unscrewed, Another 
nut is quickly screwed on the spindle in a similar way. The 
air is used only to raise the piston, a spring being used to 
force it down. For different sizes of nuts a number of bush- 
ings are used, as shown in the lower part of the cut. These 
bushings are placed between the V-piece gripping the nut and 
the piston, in order to raise the V-block up to the required 
height without necessitating an excessive amount of piston 


Time-saving Device for Nut Facing Machine. 
I am aware that there are better nut facers on the 
market, but this being a home-made one which serves the 
purpose all right, the only difficulty to be overcome was the 
backing off of the nuts, which can be done by the method 


travel. 


described without stopping the machine. A little kink in 
connection with facing nuts which may be of benefit to some 
one is to face the lower side of the nut first and to have the 
tool ground in such a manner that the operator can slightly 
countersink the nut of the threaded hole. By doing this no 
trouble is ever experienced in getting the nut started on a 
bolt through the thread being burred. Another kink, when a 
lot of nuts come for facing which have a very hard scale, is 
to put them in a flue rattler, if it is a railway shop, or in 
any other rattler for that matter, and they will come out in as 
good condition as cold pressed nuts. M. H. W. 


RECHSSING TOOL. 

The cut herewith shows a design for a special recessing tool, 
which can be used on an ordinary drilling machine for recess- 
ing. The tool will produce accurate results if well made. 
The cut shows a section of the complete tool which comprises 
the outer shell A, the center piece B which fits the drilling 
machine collet and operates the tool, the cutting tool C, a 
spiral spring D, a driving pin ZH, and finally two lock nuts F. 
The tool can, of course, be varied in design to suit the par- 
ticular work it has to perform. The action is as follows: 
The piece B, which fits into the machine spindle, revolves the 
outer shell by means of the driving pin HZ. The cutting tool 
C passes through the center of the outer shell and of center 
piece B. The two side pieces on the cutting tool, shown in the 
section, slide in the two slots provided in the center piece. 
These slots are cut at a suitable angle, so that when the cen- 
ter piece is forced forward, the slots force the cutting tool 
outward until the lock nuts come in contact with the end of 
the shell. The nuts can be set to gage the diameter of the re- 
cess required. The end face @ of the shell takes a bearing on 
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the work to be operated upon. The spiral spring should be strong 
enough to force the center piece up, when the pressure is re- 
leased at the driving spindle, to withdraw the cutting tool 
from the recess. When assembling the tool, care must be ex- 


ercised to insure that the driving strain comes on the driving 
pin #, and that the slot at the end of the center piece does 
not bind on the side of the cutting tool, the function of this 
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Recessing Tool. 
part being only to transmit the feed to the cutting tool and 
not to drive it. The outer shell is the driving medium and 
the cutting tool should be a nice sliding fit in the shell. The 
slot in the shell which receives the driving pin must be a 
sliding fit and long enough to accommodate the full adjust- 
ment of the tool. CONTRIBUTOR. 


FLANGE DRILLING JIG. 

The drilling jig shown in the cut is not intended for ex- 
treme accuracy, but rather to take in a wide range of work. 
As the number of holes in the work to be drilled varies, it 
would cost considerable to make individual jigs to do the 
same work. The features of this jig are the individual plate, 
and the removable arm which carries the drill bushing, The 
plate is held in position by a nut on the under side of the 
work, and the position of the arm is fixed by a plug which 


Flange Drilling Jig. 


passes through the arm and into the plate. The bolt at the 
outer end is made of a suitable form to clamp on the under 
side of the work, and is tightened by the handle shown, which 
avoids the use of a wrench. By loosening this handle and 
withdrawing the locating plug, the arm can be turned to the 
next division, the plug inserted and the hole drilled. Differ- 
ent diameters may be drilled by using arms of suitable length, 
so the same dividing plate answers for a wide range of sizes, 
Although the principle of this jig is not new, yet the adapta- 
tion is entirely original so far as the writer knows. 
Wellsville, N. Y. M. A, PALMER. 
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SLAB TRUCK FOR FORGE SHOP. 

The cut herewith illustrates a slab truck that is made to 
handle both the hot and cold billets around a forge shop. It 
is made up entirely of iron, hence there is no danger of de- 
struction when handling billets at a white heat. The height 
has been designed to conform to that of the furnace door and 
the top of the bottom die on the steam hammers in use. 
A heavy hot slab may be pulled from the furnace and wheeled 
over to the anvil of the steam hammer with greatest ease. 
The construction is very simple. and inexpensive. The axle 
is made of 8 x 38-inch wrought iron, and the two wheels are 
24 inches in diameter, 314-inch tread, and made of cast iron. 
The slab rest A is made of 3 x %-inch wrought iron, supported 
by the 8 x %-inch braces B, with a piece of 1 inch wrought 
iron pipe C acting as a strut. The whole is bolted down 
through the axle by a %-inch bolt passing through the pipe, 
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long—a “moonlight run”— and the engineer managed to keep 
it going. Soon the runs lengthened, and then the trouble grew 
serious. One morning after an all-night run I went over to 
the plant and it seemed as though there was a barrel of tallow 
on the floor—tallow mixed with black lead, oil, and water 
(only the water didn’t mix), and the box was then too hot to 
handle. Something had to be done, and as I was practically 
responsible for the outfit, I felt a trifle worried. I don’t 
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Method of Oiling Bearings.. 


know as it does any good to look at a thing that “acts up,” 
but I did look at it for a few minutes and then asked the 
engineer to take off the cap and take out the bronze shoe and 
send it to the shop. 

I cut a groove 2014 inches long as near the edge of the shoe 
as was practicable and put in the pipe and sight feed oil 
cup, shown in the cut. We got it back in time for that 


_ evening’s run, and from that time till the engine was replaced 


by a larger one, some four or five years later, that bearing 


” 


olt 
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Slab Truck for the Forge Shop. 


and each end riveted over. 
wrought iron made in U-shape and is very rigid. The handle 
is of 11%4-inch round wrought iron, welded to a % x 3-inch 


The support D is of % x 2-inch 


yoke. The hand bar is 1 inch in diameter by 24 inches long 
for the accommodation of two men. The truck as a whole has 
been found very useful and substantial, and since its trial 
many others have been constructed. T. B. BuRNITE. 


OILING BEARINGS. 


Having noticed several articles lately in Macuinery about 
oiling bearings, I am prompted to give a bit of my experience 
in that line. Some 20 to 22 years ago we made an engine to 
run an electric light plant, with cylinder 24 x 48 inches, which 
was a pretty large one for our small shop to tackle. Soon 
after it was running, it developed an inordinate desire to 
heat the main bearing. This bearing was 12 inches in diam- 
eter by 21 inches long; the quarter boxes were babbitted, 
and the bottom shoe was of phosphor bronze 8 inches wide, 
giving 168 square inches to carry about 18,000 pounds, which 
would not seem excessive, only a little over 100 pounds to the 
square inch. The box was equipped with two sight feed oil 
cups, and had an opening on top 6x16 inches down to the 
shaft. The first regular run it made was only a few hours 


was never any warmer than the air in the room. As first 


made, this bronze shoe was beveled to carry oil under the 
shaft, and grooved diagonally according to the time-honored 
custom. We noticed one curious thing about it; if the oil 
cups on top were set to feeding, oil would run out over the 
top of the added oil cup at the left, just as much as was deliv- 
ered by the two on top; stopping the oil from the top resulted 
in the new oil cup instantly becoming operative again. The 
engine ran “over”; had it run “under,’ I would have cut the 
groove at the other edge, and carried ofl to it by drilling all 
way through the shoe. E. S. NEWTON. 


Milwaukee, Wis. 
* * * 


A soldering fluid which has proved very useful in certain 
railway shops is made, says the Street Railway Journal, by 
killing two quarts of hydrochloric acid with all the zine it 
will take up. Then to the acid a quart of water is added, or 
it may have to be added before the zinc will fully dissolve. 
A quart of glycerine which has previously been mixed with a 
quart of alcohol is then added to the solution. This fluid is 
used for all kinds of soldering and has been found especially 
desirable with greasy or dirty connections, as well as for sold- 
ering to iron. It is claimed that the glycerine prevents the 
rust caused by soldering fluids containing hydrochloric acid. 
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SHOP KINKS. 


A DEPARTMENT OF PRACTICAL IDEAS FOR THE SHOP. 


Contributions of kinks, devices and methods of doing work are solicited for 
this column. Write on one side of the paper only and 
send sketches when necessary. 


DRAFTING ROOM SCALES FOR COMPARING FULL-SIZE 
DIMENSIONS. 


It is a good idea to have the drafting room fitted with two 
full-sized scales, one extending the full length, and the other 
the full height, of the room. These scales need not be gradu- 
ated very fine—say about every quarter of a foot—but should 
be figured in such a manner that the figures are legible from 
any drawing board in the room. This scheme is being adopted 
quite generally in the technical schools, where the pupils are 
liable to have a poor conception of large dimensions, and it 
is sometimes a great help even to those who have had shop 
and field experience. EH. A. PRITCHARD. 

Champaign, IIl. 


TOOL-HOLDER FOR THE SHAPER, 
Feeling the need of a tool-holder that could be worked on 
a shaper right up to a shoulder without interference from 
the set screw, I designed the holder shown in the figure. No 
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explanation is necessary, though it might be stated that the 


tool has not only proven successful in its intended field, but 
efficient for a large variety of lathe work as well. 
Middletown, N. Y. DonaLp A. HAMPSON. 


SUPPORT FOR SHAFT WHEN BABBITTING. 
In babbitting boxes for crankshafts, drill with the breast 
- drill two holes about 90 degrees apart and about a quarter of 
an inch from the outside end of the boxes to be babbitted. 
These holes are to be tapped for small countersunk head- 
screws. The shaft can rest on the heads of these screws, and 
be lined up by adjusting the screws up or down with the 
fingers or a pair of pliers. After pouring the babbitt, the 
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screws may be taken out with a screwdriver, or, if brass 
screws were used, they might be left in. One convenience of 
this method is, that after lining up the shaft it may be taken 
out of the boxes and warmed up before pouring babbitt and 
be replaced with the assurance that it will still be in line. 
Los Angeles, Cal. STANLEY GOULD. 


EXPANDING CHUCK FOR GRINDING MACHINE. 
The cut herewith shows an expanding chuck for a Brown 
& Sharpe universal grinding machine, which I found useful in 
holding friction washers, etc., when grinding on the face, and 
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I think the idea worth bringing before other readers of Ma- 
CHINERY. The screw B fits the threaded hole in the face-plate 
of the machine, and, as it is screwed in, forces the pins A 
outward, thus gripping the work. The head of the screw B 
should be hardened and ground to correct taper. The pins A 
should be a good fit im the body, so as to insure accuracy. The 
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two screws C hold the body of the chuck in place, after being 
located in the center of the face-plate by screw B. The sizes 
of the chucks will vary according to the work to be ground, 
but a good many jobs can be done by just having sets of pins 
of different lengths. MACHINIST. 


tae 


pitt ober DEVICE FOR USE IN REAMING TAPER 


HOLES. 

The device shown in the cut is handy for 
use when reaming taper holes on a drill press. 
The shank A is gripped in the chuck of the 
machine, the spring B is fastened to the shank 
at the top and has a straight portion at the 
lower end which engages with the driving pin 
C. The end of the shank A is a running fit 
in the body D, and is held by a screw and a 
washer as shown. The reamer is held in place 
by a pin, and the hole through the reamer is 
an easy fit, allowing some play, so that the 
reamer will adjust itself to the hole being 
reamed. The object of this arrangement is 
that if the reamer sticks, rather than to break 
the reamer, the spring will be closed up 
enough to permit the extending end to pass by 
the pin 0, so as to leave the reamer station- 
ary until the machine is stopped. 

MACHINIST. 
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AN EXTENSION PLANER TOOL HOLDER. 

In the cut below is shown a tool of clapper box type de- 
signed for holding tools in the planer. B is the shank or 
holder. At A is shown a toothed clutch secured to the tool 
shank B and the tool-holder D, respectively. The holder is 


held to the shank by means of a nut ©. By loosening this 

nut and raising the tool-holder D. thus disengaging the clutch, 

the tool may be turned to almost any angle without throwing 

the head of the planer over. G. EB. WIIITE. 
Newark, N. J. : 


REMOVING PULLEYS FROM SHAFTS. 

When a pulley or collar sticks on a shaft and will not 
come off, sprinkle alcohol freely around the ends and tap. 
lightly with a hammer, which aids the alcohol to reach the: 
part cramped. This method will also work well when a. 
bearing binds from lack of oil. Wm. Davis. 

Philadelphia, Pa. 
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SHOP RECEIPTS AND FORMULAS. 


A DEPARTMENT FOR USEFUL MIXTURES. 


This page is intended to be used only for the publication of such shop re- 
ceipts as the contributors know from experience to be practicable. Receipts 
are solicited on the condition that the contributors personally know that they 
are reliable. The fact that a receipt is old and supposedly well-known does not 
bar it, provided it has not already appeared here. 


351. ANNEALING STEEL. 

Cover the steel with fire clay, and heat to a red heat. Then 
allow the steel to cool over night in a furnace or forge. This 
method will prove satisfactory when other means fail. 

Rockford, II. SAMUEL H. OWENS. 


352. COOLING COMPOUND FOR NECKS OF ROLLS 
AND SHAFTS. 


Dissolve 24% pounds of lead acetate in 14 pounds hot tallow 
and add 21%, pounds black antimony. Stir the ingredients 
constantly ‘until cold. W. R. BOWERS. 

Birmingham, Hngland. 


353. FIRE CLAY MIXTURE. 

A fire clay mixture that will stand a high temperature 
without cracking or checking is mixed as follows: 45 per 
cent crushed fire brick, 50 per cent fire clay, and 5 per cent 
clean, sharp sand. This is to be moistened and mixed to a 
heavy paste, tamped into the shape required and burned dry. 

Denver, Col. EH. W. Bowen. 


354. STEAM TIGHT JOINTS. 

Take white lead ground in oil, add to it as much black 
oxide of manganese as possible and a small portion of litharge. 
Knead with the hand, dusting the board with red lead. The 
mass is made into a small roll and screwed or pressed into 
position, the joint being first slightly oiled with linseed oil. 

R. EH. VERSE. 


355. STROP PASTE FOR RAZORS AND KEEN EDGE TOOLS. 
An excellent strop paste for edging razors or other keen- 

edge tools is a mixture of levigated oxide of tin, 1 ounce; 

powdered oxalic acid, 1%, ounce; powdered gum, 20 grains. 

Mix to a paste with water, spread evenly over, and work 

well into the strop with some ‘smooth surface. The rough 

side of the strop gives best results. E. W. Bowen. 
Denver, Col. 


356. METAL POLISH. 

Get two or three oyster or clam shells and burn them on 
clear coal fire for fifteen or twenty minutes; then powder 
them in a mortar. This makes a superior metal polish. It is 
the best thing I have ever used for polishing silver and gold 
articles, and if finely pulverized can be used on the most 
delicate article without injury. REx McKEE. 

Joliet, [11. 


357. WASH FOR WHITENING METAL WORK FOR 
LAYING OUT. 


Mix whiting and white lead with boiled linseed oil to a 
thick paste; add some Japan dryer, and thin with benzine or 
gasoline. This makes a fine preparation for whitening sheet 
iron and other work previous to laying out, as any lines drawn 
on the surface show up very distinctly. It also makes a very 
good stenciling or marking paint. A. D. KNAUEL. 

Moline, Ill. : 


358. TO PREVENT GLUE CRACKING. 

A useful fact to know in regard to glue when using it on fur- 
niture or other work that will be exposed to a very dry atmo- 
sphere, is that a small addition of chloride of lime will tend 
to prevent the glue drying out and cracking. The chloride of 
lime is strongly hygroscopic and constantly attracts enough 


moisture from the atmosphere to keep it moist. Use about 
one-fourth ounce of chloride to one quart of glue. 
M. E. Caner. 


859. LUBRICANT FOR TURNING COPPER. 
Having noticed that in the Shop Receipts in the March issue 
it is stated that milk is a good lubricant for use in turning 
copper, I would like to mention anothér which is perhaps 


‘and let cool. 


June, 1907. 


more easily procurable, or rather more apt to be on hand, in 

a machine shop. This is gasoline. In our shop we have used 

gasoline as a lubricant for cutting copper with very good 

results. GrorGE C. NASH. 
Rockford, [1]. 


360. TO WATERPROOF LEATHER. 

To waterproof leather and leave it soft and pliable, apply 
a mixture of 4 parts castor oil and 1 part raw india rubber, 
by weight. Heat the oil to 250 degrees F., then add the rub- 
ber, cut into small pieces. Gradually stir until the rubber 
is completely dissolved and then pour into a suitable vessel 
If used on dark leather add sufficient printer’s 
ink to give the dark color. E. W. Norron. 


361. LIQUID METAL POLISH. 

A good liquid metal polish for cold smooth surfaces, either 
iron or brass, may be made from the following ingredients: 
To 38 quarts of benzine add 2 ounces of oxalic acid and 1% 
pound of silicate acid powder. This polish may be made in 
large quantities and set aside for further use provided it is 
kept in tightly closed bottles, and shaken well before using. 
Apply the solution with a piece of cloth. When dry, polish 
with a soft, clean cloth. T. EK. O'DONNELL. 

Urbana, Ill. 


362. CHMENT FOR FASTENING METALS TO GLASS. 

Melt together in a water bath 15 parts of copal varnish, 5 
parts of drying oil, and 3 parts of turpentine, When the in- 
gredients are well mixed add 10 parts slacked lime. An elas- 
tic cement for fastening brass to glass may be made by mix- 
ing 5 ounces of resin, 1 ounce beeswax, and 1 ounce of red 
ochre or venetian red in powdered form. Melt the resin and 
beeswax together by gentle heat, and gradually stir in the 


venetian red. W. R. Bowers. 
Birmingham, England. 


363. POLISH FOR BRASS. 

An excellent liquid polish for articles of brass may be made 
as follows: Add together and mix thoroughly, 100 parts of 
powdered pumice stone, 2 parts oil of turpentine, 12 parts 
soft soap and 12 parts of fat oil or lard. When thoroughly 
mixed, add the mixture to a solution of 3 parts oxalic acid 
dissolved in 40 parts of hot water. Stir well until a uniform 
paste is formed. Apply to surface of any article of brass, by 
means of a cloth, rubbing it in well. Remove remnant and 
polish with a clean, dry cloth. T. E. O'DONNELL. 

Urbana, III. 


364. TO CASH-HARDEN FOR COLORS. 

Mix 10 parts charred bone, 6 parts wood charcoal, 4 parts 
charred leather and 1 part of powdered cyanide potassium. 
Clean the work thoroughly, and do not handle with greasy 
hands. Pack the work with the mixture in a common gas 
pipe plugged at one end, and seal at the other with asbestos 
cement. Heat in a furnace to a dark cherry red and keep 
at that heat for about 4 or 5 hours. Dump in a tank with 
compressed air bubbling up through the bottom. If the 
colors are too gaudy leave out the cyanide. J. F. Sarzows. 

Grand Rapids, Mich. 


365. PASTE METAL POLISH. 

A paste metal polish that is good for any smooth surface, 
whether hot or cold, can be obtained from the following in- 
gredients, which will make about 20 pounds of the polish: 
2 ounces of spermaceti, 4 ounces of cake tallow, 10 star can- 
dles, 214 pints of raw linseed oil, 2%4 pints of kerosene, and 5 
pounds of tripoli powder. Procure a crock that will hold 3 or 
4 gallons. Put in the tallow, spermaceti and candles, and melt 
over a slow fire.. Then add the linseed oil and kerosene, and 
stir well. While this mixture is still warm, remove from the 
fire, and add the tripoli powder very slowly while constantly 
stirring the mixture. When all the powder has been added, 


allow to cool. To use, apply with a soft cloth, and after dry- 


ing, remove the remnant and rub the surface with a piece of 


soft flannel. T. H. O'DONNELL. 
Urbana, Ill. 
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HOW AND WHY. 


A DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST. 


Give all details and name and address. The latter are for our own convenience 
and will not be published. 


MAKING GEARS TO BROKEN SAMPLES. 


J. H—Suppose I am given the task of making a gear of 
any kind, and am given a sample gear that is broken in 
several pieces, so that it would be impossible to caliper it or 
measure it in any other way. How can I get the exact dimen- 
sions by calculation to make a new gear? I want to know the 
outside diameter, pitch diameter, thickness of tooth, ete. 


A.—If the broken gear is of an even diametral pitch the 
problem is a simple one. In the Brown & Sharpe catalogue will 
be found a series of silhouetted profiles of gear teeth, of var- 
ious diametral pitches. These will be found in other books re- 
lating to gearing as well. A tooth of the broken gear may 
be matched up with these drawings until it is found what 
pitch the original gear was. Then add 2 to the number of 
teeth in the broken gear, and divide by the diametral pitch 
found. This will give the correct outside diameter. Divide 
the number of teeth by the diametral pitch, and the answer 
will be the pitch diameter of the gear. Divide 1.5708 by the 
diametral pitch, and the result will be the thickness of the 
tooth at the pitch line. Divide 2.1571 by the diametral pitch, 
and the result will be the total depth of the space, or the 
depth of cut required. All the dimensions thus obtained are 
in inches. For example, a broken 30 tooth gear is found by 
comparison with the catalogue cuts to be 4 diametral pitch. 
The outside diameter is then (30 + 2) + 4—=8 inches. The 
pitch diameter is 30 + 4—= 7% inches. The thickness of tooth 
at pitch line is 1.5708 ~ 4 = 0.3927 inch. The whole depth of 
tooth is 2.1571 + 4—= 0.5393 inch. 


QUESTIONS OF STRENGTH OF MATERIALS, ECCENTRIC 
LOADING. 


A. W.—1. Fig. 1 represents a wrought-iron bar with an 
offset of 314. inches. This is a draw-bar between a locomotive 
and tender. Please tell me how to calculate the fiber stress 


in this piece. Of course, it would not stand as great a 
strain as it would if it were a plain straight bar of the same 
section. It is subject to a pull of 21,600 pounds. 2. The 
sketch, Fig. 2, shows a load suspended at the end of a boom, 
which is in turn suspended from the tie-rod or guy rope 
shown. What will be the strain in the boom and the guy 
rope if weight W weighs 5,000 pounds, and what formulas 
would be used in solving this? 


A.—1. You are right in surmising that the fiber stress in 
the bar is greater when it is bent as shown than it would be 
if it were straight. This is because a bending strain is in- 
troduced in the offset portion. This bending strain may be 
expressed in inch-pounds by multiplying the load in pounds 
by the amount of offset in inches. Fig. 3 shows the principle. 
The stress in the offset portion of the bar is the same as if 
it were broken off, as shown, and the load were applied to a 
clamp or bracket, the point. of application being in line with 
the original center line of the load. It is easy to see in this 
case that a bending moment of Pz inch-pounds is set up, tend- 
ing to bend and break the bar where it is fastened to the 
clamp. Considering the bar, then» as a beam subject to a 
bending moment of Px inch-pounds, we have for fiber stress 


sS=—— 4 
I 
in which S is the unit fiber stress. 

I is the moment of inertia of the section. 

c is the distance from the netural axis of the section to the 
outermost fiber in the plane of bending. 

The moment of inertia for a rectangular section equals the 
width multiplied by the cube of the height, divided by 12; 
or, 4X (236) + 12=— 4.46. 

M=Px= 21,600 X 3%.=70,200 inch-pounds. 


256 
c¢=——_= 1.18, about. 
2 
Inserting these in the formulas first given, we have 
70,200 X 1.18 ; 
= — ——————- — 18,700 pounds per square inch. 


4.46 
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This is the unit tensile stress due to bending. Besides this 
we have that due to direct tension, which is found by divid- 
ing the load by the area of the section. This gives us 


21,600 


= 2,270 pounds per square inch. The maximum 


4X 23% 
fiber stress will then be equal to the sum of these two, or 
18,700 + 2,270 = 20,970 pounds per square inch. Another case 


—-—=0 
WOW 


N 


NN 
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of the same kind is shown in Fig. 4. In this, or any other 
case, a straight line may be drawn between the two points 
where pressure is applied. If, then, the neutral axis be 
drawn, the point where the distance between the neutral 
axis and the pressure line is greatest will be the point where 
the bending moment is greatest. The distance between the 
lines at this point, shown by # in Fig. 4, will be the lever 
arm of the bending moment, which will be expressed as Po 
the same as in Fig. 3. r 

2. This problem can be simply solved by the parallelo- 
gram of forces. Draw a diagram like that shown in Fig. 5 in 
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which Ff, is parallel te the pull of the weight (which, of 
course, is vertically downward), F, is parallel to the direction 
of the beam or compression member, and F is parallel to the 
guy rope. Make F, of a length representing to scale the 
weight of the load. Complete the parallelogram determined 
by the length and’ position of F,, and the directions of F, and 
F,. F,, measured to the same scale as F,, will then give the 
compressive stress in the boom, while F, will give the tensile 
stress in the guy rope. Calling the side of the parallelogram 


F,=W = Load 
Fy = Compressive 
Stress on Strut 


Fs =Tensile Stress 
in Tie Rod 
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FIG. 5 


opposite Ff, by the symbol F”,, and noting that F, and F”’, are 
equal and parallel, it will be seen that the triangle enclosed be- 
tween F’,, F, and F; is similar to that included between the 
center lines of the guy rope and the boom, and the wall to 
which they are fastened. From this we may derive the fol- 
lowing simple formulas in which 

S, =the compressive stress in the boom, 

S, =the tensile load on the guy rope or tie rod, 

Fy, W AW F,; W BW 


Sa = —— c= = 


F'; C F'; C 
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NEW MACHINERY AND TOOLS. 


A MONTHLY RECORD OF APPLIANCES FOR THE MACHINE SHOP. 


BROWN & SHARPE NO. 4B PLAIN MILLING MACHINE. 
The No. 4B heavy plain milling machine shown in the ac- 
companying half-tones and line cuts is one of the latest pro- 


Fig. 1. Brown & Sharpe No, 4B Plain Milling Machine. 


ducts of the Brown & Sharpe Mfg. Co., of Providence, R. I. 
It has the same feeding range, horizontally, vertically and 
across, as the older machine of the same number, but weighs 
much more, and has been built with a single pulley geared 
drive. The machine is, in fact, entirely new in all its parts, 
improvements having been made in every detail. 

The advantages of the-constant belt-speed drive for the 
milling machine, with the feed taken from the driving shaft, 
are too well understood to need elaboration. The line cut, 
Fig. 3, shows the mechanism used for changing the spindle 
speed on this machine. Driving pulley A is 18 inches in diam- 
eter for a 6-inch belt. It is very heavy and serves as a bal- 
ance wheel te give steadiness of motion to the cutting spindle. 
It drives constant speed shaft B and driving pinion 0. Gears 
FFFF rotate together on the shaft on which they are mounted. 
Hither of these four gears may be connected with pinion OC 
by an intermediate, not shown here, which is shifted longitu- 
dinally to match either of them and brought into mesh by the 
two knobs shown on the front side of the column in Fig. 1. 
A further change is obtained by a handle above them which 
rotates pinion J, shown in Fig. 3. This pinion meshes with 
circular rack teeth cut on the hub of double gear H. By 
this means, either the 31 or 47 tooth end of gear H may be 
engaged with the corresponding gears FF below it. Wight 
speeds are obtained by the mechanism shown. A further 
change is effected by what corresponds to the back gears of 
the ordinary milling machine. These are operated by a handle 
attached to an ordinary eccentric back-gear supporting shaft, 
which, however, is connected with a mechanism which auto- 
matically throws the main driving gear on the spindle out 
of mesh with the driving sleeve, a stopping of the machine 
and manipulation of lock bolt, etc.; at this place not being 
required. 


The rigid support of the spindle should be noticed. The — 


upper part of the frame is entirely enclosed, making a stiff 
structure, and this rigidity is enhanced by the extension of 
the knee slide at the front of the column to the 
top of the machine. This extended knee slide 
~also makes it possible to clamp any of the regu- 
lar attachments directly to the face of the col- 
umn in such a way that they become practi- 
cally a part of the machine. 

The spindle drive used is especially adapted 
to direct connection with a motor. Finished 


change may be made at any time without 
requiring any machine work to be done. Un- 
less otherwise specified, the chain sprocket 


tion clutch, so that the machine may be started 
and stopped without recourse to the electric con- 
trolling mechanism. This scheme may also be 
used for the belt drive, in cases where it is 
desired to connect the machine direct with the 
line shaft without the intervention of a 
countershaft. Where it is desired to use a 
variable speed motor, the spindle driving gear- 


changes only being obtained mechanically. The 


tained in that case. 

Other points of interest can be picked out 
from Figs. 3, 4 and 5, made from blue-prints 
kindly furnished by the makers. It will be 
noted that the table is very heavy and has 
great vertical depth, giving it unusual stiffness. 
The working surface has been greatly enlarged 
over the former machines of the same size. It 
has a quick return and slow speed longitudinal 
feed, operated by the same hand-wheel O in 
Fig. 5. The change is obtained by. operating 


knob N, which is attached to clutch P as shown. 


tian YscHinERy NY 


Fig. 2. Vertical Attachment for New Design of Milling Machine. 


pads are provided on the machine so that the — 


which replaces the driving pulley A in this — 
case is connected to driving shaft B by a fric- 


ing is much simpler than that shown, four — 


same total ratio of about 20 to 1 is still main- 


The hand-wheels for the three adjustments are all perma- — 


nently attached to the machine and can be operated together 
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without interference. They are all provided with throw-out 


clutches to diSengage them after the adjustment is made, and 


all have dials graduated to read to 0.001 inch. 

Sixteen changes of feed are obtained by the quick change 
gear mechanism supplied with the machine. The drive is by 
spur gears entirely, connected with the constant speed shaft 
of the driving pulley. An automatic tripping mechanism is 
supplied for all three feeds. When desired, the machine may 
be simplified by having only the longitudi- 
nal feed automatic. Suitable oil pans and 
channels are provided. When an oil pump 
is furnished, provision is made to carry the 
oil into the saddle and then to the tank, 
thus doing away with the long piping neces- 
sary to follow the movement of the table. 

The machine shown has a longitudinal 
feed of 42 inches, a cross feed of 12 inches, 
and a vertical feed of 20 inches. The table 
working surface is 57% inches by 19 inches 
with three %-inch T-slots. The net weight 
of the machine is approximately 8,200 
pounds. 

The vertical attachment for this machine 
is shown in the halftone, Fig. 2, and the 
line cut, Fig. 6. It is proportioned to carry 
any cut within the pulling capacity of the 
main driving belt. Attention is called to the 
arrangement of the driving gears, which 
allows an unusual amount of spindle bear- 
ing, almost as large as that employed for 
the main spindle of the machine, thus insur- 
ing rigidity under the most severe service. 
The drive is from the main spindle of the 
machine by a clutch arbor 7, through bevel 
gears to intermediate gear shaft U, then to 
spur gear V on the vertical spindle. This 
spindle has the same size taper hole and is 
threaded to the same diameter as the ma- 
chine spindle. This allows the use of the 
same size collet chucks, face mills, etc., on either the machine 
or attachment spindle. All bearings are bushed with bronze 
and all gears are of steel, hardened and proportioned to trans- 
mit the full power of the main driving belt. The frame of 
the attachment is clamped directly to the face of the knee 
slide, and has an outer support to insure additional rigidity. 
It may be adjusted to any angle in a vertical plane. It weighs 
about 500 pounds. 


DALLETT MOTOR-DRIVEN BOILER SHELL DRILL. 


This machine consists, as shown in Fig. 2, of two end 
housings, on whose front face, carried by brackets, are two 
5-inch bars supporting two independent motor driven drill 


iat 


, i 
2 
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Fig. 1. Spindle Driving Mechanism of Dallett Drill. 


heads, adjustable lengthwise on the bars. The brackets carry- 
ing the bars and the drill heads have a vertical adjustment of 
6 feet. They are raised and lowered by means of screws 
actuated by a motor on the top rail of the machine, The 
machine is used in the usual way for drilling the rivet holes 
in boiler shells, the work being mounted on rolling supports 
in front of the drill spindles, which are adjusted to the proper 
vertical height. By rolling the shell and shifting the spindles 
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longitudinally, any point in the bearing surface of the boiler 
may be reached. The machine is designed for the special pur- 
pose of taking advantage of the possibilities of high speed 
steel. a 

-Fig. 1 shows the design of the drill heads to the best ad- 
vantage. Hach is mounted on trunnions, and has a vertical ad- 


justment in itself of 6 inches, operated by a crank handle 
at the bottom. 


It is moved on the bars by a rack and pinion 


Fig. 2. Dallett Motor-driven Drill for Rivet Holes in Boiler Shells. 


on the under side of the lower bar. The variable speed motor 
is connected to the drill spindle by spur gears entirely, and 
gives a range of from 80 to 160 revolutions per minute. The 
spindle is bored for a No. 4 Morse taper. It has a traverse of ~ 
18 inches, and an angular adjustment on the trunnions of 15 
degrees, to permit drilling rivet holes radially to the center 
of the boiler when the heads are not raised exactly to the 
proper height. This angular adjustment is controlled by the 
hand-wheel shown immediately beneath the driving gears. An 
especially valuable feature of the machine is the central po- 
sition of the spindle, not only between the bearings of the 
drill head and the bars, but also between the bars themselves, 
so that the pressure of the drill against the work has no ten- 
dency to set up sidewise strains in the bearings of the drill 
heads or brackets. 

The feeding mechanism is of the ratchet type, adjustable to 
give from 0.005 to 1/16 inch per revolution. This range of 
feeds covers entirely the requirements for drilling in boiler 
work. The connecting rod between the adjustable crank and 
the rocker plate is fitted with a spring which can be set for 
any pressure of feed. It is impossible for this pressure to 
be exceeded, as the spring compresses when the limit is 
reached, and the feed ceases to operate until the pressure is 
reduced, thus providing an automatic release in the case of 
overloading the drill. 

The machine is entirely self-contained, all adjustments be- 
ing obtained by crank handles, no wrenches being required. 
The operator has all the adjustments of the drill head at his 
command at either side, without moving from his position. In 
the lowest position of the carriage, the center line of the 
spindles is 21 inches from the floor, and in its highest posi- 
tion 7 feet 6 inches. The distance between the housings is 
14 feet, and the distance between spindle centers when the 
drill heads are in their outer position is 12 feet. The total 
weight of the machine is 12,000 pounds. The machine is built 
by the Thos. H. Dallett Co., 23d and York Sts., Philadel- 
phia, Pa. 


to the rail with brass taper shoes. 
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DOUBLE SPINDLE ROD BORING MACHINE. 


The Newton Machine Tool Works, Inc., of Philadelphia, 
Pa., has recently furnished the Altoona shops of the Penn- 
sylvania R. R. with the new design of double spindle boring 
machine which is shown in the accompanying half-tone. This 
machine is designed for finishing parallel rods and similar 
parts occurring in the manufacture and repair of locomo- 
tives. An interesting feature of the tool is the method by 


Double Spindle Boring Machine for Parallel Rods, Etc. 


which the spindles are driven. There are two spindles, and 
a motor is provided for each. These motors, mounted on 
brackets bolted to the columns at either end of the machine, 
are geared with a large reduction to splined driving shafts, 
on which are mounted the worms which drive the worm 
gears on the spindles. A casual glance at the cut would give 
the idea that the driving shaft above the cross rail of the 
machine is a continuous one; but each half of it is in reality 
separate, the two ends having a common bearing in the cen- 
tral bearing support. The motors are furnished by the Gen- 
eral Hlectric Co. They are of 71% horse-power, and have a 
speed range of from 500 to 1,500 revolutions per minute. 

The cross rail is supported on three columns, as shown. It 
is of the hollow box type and serves as a reservoir for the 
lubricant used. The work table is 24 inches wide and 13 
feet 6 inches long over the working surfacé, and is entirely 
surrounded by an oil channel. The two saddles are gibbed 
They have a horizontal 
hand adjustment, permitting a range of from 4 feet between 
centers of spindles, to a maximum distance of 11 feet 9 
inches. The distance from the bottom of the spindle to the 
top of the work table is 26 inches at its maximum. The 
driving worm-wheels are of bronze, meshing with hardened 
steel worms of steep pitch. As is clearly shown in the illus- 
tration, the feed is taken directly from each spindle by means 
of spiral gears, making the feed dependent on the motion of 
the spindle to which it is attached. This, with the separate 
drive provided for the two heads, permits the selection of the 
proper speed and feed for each tool independently of the 
other. The spindles are counterbalanced and four geared feed 
changes are provided. 


QUINCY, MANCHESTER, SARGENT CO.’S METAL SAWING 
MACHINE. 


The cut shows a new type of metal saw which has been 


recently added to the line built by the Quincy, Manchester, 
Sargent Co., of 90 West Street, New York. It is designed 
to meet a demand for a somewhat smaller machine than 
those of the standard line, which will yet exhibit all the 
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strength and wearing qualities of the regular construction at 
a price within the reach of small shops, whose work does not 
warrant the expense of the heavier and more elaborate ma- 
chine. The size shown is especially desirable for shops that 
have a large amount of round and square shapes to cut. 

The saw blade is similar to that used on the “Bryant” type 
of machine, built by the same makers, being driven from its 
periphery rather than from the arbor. Instead of having a 
sprocket drive, however, steel rollers 
are used. These are hardened and 
ground and journaled in removable 
steel bushings which are held securely 
in the double driving gear which spans 
the saw blade, as shown in the cut. 
These rollers reduce the friction of the 
drive, and make repairs less expensive 
as well, since a roller can be easily 
replaced when it is worn or broken. 
The driving gear with its driving rolls 
can be adjusted toward or away from 
the center of the saw to give the right 
amount of back lash and proper action. 
By this method of drive, a much larger 
diameter of blade is available for cut- 
ting than can be obtained from one of 
the same size, arbor driven, in which 
case about one-third of the diameter is 
necessarily occupied by the driving 
collars. 

The saw is carried on a tool steel 
arbor hardened and ground to stan- 
dard size. The bearings of the saw 
arbor and all other shafts are either 
bronze bushed or babbitted. The car- 
riage in which the saw arbor is 
mounted has the gib located on top of 
the ways on which it slides, so that no 
strain comes upon it other than that of keeping the carriage 
in position. This arrangement, which is similar to that used 
on the connection between the saddle and rail on a planer, 
makes the machine very rigid and free from vibration. 


tS 
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Quincy, Manchester, Sargent Co.’s Metal Sawing Machine. 


The feed is of the friction type, instantly adjustable, while 
the machine is in motion, to give from 3-16 to 1 inch per 
minute movement. It is greatly superior to a ratchet feed, 
which is necessarily intermittent in its action. The wheel 
shaft has a hardened worm and is supported in roller bear- 
ings. It meshes in a bronze worm-gear threaded to receive 
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the feed screw, which is held stationary when feeding by a 
latch pin, the worm-gear acting as a nut. To return the 
carriage, the latch pin is raised, and the handle attached to 
the feed screw operated by hand. This feed arrangement 
adds greatly to the simplicity of the machine and its conse- 
quent ease of operation, as well as being inexpensive. 

The front table is of sufficient size to enable beams and 
channels to be properly held when being cut off at any angle 
up to 45 degrees. The holding device and driving power of 
the machine have a capacity for round stock up to 6 inches 
in diameter, square stock 6 inches on the side, and I-beams 
up to 10 inches in vertical dimensions. The driving pulley, 
which runs at a normal speed of 130 revolutions per minute, 
is 16 inches in diameter for a 314-inch belt. The saw blade 
is 18 inches in diameter and 3-16 inch thick. The machine 
is furnished complete with two saw blades; special gages to 
eut duplicate parts; V-blocks of suitable size to center the 
largest diameter stock the machine is listed to cut; a clamp 
bracket large enough to hold any material up to the capacity 
of the machine; and the necessary wrenches. When desired 
the machine will be furnished arranged for direct-connected 
motor drive. The weight of the machine, mounted on skids 
for shipment, is approximately 1,500 pounds. 


STEAM ENGINE GENERATOR SET FOR SMALL 
INSTALLATION. 

The Robbins & Myers Co., of Springfield, Ohio, has brought 
out, in conjunction with the American Blower Co., the direct- 
connected steam engine generator shown in the accompanying 
cut. The engine was described in the February, 1905, issue of 
Macuinery. As there stated, special pains have been taken to 
make the machine take care of itself, especially as relates to 
oiling and adjustment. A rotary pump, shown at the front of 
the base of the machine in the cut, is used to provide a steady 


Robbins & Myers Generator for Direct-connected Service. 


and sufficient supply of oil for all the parts requiring it. Tests 
in actual practice have proven that the engine will run sev- 
eral months without oiling or adjustment. The engine has a 
shaft governor, as shown. 

The generator is one of the builders’ protected type of ma- 
chines of the line known as the “Standard.” For use with the 
outfit shown, it is made in three sizes, 5, 6 and 8 kilowatt 
capacity each. 


SAXON VERTICAL CYLINDER GRINDER. 
The vertical cylinder grinder shown -in the cut is built by 
the Saxon Machine Co., of Holyoke, Mass. It is designed for 
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internal. grinding gas and gasoline engine cylinders, air 
compressor cylinders, etc., and other holes which must be 
true, carefully aligned, and accurately finished. It is also con- 
venient for external grinding of pins, bushings, pistons and 
similar work. It is built on the lines of the boring mill. The 
advantages of grinding cylinders in a machine of this type, 
instead of finishing them by boring, are that there is no spring- 
ing of the tool away from hard spots or digging in at soft 
places; thin cylinder walls are not distorted, and there is no 
deflection of the tools in passing the port holes; duplex cylin- 


Saxon Vertical Cylinder Grinder. 


ders can be ground without resetting, thus insuring close 
alignment; and there is less danger of scoring when working ~ 


\ 


in the cylinder with the piston. 

The column is heavy and stiff, even beyond what would 
seem to be actually required. The bearing surface of the 
The grinding 
head is adjusted for diameter on the cross rail by a screw 
having a dial graduated to thousandths of an inch. The ver- 
tical travel of the head up and down is automatic, being con- 
trolled by reversing dogs. There are six different feeds for 
each speed of rotation, varying from 1/32 to 5/16 inch per 
revolution. The wheel spindle is driven from a vertical shaft 
beside the grinder, and its bearings are of a special metal, ad- 
justable and protected from dust. 

The face-plate has large bearing surfaces, thoroughly safe- 
guarded from emery. It is provided with two sets of three 
T-slots each, crossing each other at right angles. A special 
form of table (shown in the cut) may be used for duplex cylin- 
ders. This permits the work to be adjusted from one bore 
to the other without loosening it from its settings. The 
table has eight speeds, ranging from 7 to 41 revolutions per 
minute. The driving shaft is fitted with tight and loose pul- 
leys, and is driven directly from the main line. No counter- 
shaft is required. A motor can be directly connected to the 
grinder when desired. 

The machine will grind internal work up to 13 inches in 
diameter by 18 inches long, and external work up to 6 inches 


in diameter by 18 inches long. The grinding wheel ordinarily 


used is 314, inches in diameter. 
in diameter. The net weight of the machine is about 3,250 
pounds. Attachments for the use of water and an exhaust fan 
for removal of the dust (not included in the regular equip- 
ment) will be furnished when desired. 


The face-plate is 20 inches 


TOLEDO PRESSES AND DIES FOR THE MANUFACTURE 
OF BATH TUBS. 


This article describes an unusual and interesting outfit of 
machinery and tools, furnished by The Toledo Machine & Tool 


_bath tubs. 


a 
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Co., of Toledo, Ohio, for producing seamless stamped steel 
This outfit represents what is believed by its 
builders to be the largest set of tools yet furnished in this 
country for producing deep drawn work by the toggle press 
method. The work is done cold and is completed in only 
three operations, in such fashion as to avoid all wrinkling 
and distortion of the finished product. The stamping is an. 


eed | 1/11 / lane 
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Fig. 1. 


Steam Actuated Toggle Press for Heavy Stamping and Forming. 


nealed but once during the course of manufacture, and this 
annealing is required only to restore ductility to the rim, to 
prevent the possibility of fracture when trimming and form- 
ing in the third operation. 

The press shown in Fig. 1 is the first machine employed. 
While it is very large and heavy, owing to its special design 
it is of much less weight than would be required with the 
usual form of toggle drawing press for small work of a 


Fig. 2. Work at the Conclusion of the Second Operation. 


Similar nature. The movements are controlled by two direct- 
connected steam cylinders, one for the holding die, and the 
other for the forming plunger. The first of these is the 
smaller one, located at the right hand side of the machine. 
Its pistons are connected by links with two rocker shafts, one 
at the front and the other at the rear of the machine. These 
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rocker shafts carry arms to which are pivoted connecting rods, 
attached to the blank holder. This mechanism forms a 
series of four toggle joints, one at each corner of the blank 
holder. The lever, controlling the valve of this small cylinder, 
enables the operator to elevate or lower the blank holder, and 
securely lock it on the stock at pleasure, independent of other 
movements of the machine. The blank holder has a vertical 
movement of 19 inches, and the pressure which it is possible 
to exert through it on the blank is estimated to be approxi- 
mately 1,400 tons. 

The main cylinder for operating the forming plunger is 
mounted on the yoke connecting the two side housings, at the 
top of the machine. It is 28 inches in diameter and gives a 
stroke of 50 inches. Its piston rod is attached to a steel cross 
head or ram weighing about 6,000 pounds, and this, with the 
male forming die which is attached to it, gives a falling weight 
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Fig. 3. Dies used for Trimming and Rolling the Rim. 


of about 20,000 pounds. The base or anvil of the machine is 
made in three sections, the combined weight of which is about 
90,000 pounds. The main arch and cylinder and the two hous- 
ings or uprights are securely bolted together on the anvil, 
“nd reinforced by four large tie-rods passing through from top 
‘o bottom and shrunk in position. 

The dies used for drawing the stock consist of a female die 
made adjustable for three sizes or lengths, and a forming 
punch for each die, which is keyed to the cross head or ram. 
Besides this there is a pressure plate for each size, securely 
bolted to the blank holder. The operator places a plain 
squared sheet or plate of steel, 1% inch thick, in position in 
the die, and brings the clamping mechanism into operation, 
forcing the blank holder and pressure plate down on the 


Fig. 4. The Tub after the Third and Last Operation. 


sheet, where it remains at rest, automatically locked. Next, 
the larger cylinder is brought into operation, forcing the 
plunger onto the sheet and forming the stamping to a depth 
of about 121% inches. This completes the first operation. It 
requires about 40 seconds to place the work in the machine, 
40 seconds to do the work, and about the same length of time 
to remove the stamping. After being annealed and pickled 
to remove the scale, the work is again placed in position in 
the machine, which has been fitted meanwhile with the second 
operation dies. Here, in a similar manner, the forming of 
the stamping to a depth of 1714 inches is completed. The 
work now has the form shown in Fig. 2. 

The stampings are then ready for the trimming process, 
where the flange is trimmed and the curved rim formed. Here 
two operations are completed at one stroke of the machine. 
This machine is similar in design to the one made by the same 
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firm and illustrated in the new tools column of the March, 
1907, issue of MAcHINERY. The machine is, however, consider- 
ably larger and heavier to fit it for this particular work. The 
dies used are illustrated in Fig. 3. The plunger, shown in- 
verted at A, is provided with two filling pieces, one of which, 
B, is in place in the cut, while the space in which the other 
fits is shown alongside of it. These filling pieces allow the 
punch to be altered for different lengths of tubs, three sizes 
being made with this set of tools. The die is 
shown at ©. This also has filling pieces on either 
side to adjust its length to that of the punch. The 
front side is hinged at either end, so that it may 
be opened up to facilitate the removal and inser- 
tion of the work. 

The stamping, in the condition shown in Fig. 2, 
is placed in the die C in Fig. 3, which is thereupon 
closed and locked by hand-wheel D. Plunger A 
now descends. The outside cutting edge of the 
plunger at w strikes the blank all around, shear- 
ing it off against the cutting edge aw in the die. 
The continued downward movement of A rounds 
the rim thus left between semi-circular groove y 
in the plunger, and the rounded top 2 of the die. 
On the upward stroke, the work. adheres to the 
plunger and is carried up with it until it is 
released by a positively-operated knock-out, when 
it falls back into the die. Lower knock-out #, 
which has meantime been raised from the bed of 
the press, prevents it sticking in the lower die, 
and makes removal easy. The tub, finished, so far 
as the forming is concerned, 1s shown in Fig. 4. 

The machines herein described are of unusual 
size, and represent quite an achievement in the 
way of heavy forming without recourse to the 
hydraulic press. A few figures will give some idea 
of the capacity and weight of the machine shown 
in Fig. 1. The width between the housings is 96 
inches, the area of the bed is 96 inches right to 
left, by 60 inches front to back. The total height 
of the machine from the bottom of the bed to the 
top of the cylinder is 23 feet, and the net weight is 260,000 
pounds. 


{EBERHARDT BROS. NO. 5 AUTOMATIC GEAR CUTTER. 


The two halftones shown herewith illustrate an automatic 
gear cutting machine for spur gears, built by Eberhardt Bros. 
Machine Co., 66 Union Street, Newark, N. J. This machine, 
which is the largest of the line so far developed by this firm, 


Fig. 


1. Eberhardt Automatic Gear Cutter, Rear View. 


is a heavy, strongly driven tool of simple construction, involy- 
ing a number of features of unusual interest. 

At full swing, a gear 60 inches in diameter and of a face 
width up to 16 inches can be handled, 214 diametral pitch in 
steel, or 2 in cast iron. The unusual width of face provided 
for is allowed by the long cutter slide construction and the 
arrangement of the frame which allows the cutter to come 
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up close to the column. The spindle bearing is in the center 
of the slide, and the thrust bearing of the feed screw is so 
located that it is always under tension, whether feeding or 
returning the slide. The slide is thus drawn and not pushed. 


Another new feature of the feed gearing is the provision for ~ 


a change in the ratio obtained by a sliding gear moved by a 
handle. With any pair of gears in place two feeds can thus 
be obtained. The change is so arranged that one feed is suit- 


Fig. 2. Eberhardt Bros. No. 5 Automatic Gear Cutter for Spur Gears. 


able for the first cut and the other for the finishing cut, when 
using a finishing cutter and one or more roughing cutters in 
a gang. The feed changes are arranged in geometrical pro- 
gression, giving from %4 to 15 inches per minute, As the cut- 
ter speeds range from 20 to 128 revolutions per minute, the 
new feed arrangement allows the use of high speed cutters to 
advantage, inasmuch as fast feeds can be used, which it would 
be difficult to obtain in the usual manner. 

The index wheel is of large diameter, made in two sections. 
It is hobbed in place, and by successive settings and cuttings 
the wheel is made of the highest accuracy possible. The index- 
ing mechanism is positive, employing a locking disk operated 
by a positive clutch. The disk makes one or more full turns. 
and is locked in position at the end of each indexing without 
depending on the momentum. When the indexing is in prog- 
ress, the feeding is automatically locked, so that the cutter 
slide cannot move until the division is completed. The feed 
is also interlocked with the indexing mechanism, so that it 
cannot index while the slide is feeding. The. levers for en- 
gaging and disengaging the feed and-for indexing by hand are 
placed on the operating side of the machine to facilitate the 
setting. 

The cutter spindle is set in the center of the cutter slide 
bearing. It is made from a hammered tool steel forging, and 
is driven, as shown in Fig. 1, by spur gearing through change 
gears from the driving shaft. The spur gear gives the most 
efficient transmission of any form of gearing, and is especially 
advantageous for the high spindle speeds used with high 
speed steel cutters, where a worm would waste considerable 
power and tend to wear out. A good test of the drive and 
feed mechanism was shown in the cutting of teeth of three 
diametral pitch in 30 point carbon steel, 5 inches face, from 
the solid, using a roughing and finishing cutter side by side. 
The feed was 414% inches per minute. These cutters were, of 
course, regular carbon steel cutters, and the feed and speed 
could have been increased had they been of high speed steel. 
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ROBERTSON NO. 3 MOTOR-DRIVEN HACK-SAW. 

The Robertson Mfg. Co., of Buffalo, N. Y., makes a specialty 
of the manufacture of power hack-saws, which it furnisheg 
in various styles and sizes to suit the needs of customers. 
The machine shown in the accompanying cut is motor driven, 
and has a positive geared connection between the armature 


Robertson No. 3 Motor-driven Hack-saw. 
shaft and the crankshaft. The motor is mounted on brackets 


supported on the legs at the rear end of the bed. The pinions 
are of fiber, bushed with metal. The motor is furnished for 


direct or alternating currents, and is % horse-power in size. 


The machine shown has the builder’s adjustable frame, which 
provides for using short blades on small work. The complete 
line of which this machine is a member, consists of eight 
sizes, with a maximum capacity of 4 x 4 for the smallest and 
12 x 17 inches for the largest. 


CHAMPION TAPPING MACHINE. 

This tool is designed for tapping small holes in light work, 
either through or to depth. It has two friction pulleys, driven 
from the countershaft by open and cross belts so that they 
revolve in opposite directions. These spindles are mounted 
on self-oiling bronze bearings, independent of the spindle of 
the machine, which may thus be made light and left very 
sensitive. The work is held against a plate in the adjustable 
tail-stock, while the tap is held in a chuck in the end of the 
spindle. The spindle carries a friction, which may be made 
to engage with either of the two driving pulleys. The work, 


Machine for Light Tapping, made by Blair Tool & Machine Works. 


held against the plate on the tail-stock spindle, is brought up 
against the tap and fed in toward it lightly, a slight pressure 
giving the necessary power, through the friction, for driving 
the tap in the forward direction. 
the movement of the tail-stock spindle is arrested by an ad- 
justable stop. As the tap continues to screw into the work, 
it is then drawn in toward it, thus releasing the forward 
driving friction, whereupon the tap comes to a standstill. The 
work is now dropped back, bringing the tap and spindle with 
it, and engaging the friction of the backing out pulley, thus 
screwing the tap out of the work. This arrangement makes 
a very quickly-operated machine and one in which the break- 
age of even the smallest taps is reduced to a minimum. Holes 


At a predetermined depth: 
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up to 4 inch in diameter may be threaded. This machine is 
manufactured by the Blair Tool & Machine Works, 24, 25, 26 
and 27 West Street, New York. 


ADDITIONS TO THE BROWN & SHARPE LINE OF 
SMALL TOOLS. 


The Brown & Sharpe Mfg. Co., Providence, R. I., has re- 
cently made a number of additions to its line of small tools 
for machinists and tool-makers. We describe herewith a num- 
ber of the most interesting of these. 

One of the new tools, a pocket scriber, is a neat and inexpen- 
sive instrument, intended for carrying in the pocket. For this 
purpose it is provided with a removable point, which is held 
in the handle by a 4-jawed chuck operated by the knurled 
nut at the lower end of the body. When not in use, this point 
is reversed so that there is no danger of piercing the clothing 
or injuring the operator, if it is carried carelessly. The scrib- 
ing point is carefully tempered. The handle is knurled for a 
finger grip and is provided with a hexagonal head to prevent 
rolling when it is laid on the bench. The tool is about 3% 
inches long when reversed for carrying. 

In Fig. 1 is shown an attachment intended for use with 
the maker’s well-known automatic center punch. As shown, 
the attachment is screwed onto the center punch in place of 
the removable point. When so arranged, it will be found 
useful in quickly and accurately laying out holes in circles. 

a The fine adjustment of 
the locating point is ob- 
tained by the screw at 
the end, and the quick ad- 
justment, by pulling out 
the knob at the top of 
the post. The point is 
held by a knurled check 
nut,and it can be adjust- 
ed to suit varying lengths. 

A smaller size of the 
well-known automatic 
center punch has been 
brought out. This S18 


Fig. 1. Spacing Attachment for Automatic Center Punch. 


made to meet the demand for a small, light tool, suitable for 
the delicate work required in tool-making. It operates in the 
usual manner, a downward pressure on the head releasing the 
striking block and making the impression. The striking mech- 
anism is adjusted to give a quick and uniform punch mark. 
The tool is constructed of steel throughout, hardened and 
tempered wherever subject to wear, and nicely finished. It is 
414 inches long over all, and % inch in diameter. 

A novel combination caliper and divider set is made, com- 
prising a pair of legs carrying chucks at the lower ends, in 
which may be inserted and held auxiliary legs of various. 
shapes. The tool may thus be used for dividers, outside or 
inside calipers, or a combination of outside and inside. A 
pencil can be substituted for one of the legs if desired, thus 
making the tool useful as a compass. The instrument is of 
steel throughout, carefully finished, with sharp corners elim- 
inated. When used as a divider, it will describe a circle 21% 
inches in diameter. 

A set of steel rules with a holder provided for them, as 
shown in Fig. 2, will be found convenient where ordinary 
rules cannot be used, as in measuring in grooves, recesses, 
keyways, etc., or other inaccessible places in general. tool 
and die work. Five sizes of rules or scales are provided, 4, 
36, %, %, and 1 inch respectively. These are of tempered/ 
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steel, graduated on both sides in either of the two following 
styles: 32ds on one side and 64ths on the other, or 50ths on 
one side and 100ths on the other. The holder carries a split 
chuck in its lower end, adjusted by the knurled nut at the top 
of the barrel. The rules can be set in it at various angles to 
suit the case in hand. The barrel of the holder is knurled 
for a finger grip. 

The Brown & Sharpe Mfg. Co. has also put up a microm- 
eter caliper set, carrying instruments of three sizes, giving a 
range of from 0 to 8 inches in English measurement, or from 
0 to 75 millimeters in the metric style. The 1- and 2-inch 
instruments are of standard type, while the 38-inch caliper has 


Set of Short Steel Rules with Holder. 


Fig. 2. 
a frame of I-beam section which combines lightness and 
rigidity. They are furnished either with or without the 
ratchet stop. A standard reference disk is provided for ad- 
justing the 2-inch caliper, and a standard end measuring rod 
for the 3-inch size. The whole is neatly arranged in a sub- 
stantial case, lined with velvet and covered with leather. 


ELECTRIC FAN FOR SINGLE PHASE CURRENT. 

The Western Hlectric Co., of New York and Chicago, has de- 
vised a fan motor for use on single phase alternate circuits, 
which does away with most of the difficulties usually expe- 
rienced when dealing with a current of this kind. The in- 
duction motor has generally been used for this service. It 
has one great drawback, however, and that is its uncertainty 
in starting immediately after the current has been turned on. 
The ordinary induction motor will not run properly until it 
gets up to the proper speed, the starting torque being so small 
that several spasmodic revolutions of the armature are re- 
quired before it gets down to work. The new Western Hlectric 
fan motor is a commutating machine. It starts positively 
when the current is turned on, because it does not act on the 
induction principle, but in the same way as the regular series 
direct current fan motor. Other mechanical features of the 
device are: The improved bracket or standard which allows 
it to be used as a desk or bracket fan at will; the fact that 
the working parts are completely enclosed from injury by dust 
or dirt; and the improved design of the blades, which are built 
to follow specially designed lines, furnishing a maximum 
breeze with a minimum current consumption. 

EDGE TOOL GRINDER WITH REVOLVING OIL STONES. 

The accompanying halftone shows a novel machine designed 
for quickly sharpening edge tools of various kinds, supersed- 
ing the grind stone and the oil stone as well, doing the 
work of both in a quicker and more satisfactory manner. The 
machine, as shown, is mounted on a pedestal at a convenient 
height, and carries a horizontal spindle with a wheel at each 
end, enclosed within a casing forming a part of the frame of 
the machine. The spindle is driven by spiral gears from a 
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shaft having driving pulleys at the rear, out of the way of the 
operator, who is thus free to stand at the front or at either 
end of the tool, as may best suit his convenience. Of the two 
wheels on the main spindle, one is comparatively coarse and 
free cutting. This is used for the roughing cut. The second 
stone is finer, with the nature of an oil stone, and no final 
treatment on a hand stone is required. 

The wheels may be run in either of two ways. A bath of 
oil (kerosene answers the purpose very nicely) may be used 
in the casing, to prevent the tool from heating, and keep the 
surface of the stones clean and free from glazing. In this - 
case the wheels should revolve at the rate of about 340 revolu- 
tions per minute, which is not fast enough to throw the liquid. 
An alternative method is to speed the wheels up to about 700 
revolutions per minute, saturating them with kerosene before 
starting. The wheels readily absorb the oil, and when not in 
motion appear to be dry, but as soon as they start to revolve, 
the oil is brought to the surface by centrifugal force. Here 
the adhesion of the oil to the stone overcomes the centrifugal 
force and holds the oil right on the surface of the wheels. 
After the stones have been once saturated, it is only necessary 
to occasionally put on a few drops of oil. In this way the 
same results are obtained as if they were run in a con- 
tinuous bath. This scheme is rather to be preferred, as the 
work is done almost twice as fast. 

The wheels are enclosed in a casing, which is provided with 
two lids or covers, serving to protect the wheels from accident 
when not in usé, and also to keep out the dust with which 
the shop atmosphere is usually charged. When open, the 
lids act as oil trays to catch any oil which might run along 


Revolving Oil Stone Tool Grinder. 


the tool and drop off. On being closed the lids return the 
oil to the receptacle in the casing. 

There is a small supplementary spindle driven by a round 
belt from the driving shaft, to which may be fastened either of 
two round faced grinding wheels, providing, for sharpening 
gouges and molding bits. This machine is built by the Mum- 
mert, Wolf & Dixon Co., of Hanover, Pa. 


IMPROVED NO. 21-2 BATH UNIVERSAL GRINDER. 

The two halftones shown herewith illustrate an improved 
form of the grinder, built by the Bath Grinder Co. of Fitch- 
burg, Mass. The changes which have been made have greatly 
increased the efficiency of the tool for all classes of work for 
which it was intended. This machine was described in the 
March, 1905, issue of Macuinrery. It will be noted that a 
marked improvement has been made in the spindle head over 
the old pattern. It is much heavier, and is fitted with taper 
split boxes whose large ends are at the ends of the head, thus 
giving rigidity to the spindle close up to the wheels. Sur- 
rounding the spindle box at the right hand of the spindle head 
is a projecting square flange, to which the wheel hood is 


———— 
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clamped. The clamp screw for binding it is in a straight line 
under the spindle, making the attachment useful as a safe- 
guard in case of breakage of the wheel. The spindle head is 
elevated by the vertical hand-wheel on top of the machine, a 
graduated dial giving the movement to within 0.001 inch, 
The spindle is driven by a horizontal belt, and any belt ten- 
sion desired can be obtained by the adjustment nuts shown 
on the rod at each side of the cone frame in Fig. 2. 


Fig. 1. Improved Bath Universal Grinder. 


An improvement which adds greatly to the rigidity of the 
macnine is the lengthening of the bearings of the table slide. 
The reversing of the table and its starting and stopping, are 
controlled by the same lever, shown at the left-hand side of 
the apron opposite the two hand-wheels. By this construction, 
in all kinds of grinding it requires only one hand of the 


Fig. 2. The Bath Grinder arranged for Surface Grinding. 


operator to reverse or stop the machine, leaving the other 
hand free. The table may be shifted about as shown in Fig. 2 
to adapt the machine to surface grinding. An outboard sup- 
port may be used if desired, in surface grinding and similar 
operations. It is attached to the face of the head by two bolts, 
being located by a tongue entering the groove shown in Fig. 1. 
On the projecting end of the arm is a phosphor bronze bear- 
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ing, the lower end of which is adjustable to suit the spindle. 
This assures absolute rigidity and prevents spring in the 
spindle when taking heavy surface cuts. Mounted on the end 
of the arm is a wheel hood arranged for holding the water 
spout. In this case the water spout is used on either wheel 
hood as shown. : 

Suitable attachments have been provided to adapt the ma- 
chine to a wide range of work, such as cylindrical and internal 
grinding, cutter and reamer grinding, etc. These include a 
rigid support for the internal grinding spindle; suitable hold- 
ers, stops, eic., for small tools, vise, live spindle and chuck 
for head-stock; and an assortment of back rests, wheels, 
wrenches, etc. The capacity of the machine is as follows: 
from the center of the spindle to the top of the swivel plate 
is 111% inches; it takes 36 inches between centers, and may 
be furnished to swing either 91% or 14 inches. In surface 
grinding, the wheel covers an area of 36 inches by 8 inches. 
Complete with all attachments, the machine weighs 3,500 
pounds. 


MICROMETER FEED SURFACE GRINDER. 

The La Salle Machine & Tool Co. of La Salle, Ill., has 
recently begun the manufacture of a line of machine tools. 
The first tool of this line is 
shown in the accompanying 
halftone. It is a surface 
grinder, intended for tool- 
room and general shop use, 
for fitting keys, sharpening 
punches and dies, and for 
the innumerable small jobs 
always coming up to be filed 
or ground. 

Especial attention is call- 
ed to the design of the work 
table. It has a rapid adjust- 
ment of the Knee on the col- 
umn by means of a rack and 
pinion operated by the hand- 
wheel at the right, and 
clamped by the hand nut at 
the left. The table is car- 
ried by a stiff post which 
may be adjusted vertically 
in the knee, and is prevented 
from turning horizontally by 
a key. <A hand-wheel, as : 
shown, encircles this post surface Grinder with Micrometer Adjust- 
and provides a fine adjust- BIGUs Tatoo. EebIe. 
ment of the work table for depth of cut. This hand-wheel car- 
ries a dial, graduated to read in thousandths of an inch. The 
division marks being 3-16 inch apart, finer adjustments may 
readily be estimated. A dust ring is provided, which pre- 
serves the elevating screw from injury due to the accumulation 
of grit and emery dust. 

The table is 8x14 inches, and has a vertical travel of 12 
inches on the guides and % inch by the micrometer wheel. 
The spindle runs in cast iron bearings at 3,000 revolutions 
per minute. All the bearings are adjustable for wear. A vise 
is furnished for clamping pieces too small or irregular to be 
slid on the table. The net weight of the machine is 300 
pounds, 


BURR COLD SAW. 


John T. Burr & Sons, 34 South 6th St., Brooklyn, N. Y., 
have brought out a cold saw which is intended to take the 
place of the usual power hack saw. For this purpose it has 
been given some of the special features of that machine with- 
out sacrificing the good points inherent in the rotary type of 
blade, which is naturally a much more rapid and accurate in- 
strument, 

The blade is driven by steel spur gearing and a worm and 
worm gearing, a ball thrust being provided for the worm. 
The feed is by gravity, a weight and lever being used. This 
keeps the saw up to its work at all times, even though the 
blade may be considerably out of round. The saw used is 10 
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inches in diameter by 3-32 inch thick, and it will cut off 
blanks square within 0.005 inch in the range of the machine. 
The saw blades should last for months of steady cutting. 
They can be ground when necessary on a bench grinder fur- 
nished with the machine. A stock stop is provided so that 
any number of pieces may be cut off to the same length. The 
holding device provided allows the clamping of rounds, flats, 
squares and other shapes not over 3x 381% inches in extreme 
dimensions. 


TWELVE-FOOT MOTOR-DRIVEN CUP-WHEEL KNIFE 
GRINDER. 


The unusually heavy knife grinder shown in the illustra- 
tion below, is one of the latest products of the Bridgeport 
Safety Emery Wheel Co., Inc., of Bridgeport, Conn. The whole 
machine is strongly constructed, both the bed and the emery 
wheel bracket being made in solid cabinet form. The cup 
emery wheel is 24 inches in diameter and 8 inches deep, with 
a 2-inch rim. With a wheel of such large diameter there is 
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sprung and its accuracy impaired by long over-hang at the end 
of its travel. 

The weight of the machine with the length of traverse 
shown, 12 feet, is 9,000 pounds. It is made in lengths up to 
and including 15 feet. 


BURKE DOUBLE SPINDLE MILLING MACHINE. ? 
The Burke Machinery Co., of Cleveland, Ohio, is building 
a novel milling machine designed for typewriter parts, and 


similar work. The machine is a hand miller, of interesting 


construction. The novel feature is the use of two spindle 
heads, which may be adjusted to give a distance of from 4 
inches to 614% inches between the centers of the spindles. By 
this means, two ends of a piece can be milled at the same 
time, thus saving labor and insuring accuracy and alignment. 
The longitudinal feed of the table is 6 inches, the cross feed 
2% inches, and the vertical motion of the knee 514 inches. 
The working surface of the table is 12 x 4 inches. The ma- 
chine and countershaft together weigh about 400 pounds. 
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Knife Grinder of 12-foot Capacity, built by The Bridgeport Safety Emery Wheel Company. 


more cutting surface than usual, so that it will not wear out 
as fast as a smaller wheel. With the cup form, the periphery 
is always driven at the same surface speed, irrespective of 
whether the wheel is new or nearly worn out. It is usually 
set square with the work so as to give a flat surface to it, but 
when desired it may be swiveled to a slight angle to give a 
concave shape to the edge of the blade being ground. This 
swiveling is facilitated by the fact that the wheel is motor 
driven, thus avoiding the trouble that would otherwise arise 
from twisting or slacking the driving belt. The motor, which 
is 74% horse-power, is geared to the wheel spindle with a cut 
gear and pinion, giving the wheel a speed of about 450 revo- 
lutions per minute. As the wheel wears down, it may be 
moved in towards the work by the small hand-wheel seen at 
the front of the bed. 

The knife blade being ground is clamped to the heavy 
square column or knife bar shown on the table. This knife 
bar is very rigid, so that long knives can be clamped down to 
it firmly, taking out the wind and spring caused by tempering. 
In addition to the usual end supports, there is an extra cen- 
tral support as shown. One end of the bar carries a graduated 
dial, so the work can be set and ground to the same angle 
each time. 'The knife bar is adjusted for the angle by means 
of a worm, worm-wheel and large hand-wheel. The knife bar 
is fed forward to the wheel automatically by bevel gears and 
cross feed screws at each of the three supports as shown, the 
feed being automatically operated by the reversing mechan- 
ism through an adjustable dog and ratchet, which can be ar- 
ranged to give as fine a feed as 1/4,000 of an inch. It will 
stop feeding and grinding at any point, so that when properly 
adjusted and set in motion no attendance is required. 

The carriage is driven back and forth by a 5-horse-power 
motor, its mechanism being entirely disconnected from that 
of the spindle. This movement is strongly back geared, and 
is friction driven through an all-geared reversing mechanism, 
operated by adjustable dogs attached to the front of the -car- 
riage. By this arrangement the motor itself runs continuously 
in the same direction. It will be noted that the bed of the ma- 
chine is very long, so there is no tendency for the bar to be 


NATIONAL ASSOCIATION OF MANUFACTUR- — | 
ERS’ TWELFTH ANNUAL CONVENTION. 
The National Association of Manufacturers held its twelfth — 
annual convention and banquet May 20, 21 and 22 at the Wal- 
dorf-Astoria Hotel in New York City. The credentials of over 
500 members were received, and the convention was perhaps 
the most important of any held in the history of the associa- 
tion. Mr. James W. VanCleave, of St. Louis, Mo., was 
re-elected president. Among the speakers at the business ses- 
sions were Hon. Charles A. Prouty, of the Interstate Commerce 
Commission, “Further Railroad Legislation”; Mr. Charles M. 
Pepper, special agent of the Department of Commerce and 
Labor, “Foreign ‘Trade: How to Get It and Keep it”; Dr. Charles 
P. Neill, Commissioner of Labor, ‘Certain Aspects of the Child 
Labor Problem”; Mr. Arthur D. Dean, “Trade Schools: The 
Manufacturer of the Pedagogue Sort.’ Captain Henry A. 
Castle stated in his address, ‘Needed Postal Reform,” that 
one-cent postage was possible if present wastes .were pre- 
vented. A bronze plate bearing a testimonial inscription was 
presented to Mr. David M. Parry in recognition of his work 
for the association during the four years that he was its presi- 
dent. At the banquet in the evening of May 22, at which about 
500 were entertained, the guest of honor was Hon. Oscar 8. 
Straus, secretary of the Department of Commerce and Labor. 
Mr. Straus spoke with vigor for fairness in the dealings of 
labor and capital and for unbiased treatment of each alike. 
He said that immigration was largely responsible for our 
great prosperity and the variety of our manufacturing indus- 
tries. Rear Admiral Charles D. Sigsbee, of the navy; Major- 
General J. Franklin Bell, of the Army, and others, spoke. The 
sentiment of the majority of the members of the association 
in regard to the present tariff is in favor of revision and 
reform. A resolution was adopted for the establishment of a 
non-partisan tariff commission similar to the present Interstate 
Commerce Commission. A most radical proposition was the 
request by President J. W.. Van Cleave for a fund of $500,000 
per year for three years to be used for the establishment of 
the “open shop,” combating strikes and “labor’’ legislation, 
and meeting labor troubles in general. 
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INDUSTRIAL NOTES FROM EUROPE. 


BRITISH TRADE ENTERPRISES. 

Trade generally remains exceedingly brisk, though several 
“matters in connection with wages in cotton trade and engi- 
neering circles cause considerable anxiety. Engineers have 
received a 2% per cent advance in Manchester, but have been 
refused in Birmingham. An attempt was made to obtain 
ssome relaxation of the agreement entered into by the Engi- 
neering Employers’ Federation and the leading engineering 
trades unions in 1897, but, though the wording is now less 
peremptory in tone, the effect is still the same—that the 
employers exercise the right to place any man on any machine 
at any wages mutually agreed on. The continued prosperity 
of the cotton trade, which favorably affects many other indus- 
tries, is causing demands for increased wages from all classes 
eof work people. Federations of all branches of the trade are being 
gradually forced on both employers and workpeople, with the 
result that any struggle would be of such a comprehensive 
character that every possible conciliatory influence will be 
‘brought to bear to prevent such a disaster. Considerable dis- 
‘tress is being experienced at Woolwich in consequence of dis- 
echarges of workmen, on a large scale. from the arsenal. This 
-course is more or less bound to follow the fact that military 
requirements are now on a peace footing. 

A number of improvements are being carried out at Liver- 
pool with a view to keeping the port suitably equipped for 
_-dealing with modern shipping. The Mersey channel is being 
-deepened 10 feet, so that it will have a depth of 37 feet at low 
-water. The increased facilities at Southampton are no doubt 
‘partially responsible for the increased activity shown at Liver- 
pool. Shipbuilding during the first quarter of the year was 
not quite so brisk as in the corresponding period of 1906, but 
‘the Clyde record was 63 ships, totaling 121,000 tons, which 
‘included a good foreign demand. The Elswick works on 
April 13 launched the Invincible, cruiser, 530 feet long, or 
50 feet longer than any other cruiser, 78 feet 6 inches broad 
sand 17,250.tons displacement. She is fitted with Parsons tur- 
bines of 40,000-horse-power, water-tube boilers, and will steam 
25 knots. The vessel is to be completed and delivered in 
twelve months from ordering. Several similar vessels—which 
sare the Dreadnoughts of the cruiser class—are being built on 
‘the Clyde. Another interesting naval vessel just launched at 
Sunderland by Sir James Laing & Son, Ltd., is the Cyclops, 
‘which is intended to accompany a fleet as a comprehensive 
naval repairing shop. She is 460 feet long by 55 feet broad 
sand 45 feet deep. The lower deck is fitted up as a foundry, 
‘the other decks providing all facilities for boiler making, 
-engine fitting and machining, coppersmiths, carpenter and elec- 
trical work, ete. An ice-making plant will be installed, 
together with a water-distilling plant, sufficient for the fleet. 
_A wireless telegraphy outfit is included, and the picked crew 
will be about 300 strong. 

Considerable additions and improvements to plants generally 
‘have been taking place in British iron and steel and shipbuild- 
‘ing centers during the last few years. In the smelting indus- 
tries advantage has been taken of American ideas, modified 
‘to suit local conditions, and the benefit experienced is already 
well marked. In shipbuilding the developments are mostly on 
British lines, though some heavy lifting tackles have been 
sadopted from German sources. Armstrong, Whitworth & Co., 
Elswick and Manchester, and Beardmores, Glasgow, have been 
very prominent in the way of extensions in shipbuilding and 
armor plate plants. Touching on shipbuilding, most interest- 
ing papers have recently been presented before, and discussed 
‘by, the Institution primarily interested in the topic. The 
paper by Mr. Luke, detailing the plating methods employed 
~while building the Lusitania, draws attention to the remarkable 
sadvances in the rolling of steel plates, since iron and steel ves- 
‘sels were first built. In the case of the Lusitania, the short- 
est plates were 32 feet long, and the width only limited by 
the gaps of the hydraulic riveters used. The Engineer sug- 
gests that the building of future vessels may call for plates 
100 feet long and 10 to 12 feet wide produced in the shipyard 
“itself. The riveting on the above ship was equal to the best 
‘oiler practice, punching hardly, being resorted to. All drill- 


ing was done in place, and the plates removed, the drillings 
cleared away, aud all holes countersunk to remove burrs. As 
showing the multiplicity of auxiliary equipment on board 
modern liners, it may be mentioned that the Chadburn Ship 
Telegraph Works, Liverpool, received a contract for 500 ship’s 
telegraphs for installation on the two new Cunarders. 

Overhead tracks with switches, turntables, etc., for use in 
workshops, etc., have received a good measure of appreciation 
during the last few years, this system proving very elastic 
and adaptable in cases where traveling cranes are inadmiss- 
ible. Nettlefolds, Ltd., are exploiting the Coburn trolley track, 
while Herbert, Morris & Bastert, Ltd., Loughborough, and 
Vaughans, Ltd., Manchester, are other typical exponents of 
the idea. The hand lifting blocks in connection with the 
tracks have come in for much attention, and several very 
meritorious spur-geared blocks are coming into use which 
show a distinctly improved mechanical efficiency over many 
other forms of lifting tackle. In fact, the inexperienced buyer 
is likely to be bewildered by the multiplicity of good things 
offered him, and there is little doubt that the treatment of 
the whole subject has recently been raised to a higher level. 
Not long ago, Great Britain was an almost negligible quantity 
as regards the building of automobiles—as now understood— 
but the last year or two has witnessed a decided change in 
this respect, as may be seen from the fact that for the first 
three months of this year the value of the exports in this 
line was not less than $552,970. There are signs that the 
needs of would-be purchasers, whose means are only moderate, 
are to receive some approach to adequate attention. 

Several tool builders appear disposed to question the su- 
periority of the vertical boring and turning mill over a well 
designed lathe, for dealing with such jobs as gas engine 
flywheels. Broadbent, of Sowerly Bridge, has built, at mod- 
erate cost, some very successful lathes for this purpose. 
Shanks & Co., Johnstone, build a quadruple-geared slide break 
lathe for somewhat similar work. This lathe has a self-con- 
tained gap frame to swing work of large diameter and great 
width. The head-stocks are 30 inches high and the bed 4 feet 
wide, and jobs 14 feet diameter and 7 feet 6 inches wide may 
be swung in the gap. It may be remembered that an inter- 
esting tool for work of this class by J. Butler & Co., Halifax, 
was described in the issue for April. Grinding machines— 
of precision—were, years ago, considered almost sacrosanct as 
regards their manufacture, but quite a few makers on this 
side are tackling the subject with very encouraging results, 
and the experience thus gained is distinctly. to the good of 
the British machine-tool trade. Off-hand in this line we may 
mention J. J. Guest, Birmingham; G. Birch, Salford; The 
Churchill Machine Tool Co., Ltd., Manchester; The Newall 
Engineering Co., Ltd., Warrington, etc., and disk grinders em- 
bodying all degrees of efficiency find no lack of sponsors. 
Pneumatic tools find constantly increasing application. For 
blacksmith work the power hammers built by B. & S. Massey, 
Manchester, are very successfully handling much of the work 
formerly dealt with by steam hammers. They are driven by 
belt or electric motor, two cylinders being used, in one of 
which the air is compressed, and in the other the tup-holding 
rod and piston work in the same manner as the steam ham- 
mer. These hammers are made in sizes from 112 pounds to 
over 2,000 pounds, the sizes being designated by the weight 
of the tup used. This class of hammer lends itself admirably 
to the simplification of workshop lay-out, the problem of con- 
densation from long lengths of steam pipe, and annoyance, due 
to water dripping from the piston rod stuffing-box onto the 
work, being eliminated. Their general appearance and method 
of working is much the same as that of the steam hammer, 
and workmen have no trouble in adapting themselves to their 
use. The manufacture of pneumatic chipping and riveting 
hammers, drills, etc., is growing in this country, the latest 
concern to enter this field of production being Smith & Coven- 
try, Ltd., Manchester, who are making excellent records with 
their “Stox” hammers, which use two pressures of air—100 
pounds for the blow, and 15 pounds for the return stroke. A 
special merit of this system is the absence of vibration, a 
feature feelingly appreciated by operatives handling them. 

Manchester, Eng., April 27, 1907. JAMES VOSE. 
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THE MACHINE TOOL BUILDERS’ CONVENTION. 


The convention of the National Machine Tool Builders’ 
Association was opened at Old Point Comfort, Virginia, May 
14, 1907. The address delivered by President Woodward dwelt 
-on the growth of the association and its increasing influence. 
Appropriate reference was also made to the four prominent 
‘members who have died since the last general meeting. These 
are H. J. Hendey, of the Hendey Machine Co.; Edward P. 
Bullard, of the Bullard Machine Tool Co.; Joseph Flather, of 
Flather & Co. Inc.; and Harry C. Hoefinghoff, of the Bickford 
Drill & Tool Co. 

A report was received from the Committee on Uniform Cost 
Accounting. This was carefully prepared, going very minutely 
into the fundamental principles of cost accounting. It was 
accompanied by an elaborate chart showing the elements 
entering into the cost of production on machine tools. Dis- 
cussions of this report were contributed by President Wood- 
ward, C. H. Norton, and E. Payson Bullard. President Wood- 
ward spoke of the value of an accurate knowledge of costs in 
preventing unintelligent competition in a falling market. Mr. 
Norton spoke of the necessity for checking the cost depart- 
ment figures by the manufacturing department, as absurd er- 
rors are often made, which it is impossible for the clerical 
force to recognize and rectify. Mr. Bullard explained a system 
in vogue in the Bullard Machine Tool Co.’s plant which did 
away in a large measure with the difficulty just mentioned. 

Other matters engaging the attention of the members at 
succeeding meetings were the responsibility of foundrymen, the 
claims of buyers, standardization of catalogues, and the ad- 
visability of exhibiting at expositions. It was the general im- 
pression of the machine tool builders that the 6 x 9-inch size 
of catalogue is the most suitable for general use. In the 
matter of expositions, it also seemed to be fairly well agreed 
upon that there is little profit in doing anything with those 
held in this country, where the thing. has been rather over 
done. Exhibiting at foreign expositions, however, has ap- 
parently been profitable to American manufacturers. 

EK. Payson Bullard, of the Bullard Machine Tool Co., Bridge- 
port, Conn., submitted his report on the apprenticeship ques- 
tion. This was well received. It advised, among other things, 
‘the adoption of a uniform system of agreement between em- 
ployers and the parents or guardians of the apprentices, and 
the retention of a certain amount of the apprentice’s wages by 
the employer as a surety of good conduct. It also suggested 
the adoption of a diploma signed by the officers of the Na- 
tional Machine Tool Builders’ Association. 

The Henry & Wright Mfg. Co., of Hartford, Conn., and the 
Kern Machine Tool Co., of Cincinnati, Ohio, were made mem- 
bers of the association. 

* * * 


SPRING MEETING OF A. S. M. E. 


The spring meeting of the American Society of Mechanical 
Engineers was held in Indianapolis, Ind., May 20-31, the head- 
quarters being the Claypool Hotel. Following is the pro- 
gram of papers presented: 

Report of the Committee on Standard Proportions for Ma- 
chine Screws. 


Preliminary Report of the Committee on Refrigerating 
Machines, 

Collapsing Pressures of Lap-Welded Steel Tubes. 
Stewart, 

The Balancing of Pumping Engines. 

The Economy of the Long Kiln. 

Ball Bearings. Henry Hess. 

Air Cooling of Automobile Engines. 

Materials for Automobiles. 

Special Auto Steel. T. J. Fay. 

Railway Motor Car. B. D. Gray. 

The Specific Heat of Superheated Steam. A. R. Dodge. 

The Flow of Superheated Steam in Pipes. E. H. Foster. 

Furnace and Superheat Relations. R. P. Bolton. 


The Determination of Entropy Lines for Superheated Steam. 
A. M. Greene. 


The Heating of Storehouses. H, oO. Lacount. 
Performance of Cole Superheaters. ‘W. F. M. Goss. 


bgt Malte 


A. F. Nagle. 
E. C. Soper. 


John Wilkinson. 
Elwood Haynes. 
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Experiences with Superheated Steam. G, H. Barrus. 

Superheated Steam in an Injector. S. L. Kneass. 

Use of Superheated Steam on Locomotives in America. H. 
H. Vaughan, 

Analysis of Locomotive Tests. S. A. Reeve. 


Materials for the Control of Superheated Steam. M. W. 


Kellogg. a 


‘WHITE STAR STEAMER ADRIATIC. 
The newest and biggest liner, the Adriatic of the White 


Star Line, reached her pier at New York, Thursday, May 16, 


1907. She is 725 feet 9 inches long over all, 75 feet 6 inches 
beam, with a hull about 50 feet deep. Her gross tonnage is. 
25,000 tons. There are accommodations for 3,000 first-class, 
second-class and steerage passengers. The boat has twelve 
water-tight compartments and nine steel decks. The double 
bottom extends through the whole length of the hull. The 
first- and second-class compartments are finely equipped, and 
a number of novelties have been introduced. Among them 
are a dark room for the amateur photographer and a Turkish 
bath attached to the gymnasium. The Adriatic is provided 
with submarine signalling apparatus of the submerged bell and 
telephone type, by means of which the officers of the vessel 


can be made aware in foggy weather of their proximity to 


similarly fitted ships and shore stations. 
* a * 


OBITUARY. 


William J. Johnston, founder of the Electrical World, and. 


one time publisher of the Hngineering and Mining Journal, 
died April 28 at his home in New York. At the time of his 
death he was publisher of the American Exporter. Mr. John- 
ston was born in Ireland in 1853, and his‘first occupation was 
that of a telegraph operator. He published the first periodical 
in the United States devoted to things electrical. 


WILLIAM H. DERBYSHIRE. 

William H. Derbyshire, president of the Chambersburg En- 
gineering Co., Chambersburg, Pa., died April 13. He was born 
in Canton, Ill., March, 1859. 
technic College of Pennsylvania in June, 1877, he went with 
the John Roach & Son Shipbuilding and Engine Works at 
Chester, Pa., where he remained until August, 1879, going 
from the Roach works to the machine tool works of Mr. 
Frederick B. Miles in Philadelphia. When the machine tool 
works and Wm. B. Bement & Sons were consolidated as the 
firm of Bement, Miles & Co., in 1885, Mr. Derbyshire became 
superintendent of the new concern, remaining in this position 
until November, 1897, when he formed the Chambersburg En- 
gineering Co. 

Mr. Derbyshire was a man of exceptional executive ability 
and engineering talent. He was an authority on smith shop 
and boiler shop equipment, and after the organization of the 
Chambersburg Engineering Co. he gave his entire time and 
attention to this class of machinery. He had taken out many 
patents on hydraulic equipment. One of them best known to 
the trade is his system of quick-acting hydraulic riveters 
and presses. The steam hammer was also the subject of 
numerous improvements at his hands, and steam drop ham- 
mers as well. Under his management the Chambersburg En- 
gineering Co. has grown from a very small plant to its present 
extensive dimensions, the works now including a large ma- 
chine shop, iron foundry, an open-hearth steel casting foun- 
dry, the total number of men at the present time employed 
being over 400. Although Mr. Derbyshire’s death is a severe 
loss to the company, the organization is such that the work 
that he planned will be carried heneeforward without inter- 
ruption. 


CHARLES HAYNES HASWELL. 

Charles Haynes Haswell died at his home in New York 
May 12, 1907,.of shock resulting from injuries received in & 
fall upon his dining-room floor, which dislocated his shoulder. 
Mr. Haswell, at the time of his death, was doubtless the oldest. 
engineer in the world and was widely known as the “dean of 
engineers.’ He was born May 22, 1809, in New York, and, 
therefore, had nearly reached the great age of 98 years. Not- 
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withstanding his years, he was in good health, and was en- 
‘gaged in important engineering work for New York City on 
Riker’s Island. Mr. Haswell received a classical education 
in the schools of New York and entered the engineering pro- 
fession at the age of 19. In 1829 he was employed by the 
boiler works of James P. Allaire, a famous ironmaster of 
that period, and in 1836 became a naval engineer in the employ 
of the United States government. He rose to the rank of chief 
engineer, and in 1845 was made engineer-in-chief, which po- 
sition he held until 1851. During this period he designed all 
of the machinery for ten ships and introduced numerous me- 
chanical improvements. He is said to have been the first to 
use zinc in marine boilers to prevent corrosion. He is also 


Charles Haynes Haswell. 


«credited with being the designer and builder of the first steam 
launch, called the Sweetheart. On retiring from the navy 
Mr. Haswell engaged in engineering practice in New York 
and for forty-two years was surveyor of steam vessels for 
marine underwriters of New York, Boston and Philadelphia. 
He retired from this post in 1893 and was since engaged in 
consulting work, of which municipal work for New York 
claimed a large share of his time. Although a civil engineer 
by profession he was known to most of our readers best as the 
author of Haswell’s Mechanics’ and Engineers’ Pocketbook, 
first published in 1843 in a small volume of 284 pages, and 
which has just gone into its 72d edition. Harper & Bros., 
the publishers, state that the total number of copies printed 
and sold is over 146,000. This work, originally compiled 
when the profession of the mechanical engineer as such was 
almost unknown, contained much matter that is now con- 
sidered outside its province, but, notwithstanding, it was and 
is a most valuable compendium of engineering knowledge 
and is highly regarded by thousands who refer to its con- 
venient mathematical tables and other useful data. The ac- 
companying cut shows Mr. Haswell working at his desk at 
his regular occupation, the photograph having been taken 
only a few months ago. The full-face portrait in the corner 
of the cut was taken several years before his death. 


#8) * 


PERSONAL. 


Miss C. M. Hawkins, graduate of the Pratt Institute Li- 
brary School has been appointed librarian of the Stevens In- 
stitute of Technology. An important feature of this library is 
the section devoted to patent literature containing files of 
the Patent Office Gazette and patent specifications. This sec- 
tion of the library has been liberally supported by Prof. W. H. 
Bristol. 


W. H. Booth, London, England, a well-known consulting 
engineer and writer on technical subjects, is on a business 
trip to America in the interests of the American patents on 
the Collier sectional rubber tire, the Renard road train, and 
the Reavell air compressor. If satisfactory business connec- 
tions are made, Mr. Booth may make the United States his 
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place of residence indefinitely. He is in position to dispose 
of foreign patents for American inventors, especially in Great 
Britain and France, and to assist in the advantageous location 
of manufacturing rights in Great Britain. 


Dr. William H. Tolman, director of the American Museum 
of Safety Devices, who has been appointed Commissioner 
General of the International Paper and Publicity Exposition 
to be held this year in Paris, will sail early in June. . While 
abroad, he will visit the great European museums of safety 
devices and industrial hygiene, to gain information concern- 
ing their accessions during the last year, and to acquire ma- 
terial for the American Museum of Safety Devices, to be 
opened in New York in the new 39th Street Building early 
in the autumn. Dr, Tolman will represent the Museum at the 
International Congress of Associations for Preventing <Acci- 
dents, to be held this year in Rome, and also at the Inter- 
national Housing Congress to be held in London during 
August. 

* * * 


FRESH FROM THE PRESS. 


TESTS OF REINFORCED CONCRETE BHAMS. By Ernest A. Moritz. 75 
pages, 6x9 inches. Illustrated with numerous cuts and diagrams. 
ecard by the University of Wisconsin, Madison, Wis. Price, 

cents. 


Tron AGH Directory. 331 pages, 44% x6%% inches. 
David Williams Co., New York. Price 25 cents. 
This issue of the very convenient Iron Age Directory is of the 
eleventh annual edition. It is a classified index of all the concerns 
whose advertisements have appeared in the Iron Age during the pre- 
ceding year.. 


Published by the 


By C. H. Kuderer. Published 
by C. E. Meyer, Allegheny, Pa. Price, 25 cents. 

This table is printed on cardboard, and gives the cubic feet per 
minute for air-ways 1 x 1 foot up to 10 x 10 feet, length 1,000 feet, 
with pressures from 1-10 to 5 inches, water gage. The tables are cal- 
culated by Atkinson’s formula: 


PEA 
= — x A; K = 00000000217. 
BEXG Ss 
TESTS OF CONCRETE AND REINFORCED CONCRETE COLUMNS, Series of 
1906. By Arthur N. Talbot. 64 pages, 6x9 inches. Published 
by the University of Illinois, Urbana, I11. 

This is Bulletin No. 10, issued by the University of Illinois’ En- 
gineering Hxperiment Station, and is of interest and value to all 
engaged in reinforced concrete work. Comparatively few tests have 
been made on concrete columns and most of these were made on small 
test specimens. Tests described in this bulletin were made on the 
600,000-pound testing machine belonging to the University. 


CAMBRIA STERL: HANDBOOK OF USEFUL INFORMATION FOR HWNGINEERS. 
Compiled by George H. Thackray. 468 pages, 44%, x 6% inches. 
Published by the Cambria Steel Co., Philadelphia. 

This book is of the eighth edition. It contains the usual matter 
found in handbooks of this class, being confined in general to infor- 
mation on structural shapes, giving weights, dimensions, properties of 
sections, and other matter required by the engineer when specifying 
steel for structural work. The typographical appearance of the book 
is good; it is well printed and well bound, and will be highly appre- 
ciated by those interested. In addition to the general matter, there 
are tables of areas and circumferences of circles, trigonometrical tables 
and miscellaneous information. 


TESTS OF REINFORCED CoNcRETE T-BnHAmMs, Series of 1906. By Arthur 
N. Talbot. 35 pages, 6x9 inches. Published by the University 
of Illinois, Urbana, IIl. 

This is Bulletin No 2, issued by the University of Illinois’ En- 
gineering Experiment Station. It describes a preliminary series of 
tests on reinforced concrete T-beams undertaken to determine the 
effect of different widths of beam which may be considered to con- 
tribute to the strength and stiffness of a beam. The tests also were 
made to determine the effectiveness of the metallic web reinforcement. 
The beams were reinforced with longitudinal rods, having a cross- 
section area equivalent to 1 per cent of the rectangle enclosing the 
bem an the beams failed through tension in the longitudinal rein- 
orcement. 


OPEN-H®ARTH STEEL CASTINGS. 


By W:. M. Carr. 118 pages, 5 x 7% 
inches. 19 cuts. Published by the Penton Publishing Co., Cleve- 
land, Ohio. Price, $1.50. 

This book is an exposition of the methods involved in the manu- 
facture of open-hearth steel castings by the basic and acid processes, 
and is compiled from a series of articles by the author published in 
the Iron Trade Review and the Foundry. It treats of the open-hearth 
furnace construction,. fuels and accessories, manipulation of heats in 
acid process and basic practice, order of charging, chemical analyses 
and physical tests, blow-holes in steel castings, heat treatment and 
annealing, repair of steel castings with thermit, cost of equipment for 
open-hearth steel foundries, etc. The growth of the use of steel cast- 
ings and the superiority of the open-hearth process for low-grade ores 
make this book of much interest to all concerned with foundry prac- 
tice and general machine construction. 


TECHNICAL YnAR Book, 1907 399 pages, 4 x 6 inches. 
Edited by Arthur C. Kelly and Charles Weekes. Published by 
aioe Marshall & Co., London. Price, cloth, $1.25; leather, 
$1.65. 7 

This book is composed of a collection of the principal technical 
articles of permanent value that have appeared in the 250-odd engi- 
neering journals published throughout the world. It has chapters en- 
titled automobiles, boilers and steam generation, cables and power 
transmission, electricity supply, general electrical, general mechanical, 
generators and motors, hydraulics, lighting, marine, mining, power, 
prime movers, traction and general. The guiding principle of selection 
is that the matter chosen shall have in a marked degree a permanent 
and general value as well as present interest, and it appears that the 
authors have made a good selection. The limit of space available has 
necessarily crowded out much matter that could have been used ap- 
propriately. It is hoped that the scheme will prove of sufficient 
popularity to admit of a substantial increase of size for succeeding 
years. 

AMERICAN PATTERN SHOP PRACTICE. 
6x9 inches. Illustrated. 
land, Ohio. Price $3.00. 

This work is divided into six sections, as follows: Engineer Pat- 


Illustrated. 


By H. J. McCaslin. 308 pages, 
Published by the Frontier Co., Cleve- 
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terns, Molding and Cores, Sweep Work, Gearing, Representative Pat- 
terns, and Hints, Suggestions and Rigs. ach section is separately 
paged, and the cuts separately numbered, the idea being to add to each 
section in future editions without disturbing the numbering of the 
pages and cuts throughout, as necessarily follows when the cuts and 
pages are consecutively:numbered. The author is fairly well known to 
the readers of trade papers, having contributed valuable articles on 
pattern work to the press. Several of these articles substantially ap- 
pear in the work, being modified to suit the conditions of the work. 
The line illustrations are all. wax engravings and the general typo- 
graphical appearance of the book is good. We believe that the book is 
one that will be appreciated by pattern-makers generally, inasmuch as 
the number of available books on pattern-making is very limited, and 
as this is a strictly practical work written by one who is master of 
his craft. ' 

Tun Seven Fouiies or Scimncs. By John Phin. 178 pages, 5% x 1% 
inches. 34 illustrations. Published by D. Van Nostrand Co., New 
York. Price $1.25. . 

This interesting book is one that should have a place in every public 

library. The main part of the book is taken up with discussions of 
the “‘seven follies of science,’ namely : squaring the circle; the duplica- 
tion of the cube; tri-section of an angle; perpetual motion; the trans- 
mutation of metals; fixation of mercury; and the elixir of life. ‘The 
problem of squaring the circle, that is, finding an exact mathematical 
equivalent for the area of any circle in the shape of a square, is one 
that has absorbed the energies of many would-be mathematicians, but 
it has been conclusively demonstrated that the circumference of a 
circle is incommensurable with its diameter. Hence the impossibility 
of establishing exact mathematical equivalent in a square for the area 
of a circle, although we are able to express the ratio of the circum- 
ference to the diameter to almost any required degree of accuracy save 
actual exactness. One English mathematician figured the value of 7 to 
707 places. This problem and others of the same kind are still discussed 
more or less, but scientists no longer concern themselves with these 
ancient puzzles, as they now have something of much greater worth 
to investigate. The chapter on perpetual motion is probably the most 
interesting of all to mechanics. It illustrates a number of the weird 
and foolish schemes that have been devised for cheating nature and 
producing power without giving an equivalent. The book also contains 
brief discussions of minor follies known as perpetual lamps, universal 
solvent, palingenesy, the powder of sympathy, and interesting illusions 
of the senses; also a discussion of the fourth dimension, etc. 


NEW TRADE LITERATURE. 


THE GENERAL PNEUMATIC TooL Co., Montour Falls, N. Y. Bulletin 
No. 58, on electric traveling cranes, describing features of construction. 


Norton Co., Worcester, Mass. Pamphlet entitled Testing for 
Safety, describing this company’s system of testing Norton grinding 
wheels. 

B. F. Sturtevant Co., Boston, Mass. Bulletin 146 of electric pro- 
peller fans, illustrating and describing various forms of this type of 
fan for moving air. 

FLANNERY Bout Co., Pittsburg, Pa. Leaflet of Tate flexible stay- 
bolt for locomotive boilers, giving requirements that should be com- 
plied with in the construction and application of flexible stay-bolts. 

IDEAL OPENING Dir Co., 24 West St., New York. Catalogue descrip- 
tive of the “Ideal’’ opening die, which utilizes the torsion due to 
threading to open the dies when the limit of thread has been reached. 

REVOLUTE MACHINE Co., 523 West 45th St., New York City. Cata- 
logue of the Everett-McAdam blue-print machine describing its parts, 
principle and efficiency. 

Tue S. OBERMAYER Co., Cincinnati, O., has issued a set of circulars 
setting forth the advantages claimed for Ceylon plumbago and other 
products manufactured by this company. 

PH. BONVILLAIN & E. RoncpwrRay, Paris. Catalogue describing the 
“Universal”? system of machine molding developed by this concern. 
This company exhibited examples of its product at the Convention of 
the American Foundrymen’s Association held in Philadelphia in May. 

T. R. AtMonD Mra. Co., 88 Washington Street, Brooklyn, N. Y. 
Catalogue of Almond drill chucks, Almond right angle transmission, 
Almond turret heads, Almond flexible arms for electric lights, and AI- 
mond fiexible steel tubing. 

FERRACUTH MACHINE Co., Bridgeton, N. J. Catalogue No. 15, being 
a temporary issue of their regular catalogue referring to nearly 500 
kinds and sizes of foot and power presses for working bar and sheet 
metals, paper, cloth, leather, etc. 

TABELL ANGAENDE SKOTSEL AF DYNAMOMASKINRER, being a translation 
by Sigurd Christenson of MACHINERY’s data sheet supplement ‘‘Dis- 
eases of Dynamos and Motors,’ September, 1906. This has been 
printed in pamphlet form for use in the Coast Artillery Schools of 
Sweden. 

WESTERN Envuctric Co., Chicago, Ill. Pamphlet entitled ‘Some 
Interesting Western Electric Co. Facts,’ mentioning houses and agen- 
cies, principal manufactures, system throughout the plant, ete. Also a 
pamphlet containing instructions for installation and maintenance of 
telephone machines. 

THE BiLuIncs & Sppncer Co., Hartford, Conn., has divided its 
present issue (1907) of circulars into two lvoks, one being a general 
eatalogue of machinists’ tools, etc., the other being devoted to fine 
tools and specialties. Both are illustrated and contain descriptions 
and price lists of these tools. 

GIsHo.UT MACHINE Co., 13816 Washington Ave., Madison, Wis. New 
eatalogue illustrating and describing Gisholt lathes (American type). 
The American semi-automatic turret lathe described is especially 
adapted for finishing such classes of work as gear blanks, cylinder 
heads, fly wheels, pulleys, etc., up to full swing of machine. 

WM. GARDAM & Son, INC., 45-51 Rose Street, N. Y. Bulletins No. 
2 and 14 of sensitive drill presses. These include very light bench 
sensitive drills and column sensitive drills having a capacity up to %- 
inch hole. 

CINCINNATI MACHINE Toou Co., Western Avenue and Frank Street, 
Cincinnati, Ohio. Catalogue of the Cincinnati upright drilling and 
tapping machines. Special attention is called to the patent gear tap- 
ping attachment with which about half the annual product of the com- 
pany is now equipped. The company has a new three-story plant, 
which is illustrated in catalogue. 

JOSEPH DIXON CRUCIBLE Co., Jersey City, N. J. Booklet, A Study 
in Graphite, by Prof. W. F. M. Goss, giving in detail a series of tests 
made by him at Purdue University. The book opens with a disserta- 
tion by Prof. Goss lhased on the conclusions drawn from the results of 
the tests. Then follow complete descriptions of the tests together 
with illustrations of the testing machine. 

Brown & SHARPE MFG. Co., Providence, R. I. Wight-page catalogue 
describing new machinist’s tools. These tools are a removable point 
pocket scriber; spacing attachment for automatic center punches; 
pocket automatic center punch; combination caliper and divider; mi- 
crometer caliper set, range 0 to 3 inches; short steel rules (5) with 
holder for measuring in constricted places such as keyways, etc. 

Forsps Company, Philadelphia, Pa. Catalogue descriptive of the 
Forbes system of sterilization for drinking water of plants, mills and 
factories, and all concerns employing labor. The matter of supplying 
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safe drinking water to the employes of manufacturing plants is of great. 
importance, not only from the humanitarian view-point, but for busi- 
ness reasons as well. The Forbes system is used by the Link-Belt 
Company, Philadelphia. 

THE English edition of La Revue de V’Ingenieur et Index Technique 
will in future be published by Mr. M. J. Fitz-Patrick, 51 rue de l’Aurore, 
Brussels, under the title of The Technical Index. This publication is: 
a. systematic record of current literature of the world. It lists the 
important articles of the technical press, proceedings of technical so- 
cieties and new books on technical subjects. The subjects are classi- 
fied by the Dewey decimal system. The subscription price of the ordi- 
nary edition is $2.50 yearly, and of the card index edition. $4.00. 

WESTERN ELectric Co., Chicago, Ill., is about to issue the 1907 
edition of its supply catalogue.. This will be a volume of 700 pages, 
and will list everything of importance in the electrical line. The sup- 
ply catalogue gotten out by the company in the past few years has 
been greatly in demand by dealers and others all over the country, 
because it contains not only a complete list of the material handled 
by the company, but features of general interest to the electrical trade. 
The present edition will be much more complete and instructive than 
any heretofore published by the company. 


MANUFACTURERS’ NOTES. 


WELLS Bros. Co., Greenfield, Mass., has moved its New York store 
from 56 Reade St. to 126 Chambers St. : 

THE New York offices of the Iron Trade Review have been changed: 
lee tes Nassau Street to the new West Street building, 90 West 

reet. 

_ THe Case Mre. Co., Columbus, O., manufacturer of cranes, has 
just completed a large addition to its factory which will increase the 
output about 30 per cent. 

Spracuyn ELecrric Co., New York, is manufacturing and marketing 
the dynamo-dynamometers for testing automobile engi es, developed by 
Mr. Joseph Tracy. 

F. H. Brown Macuinery Co. has agpened an office at 1102 Park. 
Building, Pittsburg, Pa., where a number of machine tool manufac- 
turers will be represented. The company will also buy and sell 
second-hand machinery. 

NORTON GRINDING Co., Worcester, Mass., manufacturer of cylindrical 
grinding machinery, bench and floor grinding machinery, universal 
tool and cutter grinders, is erecting a building which will double the 
present capacity of the company. 

NORTHERN ENGINNERING WorKS, 26 Chene St., Detroit, Mich., has 
furnished the plant of the Edison Sault Electric Co., Sault Ste. Marie, 
Mich., with a second 15-ton alternating current electric traveling 
Northern crane. 

HBERHARDT Bros. MACHINE Co., 66 Union St., Newark, N. J., gear 
specialist, is building a one-story addition to its factory. The exten- 
sion will accommodate several new planers, and a new engine room, 
and will increase the production of automatic gear cutting machines. 

FULTON MacHINe & VISE Co., Lowville, N. Y., advises us that its 
shop, machinery and patterns were destroyed by fire on Sunday, 
May 19. The company desires to obtain catalogues of all kinds per- 
taining to its business from various manufacturers, as its files were 
completely destroyed. 

WILMARTH & MorMAN Co., 580 Canal St., Grand. Rapids, 
will have an exhibit in space 984 at the American Railway Master 
Mechanics’ Association Convention to be held at Atlantie City, N. J., 
June 12 to 19: The secretary of the company, Mr. Charles W. Meech, 
will be in charge. 

GENERAL BLECTRIC CoO., 
located its San Francisco offices in the Union Trust building, in San 
Francisco. Since the fire the oflice had been located in the Union 
Savings Bank building, at Oakland, large temporary warehouses having 
been erected in the same city. 


J. H. Wacpnynorst & Co., Youngstown, Ohio, recently sold Wagen- 


horst electric blueprinting machines to the Babcock & Wilcox Co., 
Barbertown, Ohio; American Steel & Wire Co., Joliet, Ill.. Monongehela 
River Consolidated Coal & Coke Co., Pittsburg, Pa.; Thompson Sta- 
tionary Co., Vancouver, B. C., and others. 

Tub Ropsins & Myers Co., Springfield, Ohio, recently moved its New 
York office and salesroom from 66 Cortlandt St. to 145 Chambers St., 
where the company occupies a 5-story building. The new location pro- 
vides good facilities for carrying a larger stock and making prompter 
deliveries than before. The increase in their Hastern business in the 
power motor and fan motor line made the change necessary. , 

L. H. GiuMrr & Co., Philadelphia, Pa., have incorporated their busi- 
ness under the name of L. H. Gilmer Co., with a capital stock of 
$100,000. Mr. Ludwell H. Gilmer is the president of the concern, 
and Mr. G. W. Gilmer, Jr., vice-president. The company will have 
increased facilities for manufacturing the Gilmer belting and endless 
belts, and will also carry on a jobbing business in machinery and 
supplies. 

HILi, CLarKH & Co., INC., have removed their New York store to 
the West Street Building, 136 Cedar Street, occupying the northwest 
corner of the ground floor. Their new quarters are much larger than 
the old, and unusually well adapted to their business on account of 
the excellent light, arrangement and other features. The location is 
convenient to the machinery trade, and many concerns in their line 
have offices in the West Street Building. 

THe F. W. SpacKn MACHINE Co., Indianapolis, Ind., has completed 
a two-story addition to its factory, each floor containing about 10,000 
square feet of floor space. The company recently purchased the entire 
machinery equipment of a local machine shop retiring from business, 
and this will be installed along with the new equipment. The addi- 
tional machinery and space will about double the capacity of the com- 
pany. - 

Tun MICHIGAN CRUCIBLE STppL CaAsTINGS Co., 248-250 Guoin St. 
Detroit, Mich., has been incorporated under the laws of the state of 
Michigan for the purpose of manufacturing crucible steel castings, 
special attention being paid to automobile work. The firm expects to 
be ready to produce castings on or before the first of May. The presi- 
dent and general manager of the company is R. F. Flinterman and the 
superintendent of the plant is Mr. MacLeod. 

Norron Co., Worcester, Mass., manufacturer of grinding wheels 
made of Alundum and other abrasive specialties, is to erect a large 
addition to its Worcester works. The building designated as Plant 
‘will be extended to about 200 feet in length by 111 feet in width, 
which will more than double the present capacity. The building will 


also be fully equipped with kilns, mixing machines, shaving machines, 


etc., so as to permit of a large increase in output. 

EBERHARDT Bros. MACHINE Co., 66 Union St., Newark, N. J., 
announces that, because of the continued increase in the number of 
orders for its automatic gear-cutting machines and crank shapers, 
the company will discontinue the manufacture of crank shapers, and 


will give exclusive attention to its specialty, the design and manufac- — 


ture of automatic gear-cutting machines and gearing. The Machine 
Sales Co.; of New York City, has arranged to take over the produc- 
tion of the shapers, and will manufacture them at its plant at Pea- 
bodv. Mass. There will, therefore, be no interruption in the supply 
to the market. j 


Mich., © 


—S 


Schenectady, N. Y¥., has now permanently — 
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RAILWAY MACHINERY. 


A special edition of MACHINERY devoted to Locomotive and Car Equipment and Mechanics. 


July, 1907. 


ALTOONA LOCOMOTIVE TESTING PLANT, PENNSYLVANIA. 
~ RAILROAD. 


Altoona, Pa., has been in continuous operation, and the 

force of sixteen men have made on an average about 

three complete tests each week. Certain portions of the ap- 

paratus were temporarily installed at the Louisiana Purchase 

Exposition,* and experience gained through operation there 
has been embodied in the plant at Altoona. 

A separate building of steel and brick has been erected for 

housing the apparatus. The general appearance of the build- 

ing is shown in Fig. 2, which also indicates clearly the coal 


Gis November 19, 1906, the locomotive testing plant at 


a traction dynamometer. The axles of the supporting wheels 
run in heavy pedestals secured to cast iron bed-plates resting 
upon a concrete foundation. There are two bed-plates running 
parallel with the track, and in order that the supporting 
wheels may be directly beneath the locomotive drivers, these 
bed-plates are provided with T-slots, so that the pedestals can 
be moved along parallel to the track and secured in any posi- 
tion to suit the particular engine under test. The only wheels 
of the locomotive which move during a test are the drivers. 
The wheels of the leading truck rest upon rails secured to I- 


Fig. 1. Interior of Altoona Testing Plant, showing Traveling Crane, Locomotive on Testing Pit, Etc. 


handling arrangement outside of it, with the bin for ashes di- 
rectly over the track used for bringing in coal. 

The interior arrangement of the plant is shown in Fig. 1. 
The floor of the laboratory is on the track level and is made 
in sections, which can be removed by the traveling crane. The 
space below the removable floor is used for storing absorp- 
tion brakes, supporting wheels, and other parts, when not in 
use. On the same level as the storage space, and below the 
main floor, is all the apparatus for water supply used in con- 
trolling the brakes. 

The driving wheels of the locomotive under test rest upon 
supporting wheels with rims shaped to correspond with the 
head of the rail. See Fig. 3. The axles of these supporting 
Wheels are extended and carry absorption brakes. The turn- 
ing of the driving wheels causes the supporting wheels to re- 
Volve, but these may be retarded to any extent desired. The 
work actually done by the locomotive consists in overcoming 
the friction resistance of the supporting wheels and brakes, 
the resulting force exerted at the drawbar being measured by 


See ee 
* See RAILWAy MACHINERY, June, 1904, 


beams and supported upon the same bed-plates which carry 
the pedestals. The wheels of the trailing truck rest upon 
supporting wheels (which remain stationary during the test) 
and are carried by pedestals secured to the longitudinal bed- 
plates. - 

When preparing the plant to receive a locomotive, the pedes- 
tals are carefully bolted to the bed-plates, and so spaced that 
there will be a pair of supporting wheels directly beneath each 
pair of drivers of the locomotive. A section of special rail 
is next bolted to the inside faces of the supporting wheels. 
This rail is composed of a heavy I-beam to the top of which 
is secured a grooved head in which the flanges of the drivers 
run. «The tops of the supporting wheels are in line with the 
track entering the building, so that a locomotive can be backed 
in and the drivers will run on their flanges until in a position 
directly over their supporting wheels. After a locomotive has 
been secured in place, and its drawbar attached to the dyna- 
mometer, these grooved rails upon which it ran in are re- 
moved, leaving the drivers resting upon the supporting wheels. 

The axle for each pair of supporting wheels carries upon 
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each of its over-hung ends an Alden absorption brake. See 
Fig. 3. Hach of these brakes consists of two smooth circular 
cast iron disks, keyed to the supporting wheel axle. On each 
side of each one of these disks is a thin, copper diaphragm 
secured at its periphery, and also at its inner edge, to a hous- 
ing which does not revolve and which has its bearing upon 


Fig. 3. Showing Alden Absorption Dynamometers, Supporting Wheels, Etc. 


the hubs of the revolving disks. This stationary housing is so 
designed that when it is filled with water under pressure, the 
copper disks are forced against the revolving disks, creating 
friction. Provision is made for securing continuous and uni- 
form lubrication of the surfaces of these revolving disks, and 
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the water is caused to flow through the housing in order to 
carry away the heat generated. The water thus performs two 
functions: First, in supplying pressure to cause the friction, 
and second, in carrying away the heat generated by the fric- 
tion. 

Each brake is connected with the source of water supply by 


‘ i i 
magiecrye er My 


= 


a flexible hose. It is also connected with the discharge pipes 
by another flexible hose. The discharge pipes for all the brakes 
empty into an iron trough shown in Fig. 4, and each pipe is 
provided with a valve located adjacent to the valve in the sup- 
ply pipe for the same brake, In placing the load upon the lo- 
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comotive, these valves are adjusted until each of the individ- 
ual brakes absorbs its share of the work. After this prelimi- 
nary adjustment has been secured the power absorbed by all 
of the brakes may be increased or decreased by operating a 
large valve in the supply main. 

In order to secure water under uniform pressure for use in 
the brakes a special system has been installed. An elevated 
tank is located near the testing plant building and a two-stage 
centrifugal pump, driven by a 75-horse-power electric motor, 
delivers the water under a constant pressure of 75 pounds per 
square inch to the main header, from which branch the pipes 
leading to the individual brakes. The water discharged from 
the brakes empties into the iron trough shown in Fig. 4, and 
from there runs by gravity into a tank located beneath the 
floor of the building. Water from this intermediate tank is 
forced back into the outside supply tank by a centrifugal 
pump driven by a 20-horse-power electric motor. The outside 
supply tank is regularly used by locomotives going to and from 
a roundhouse in the vicinity, so that the warm water return- 
ing to the tank from the testing plant is not wasted and does 
not increase the temperature of the water to an appreciable 
extent. The entire water system is designed to permit of sup- 
plying a large volume of water at low pressure when running 
high speed tests, and the apparatus is capable of delivering 
900 gallons of water per minute. 

The locomotive is connected to the dynamometer by an ad- 
justable drawbar, and the dynamometer housing is provided 
with means for raising and lowering the dynamometer proper 


Fig. 4. Piping Arrangement for Absorption Brakes. 


to bring this drawbar truly horizontal for various heights of 
locomotive drawbar attachments in the tail-piece, varying from 
30 to 42 inches above the track. To decrease the vibration 
transmitted to the dynamometer through the drawbar, two 
safety bars are provided between the locomotive and the dyna- 
mometer frame. At their ends these bars have universal 
joints to insure perfect freedom of adjustment, and each bar 
is provided with an oil dash-pot near the dynamometer end. 
The dash-pots are in the form of double disks ground to fit 
their cylinders closely, and supplied with oil from founts., 
Their resistance to motion is adjustable by means of by-pass 
valves in their castings. 

The traction dynamometer, which measures the drawbar pull 
of the locomotive, is of the lever type. The weighing mech- 
anism is supported by a frame which slides up and down in 
ways formed by the housings. These housings are very mas- 
Sive, rigidly secured together, and anchored to a heavy foun- 
dation. The lever system is constructed upon the Hmery prin- 
ciple, in which flexible steel fulcrum plates take the place of 
knife edges used in ordinary scales. As the levers are ver- 
tical, instead of horizontal, their weight would not come upon 
the flexible fulcrum plates in the direction in which they 
transmit pressure. It has therefore been necessary, in cer- 
tain cases, to supply two fulcrum plates with their axes at 
right angles, one for carrying the weight of the levers, and 
the other for transmitting the thrust. 

* oe * 

Will the correspondent from Pittsburg, Pa., who asked cer- 
tain questions in regard to the shop operation sheets, kindly 
send his name and address? The information will be held 
strictly confidential. 
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ATLANTIC CITY CONVENTION OF THE A. R.M. M. 
AND M. C. B. ASSOCIATIONS. 


The fortieth annual convention of the American Railway 
Master Mechanics’ Association was held at Atlantic City, 
N. J., June 12, 13 and 14, inclusive. The meeting was opened 
by President John F. Deems. After finishing business, reports 
on “Mechanical Stokers,” “Shrinkage Allowance for Tires” 
and “Locomotive Lubrication’ were read. Then followed 
topical discussions on “Apprenticeship System on the New 
York Central Lines,’ opened by Mr. C. W. Cross. Mr. A. 
Lovell followed with an individual paper on “Shop Cost Sys- 
tems.” 

On Thursday, reports were made on “Results of Use of Dif- 
ferent Valve Gears,” “Proper Spacing of Flues in High-Press- 
ure Boilers,” “Blanks for Reporting Work on Engines Under- 
going Repairs,” “Development of Motor Cars for Light Passen- 
ger Service,” “Proper Width of Track on Curves, to Secure 
Best Results with Engines of Different Lengths of Rigid 
Wheel Base.” The topical discussions were: “Is it desirable 
to eliminate water-gage glasses on locomotives to enforce the 
use of gage-cocks?” opened by Mr. F. F. Gaines, and ‘“Rela- 
tive merits of outside and inside delivery pipes in connecting 
with locomotive injectors,’ opened by Mr. Strickland L. 
Kneass. The meeting was concluded by an individual paper 
by Mr. M. E. Wells, “Cause of Leaky Flues.” 

The closing session on Friday included discussion of reports 
on “Superheating,” ‘History of Movement of Locomotives at 
Terminals,’ and an individual paper, “Locomotive Failures,” 
by Mr. W. E. Dunham. The topical discussions were: ‘The 
corrugated tube for locomotive service, with the view of 
bringing out the reasons and advantages for its use,’ and 
“What is the best metal for hub liners for driving and engine 
truck wheels, the best method of applying, and the limiting 
lateral hub play for such wheels before repairs are required?” 
opened by Mr. J. F. Dunn. 

Mr. William McIntosh, superintendent of motive power of 
the Central Railroad of New Jersey, was elected president for 
the coming year. 

The Master Car Builders’ Association held its forty-first 
annual convention beginning June 17 and closing June 19. . 
Mr, W. EH. Fowler of the Canadian Pacific was the presiding 
officer. 

The reports and topical discussions and papers included: 
“Standards and Recommended Practise,’ “Up-to-date Cleaning 
of Passenger Equipment,’ opened by Mr. P. H. Peck; “‘Passen- 
ger Car Ventilation,” opened by Mr. Wm. McIntosh; “Triple 
Valve Tests,” “Brake-Shoe Tests.” 

“Tests of M. C. B. Couplers,” ‘Revisions of Rules for Load- 
ing Long Materials,” ‘Rules for Interchange, including Report 
of Arbitration Committee on Revision of Freight and Passen- 
ger Car Rules and Prices for Repairs of Steel Cars,” “Cast 
Iron Wheels,” “Solid Steel Wheels for Passenger Cars,” 
“Freight Car Repair Shop for Winter Work,” “Arch Bars for 
80,000-pound Capacity Cars,” ‘Air Brake Hose Specifications; 
Chemical Analysis of Hose.” 

“High-Speed Brakes,” “Height of Brake Staff,’ “Automatic 
Connectors,” “Tank Cars,’ “Stress to Which Wheels for 
100,000-pound Capacity Cars are Subjected,” “Clearance for 
Lateral Equipment,’ ‘Lateral Coupler Clearances,” ‘Truck 
Springs on Journal Boxes Rather Than Under Bolster.” 

Mr. George N. Dow, general mechanical inspector, Lake 
Shore & Michigan Southern R. R., was elected president of 
the association. 


Exhibitors at the Convention. 


The following is a partial list of the 254 concerns repre- 
sented at the Atlantic City convention, the names chosen 
being those exhibiting products of the most interest to the 
machine shop: 

American File Sharpening Co., New York. Sand-blast ma- 
chine for sharpening files. 


Armstrong Bros. Tool Co., Chicago, Ill. Armstrong lathe 
and planer tool-holders, and other tools for the machine shop. 

Baldwin Steel Co., New York. ‘‘Hudson” high-speed steel, 
milling cutters, reamers, twist drills, lathe tools, ete. 

Besly & Co., Chas. H., Chicago, Ill. Spiral disk grinders, 
taps, oil, oil-cups, babbitt, spiral groove grinding disks, ete. 
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Best American Calorific Co., W. N., New York. Oil-burning 
furnaces and oil-burners. 
Bethlehem Steel Co., 
steel, drop forgings, stay-bolt iron, 
steels of great tensile strength. 
Bickford Drill & Tool Co., Cincinnati, 
fitted with variable-speed motor. 
Birdsboro Steel Foundry & Machine Co., Birdsboro, Pa. 
Wagner universal cold saw and Jackson belt-lacing machine. 
Boker & Co., Hermann, New York. Samples of “Novo” 
steel, showing the new patent sections and “Intra” steel, a 
new high-speed steel much lower in price than “Novo.” 
Bridgeport Safety Emery Wheel Co., Bridgeport, Conn. 
Motor-driven bar- and knife-grinder, motor-driven tool-grinder, 
and samples of emery-corundum and carbo-alumina wheels. 
Bullard Machine Tool Co., Bridgeport, Conn. New 36-inch 
vertical turret lathe. This company gave away to those inter- 
ested a handsome souvenir consisting of the Cox slide-rule 
mentioned in another part of this issue. 
Carborundum Co., Niagara Falls, N. Y. Carborundum 
wheels, and other grinding shapes made from this abrasive. 
Celfor Tool Co., Chicago, Ill. This concern is the successor 
to the Geo. R. Rich Co., and exhibited the Rich high-speed 
twist and flat drills in operation. 
Chicago Pneumatic Tool Co., Chicago, Ill. Franklin air 
compressor and pneumatic tools for the machine and boiler 
shop and other industrial plants and purposes. 


South Bethlehem, Pa. High-speed 
special high-grade alloy 


Ohio. Radial drill 


Cleveland Pneumatic Tool Co., Cleveland, Ohio. Pneumatic 
hammers, breast drills, ete. 
Cling Surface Co., Buffalo, N. Y. Samples of “Cling-Sur- 


face” for increasing the transmission power of belts. 
Crocker-Wheeler Co., Ampere, N, J. Variable-speed motor 
in operation. i 
Crucible Steel Co. of America, Pittsburg, Pa. High-speed 
steel twist drills, steel forgings, cold-drawn wire rods, etc. 
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Landis Machine Co., Waynesboro, Pa. 
chine and stay-bolt cutter. 

Landis Tool Co., Waynesboro, Pa. 
No. 1% universal grinder. 

Lang Co., G. R., Meadville, Pa. 
machine tools. 

Lodge & Shipley Machine Tool Co., Cincinnati, Ohio. 24-inch 
x 12-foot all-geared head, standard screw-cutting lathe, driven 
by a 10-horse-power variable-speed motor. 

McConway & Torley Co., Pittsburg, Pa. Freight and passen- 
ger car couplers. 

Phillips, Lafitte Co., Philadelphia, Pa. 
pering and brazing powders. 

Phillips, Sons & Co., F. R., Philadelphia, Pa. ‘Velos” high- 
speed steel and twist ‘drills made by the Walter Spencer Co., 
Sheffield, England. 3 

Pittsburg Automatic Vise & Tool Co., Pittsburg, Pa. Double- 
swivel and single-swivel machinist’s vise, pipe vise, wood- 
worker’s vise, ete. 

Rockwell Engineering Co., New York. Oil fuel furnaces for 
brass melting, rivet heating, flue welding, case-hardening, ete. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. Injectors for 
locomotive and stationary boiler feeding. 

Shelby Steel Tool Co., Pittsburg, Pa. Steel locomotive belts, 
seamless tubing for link bushings, and Shelby steel tubing. 

Sprague Hlectric Co., New York. Air-brake hose and other 
lines of hose covered with flexible steel armor. 

Stoever Foundry & Mfg. Co., Myerstown, Pa. 
ing and cutting-off machine. 

Tate, Jones & Co., Inc., Pittsburg, Pa. 
and appliances for railroad shops, ete. 

Underwood & Co., H. B., Philadelphia, Pa. 
bar outfit for locomotive cylinders. 

Wagenhorst & Co.,. J. H., Youngstown, Ohio. 
printing machine. 


Bolt-threading ma- 
No. 16 gap grinder and 


T-head clamping bolts for 


Welding plates, tem- 


Pipe thread- — 
Oil-burning furnaces 
Portable boring 


Electric blue- 


Fig. 1. 


T. C. Dill Machine Co., Philadelphia, Pa. Fifteen-inch rapid 
production slotter in operation, demonstrating its ability to 
take heavy cuts, and showing its range. 

Joseph Dixon Crucible Co., Jersey City, N. J. 
Dixon graphite products, greases, pencils, etc. 

Richard Dudgeon, New York. Hydraulic jacks for railroad 
use. 

Fox Machine Co., Grand Rapids, Mich. Mitering machine 
for patternmakers and other woodworkers, milling machines, 
wood trimmers, heavy pipe cutter, core-box machines, etc. 

Garvin Machine Co., New York. No. 2 Garvin universal 
milling machine with new bes dividing head, and other 
machine tool products. 

Gisholt Machine Co., 
holt turret lathes. 

Goldschmidt Thermit Co., New York. Exhibit showing the 
use of thermit for locomotive repair work. 

Greene, Tweed & Co., New York. Reversible ratchet 
wrenches and other specialties handled by the concern. 

Harrington, Son & Co., Edwin, Philadelphia, Pa. Samples 
of gear hoists, screw hoists and travelers. The company also 
exhibited a stay-bolt threading machine. 

Helwig Mfg. Co., St. Paul, Minn. Pneumatic reversible 
motors, pneumatic stay-bolt clippers, pneumatic grinders, flue 
expanders and pneumatic hammers. 

Hess-Bright Mfg. Co., Philadelphia, Pa, 
Hess-Bright bearings. 

Houghton & Co., E. F., Philadelphia, Pa. Case-hardening 
materials, lubricating oils, cylinder oils, Marck steam tray, 
hydraulic packing leathers. 

Independent Pneumatic Tool Co., Chicago. Ill. Reversible 
and non-reversible piston air-drills, wood-boring machines, 
pneumatic hammers, pneumatic turbine wood saw, ete. 

Jenkins Bros., New York. Valves.and packing. 

Justice & Co., Philip S., Philadelphia, Pa. Hydraulic jacks. 

Kent & Co., Edwin R., Chicago, Ill. High-speed tool steel, 
milling cutters, drill chucks, 


Samples of 


Madison, Wis. Photographs of Gis- 


Samples of the 


Superheated Steam Locomotive, Canadian Pacific Railway. 


Walworth Mfg. Co., Boston, Mass. 

Watson-Stillman Co., New York. Hydraulic jacks. 

Western Tool & Mfg. Co., Springfield, Ohio. Lathe and 
planer tools, expanding mandrels, adjustable reamers, etc. 

Wilmarth & Morman Co., Grand Rapids, Mich. Yankee 
twist-drill grinders. 

Yale & Towne Mfg. Co., New York. Electric hoists. 


* * * 


SUPERHEATED STEAM LOCOMOTIVE FOR 
CANADIAN PACIFIC RAILWAY. 


The Locomotive & Machine Company of Montreal, Limited, 
has recently completed fifteen ten-wheel type locomotives for 
the Canadian Pacific Railway—one of which is illustrated here- 
with. These engines are equipped with the Horsey-Vaughan 
type of superheater, and are especially interesting as repre- 
senting the use of large cylinders and low boiler pressure in 
conjunction with superheated steam. 

The Canadian Pacific has taken the lead of all other roads 
in the country in the application of the superheater to loco- 
motives, and the results obtained with superheated steam on 
this road have done a great deal toward establishing the 
superheater as a fixture in American locomotive practise. 

It is the growing opinion among railroad men that boiler 
pressures have been increased to a point where boiler repairs 
and maintenance are out of proportion to the benefit derived, 
and it will probably develop that one of the greatest economies 
obtained by the use of superheated steam is a reduction in 
boiler repairs, as a result of the ability to work with lower 
steam pressures, 

The engines illustrated are practically identical in design 
with a previous order, also equipped with superheaters, built 


Stillson pipe wrenches. 
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20 pounds in the boiler pressure. 
a total weight of 192,500 pounds, of which 142,500 pounds is 
carried on the driving wheels. The cylinders are 
in diameter by 28 inches stroke, and with 


driving-wheels 


IN 
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by the same company for that road, except for an ingrease of 
11% inch in the diameter of the cylinders and a reduction of 
In working order they have 


221% inches 
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having been obtained. The characteristics of the design are, 
briefly: two independent headers with fingers cast integral, one 
located in the top of the smoke-box with fingers extended down- 
ward for saturated steam, and one just below the center of the 
smoke-box with fingers extended upward for superheated steam, 
the fingers being arranged in alternate rows for connection to 
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Fig. 2, Smoke-box Arrangement of Superheater. 


63 inches in diameter and a working pressure of 180 pounds, 
the engines have a theoretical tractive power of 34,410 pounds, 

The boiler is of the wagon-top type, the outside diameter 
of the first and smallest course being 70%¢ inches. , It is fitted 
with 240 boiler tubes, 2 inches diameter, and 24 superheater 
fire tubes, 5 inches outside diameter. The total heating sur- 
face is 2,403 square feet, of which the tubes contribute. 2,237 
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Fig. 3. Top Header of Superheater. 


Square feet and the firebox the remainder. The firebox is 
102% inches long and 69% inches wide, and has a grate area 
of 50 square feet. 

The superheater, as mentioned above, is of the Horsey- 
Vaughan type, which has been applied with very successful 
results on the Canadian Pacific road, high degrees of superheat 


the superheater pipes, which project into the 5-inch fire tubes 
A number of the usual boiler tubes in the upper part of the 
boiler are replaced by large fire tubes, 5 inches outside diam- 
eter, there being 24 such tubes in this design. Hach large tube 
contains four small supcrheater tubes 1144 inch outside diam- 
eter, connected in pairs at the back end by cast steel return 
bends. Each pair of small tubes is connected at the front end 
with the saturated and superheated headers by means of union 
nuts and special cast wheel fittings which screw into the 
headers. 
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Fig. 4. Bottom Header of Superheater. 


An order of fifteen engines for this road, built at the same 
time and exact duplicates of the ones illustrated, had a work- 
ing pressure of 175 pounds, instead of 180 pounds. 


Specifications of the Canadian Pacific Railway Superheater 
Locomotive. 


Cylinder, simple piston valve; diameter, 22144 inches; stroke, 


28 inches; piston-rod diameter, 3% inches; piston packing, 
cast iron rings. Valves, type, piston; diameter 11 inches; 
travel, 6 inches; steam lap, % inch; clearance, 14% inch; 
setting, line and line in full gear, front and back, 
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Gage, 4 feet 814 inches; wheel-base, driving, 14 feet 10 inches; 


rigid, 14 feet 10 inches; total, 26 feet 1 inch; total, engine 


and tender, 54 feet 614 inches. 

Weight in working order, engine, 192,520 pounds; on drivers, 
142,560 pounds; total, engine and tender, 318,880 pounds; 
tractive power, 34,410 pounds. 

Axles, driving journals, main, 914 x 12 inches; others, 9 x 12 
inches; engine truck journals, diameter, 6 inches; length, 
10 inches; tender truck journals, diameter, 514 inches; 
length, 10 inches. 

Boxes, driving, main, cast steel; others, cast steel. 


Fig. 34. Winding of Drum Armature: 


Boiler, type, extension wagon top; outside diameter first ring, 
7034 inches; working pressure, 180 pounds; fuel, bitum- 
inous coal. 

Heating surface, tubes 2,237 square feet; 
square feet; total, 2,403 square feet. 

Firebox, type, wide over frames; length, 10214 inches; 
width, 69% inches. 

Grate, area, 50 square feet; style, cast iron rocking, 
Canadian Pacific Railway. Thickness of crown, % inch; 
tube sheet, 4% inch; sides, 5-16 inch; back, 8% inch. 

Water space, front, 5 inches; sides, 414% inches; 
3% inches. Crown staying, radial. } 

Tubes, number, 240; diameter, 2 inches; superheater 
tubes, 24, 5-inch Mannesman steel; length 14 feet 4 inches; 
gage No. 11 B. W. G. Engines equipped with Vaughan- 
Horsey superheater. 

Exhaust pipe, cast iron, single C. P. Ry. style. 

Smokestack, diameter, top 16% inches; choke, 
inches; top above rail 15 feet 2 inches, 


firebox, 166 


back, 


141% 
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Fig. 35. Winding of Drum Armature. 


Brake, Westinghouse-American combination, automatic and 
straight air; tender, Westinghouse; air signal, Westing- 
house schedule J; pump, 11 inches, left-hand; reservoir, 
one, 22% inches by 140 inches. 

Tender frame, C. P. Ry. standard 10 and 13-inch channel; tank, 
style, C. P. Ry. standard semi-water bottom; capacity, 
5,000 Imperial gallons; fuel capacity, 10 tons. 

Wheels, driving diameter outside tire, 63 inches; center diam- 
eter, 56 inches; material, main, cast steel; others, cast 
steel; engine truck, diameter, 31 inches; kind, cast steel 
spoke steel tire; tender truck, diameter, 34 inches Krupp 
wrought iron disk center, steel tired. 

Engine truck, four-wheel, swing center bearing. 
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ELECTRIC RAILWAY MACHINERY AND 
APPARATUS.—5. 


_WM., BAXTER, JR 


In the last article we explained the winding of a ring arma- 
ture, in connection with Fig. 24. This type of armature is the 
best one with which to begin the explanation of the way in 
which the wire coils are wound upon armatures, because the 
winding itself is decidedly simple, and the form of the arma- 
ture and the wire coils is such that the location and connec- — 
tion of the latter can be shown very clearly in a diagram. In 
practise, however, ring armatures are seldom seen; in fact, 
at the present time there are very few, if any, machines made 
in which they are used. The type of armature universally used 
is that known as the drum, its name being derived from the 
form of the iron core upon which the wire coils are wound. 


Drum Armatures. 

The difference between a. ring and a drum armature is that 
in the former the iron core is ring-shape, and the wire coils 
are wound close to the surface of the ring, inside as well as 
outside, as clearly shown in Fig. 24. In the drum armature 
the core is made in the form of a drum; therefore, there is no 
center space through which the wire can be passed, but in- — 
stead, each coil is wound entirely upon the outer surface. If 
the ring winding diagram, Fig. 24, is examined, it will be 
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Fig. 36. Winding of Drum Armature. 
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seen that the direction of the current flowing through the wire 
on one-half of the ring is directly opposite to that on the 
other half, so that if any one turn were wound from one side 
of the ring to the other, instead of passing through the center 
space, the direction of the current in the two sides of that — 
coil would be just what it should be; but it cannot be seen 
from this that if all the coils were wound in this way, the cur- 
rent through all of them would flow in the proper direction. 
Furthermore, it is not very clear just how such coils should be 
connected so that for all positions of the armature the cur- 
rent entering the commutator through one brush will divide 
into two parts and each flow through one-half the wire on the 
armature to reach the opposite brush, as is clearly the case in 
the ring winding. The way in which a drum armature is 
wound so as to accomplish this result can be clearly explained 
by the aid of a few simple diagrams. | ; 


The Elementary Principles of Drum Armature Winding. 

Fig. 34 illustrates, in a simple form, a drum armature with 
a few of the coils wound upon it. For the purpose of making 
the diagram simple, only the iron core is represented, the 
shaft and commutator being omitted, and the wire~coils are 
shown of one turn each. Starting from a, the wire runs along 
the surface of the core to the back end and crosses to the op- 
posite side, as shown by line a,, and returns on the under 
side, line a,, and terminates at b. This forms one coil. The 
end b of this coil and the beginning c¢ of the next coil are 
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connected with the same segment of the commutator, so that 
we can form the second coil by simply bending the wire 
around in a loop as shown at s, and thus avoid using separate 
pieces of wire for each coil. The second coil follows the path 
¢,€ to the end d, and this is connected with beginning e of 
the next coil, or we can make a loop as at s. The third coil 
follows the path e,e, to f, and then’ the fourth coil follows 
path g g,, and if the diagram were continued it would join the 


ia 


* } tN 


ON 


Fig. 87. Crocker-Wheeler Bipolar Motor, 
beginning of the fifth coil. In the same manner the end of 
the fifth coil would be connected with the beginning of the 
sixth, and so on until all the coils on the armature were 


wound. 
Connecting Coils with Commutator. 


The ends of the coils, 0, c, d, e, f, g, ete., are connected with 
consecutive commutator segments, each pair with one segment. 
Looking carefully at the diagram it will be seen that the ends 
shown will connect with commutator segments that will cover 
only one-half as much of the circumference as is covered by 
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Fig. 38. Series Winding of Bipolar Motor. 


the wire coils, for the simple reason that the coils cover an 
equal amount on both sides of the diameter; therefore, if we 
continue the winding, we will fill up the surface. of the arma- 
ture core when only one-half the commutator segments are 
connected. To provide coils to connect with the segments on 
the other half of the commutator, we wind a second layer of 
coils on the armature, these being placed in the spaces be- 
tween the coils already wound. Stating this in another way, 
the first time we go around the armature, winding coils, we 
only fill the alternate spaces, and on the second turn, coils 
are wound in these spaces. The coils of the first turn around 
the armature connect with the segments on one-half of the 
commutator, and the coils wound on the sevond turn are con- 
nected with the segments on the other half. 

In Fig. 34 each coil is made with only one turn, so as to 


simplify the diagram, but coils of two or any number of turns 


can be wound by making as many turns around the armature 
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core aS may be desired, and on the last turn the end is 
brought to the position for connecting with the commutator 
segment, as is clearly shown in Fig. 35, which illustrates coils 
of two turns each. Further light is thrown upon the subject 
by diagram, Fig. 36, which represents an end view of an arma- 
ture fully wound with eight coils of one turn each, the inner 
circle representing the commutator. If the current is sup- 
posed to enter through the top segment, one-half of it will 
pass up to coil 1 and the other half will flow to coil c. Fol- 
lowing both these currents it will be found that after each 
one has passed through four coils it will reach the lower com- 
mutator segment. If the paths of the two branch currents 
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Fig. 39. Shunt Wound Bipolar Motor. 


are traced out from any other commutator segment, it will be 
found that they will be the same as from the top and bottom 
segments; that is, in every case each current will pass through 
four coils. It will also be found that on one-half the arma- 
ture surface, the current will flow from front to back,:- and on 
the opposite half the flow will be from back to front, just as in 
the ring armature. 
Type of Machines in which Drum Armatures are Used. 

Drum armatures, wound in the manner explained in the fore- 
going, are used in motors constructed with two poles. Such 
machines are generally called bipolar motors. Fig. 37 shows a 


Fig. 40. Four-pole Field. 


small stationary motor of this type made by the Crocker- 
Wheeler Co. These machines, as well as all other types of 
direct current motors and generators, can have their field 
coils and armature connected in different ways, with reference 
to each other and to the external circuit. These different ways 
of connecting them can be easily explained with the aid o7 
Figs. 38 and 39, which are diagrams of a bipolar machine, 
illustrating the series and the shunt types of connection. 
In addition to these two types there are the compound and 
the differential for motors, and the compound for generators. 


602 


Series-connected Motor. 


Fig. 38 represents a series-connected motor. It is called by 
this name because the armature and the field coils are con- 
nected in series, so that all the current that passes through 
the motor flows through both parts. In this diagram the cur- 
rent enters the field coil A at the upper end, and passing out 
of the lower end, goes to brush B resting on the commutator. 
From here the current flows through the armature by two 
paths, as explained in the foregoing, and reaches brush B, from 
where it flows out to the main line. In some motors, as for 
instance, Fig. 37, there are two field coils, or even more, and 
then the current enters through one of these coils, and from 
the end of this goes to the commutator brush, thence through 


Fig. 41. 


Crocker-Wheeler Rai:way Generator. 


the armature, as just explained, and from the second com- 
mutator brush passes to the second field coil, flowing through 
the latter and then back to the line. This connection is made 
simply to balance the construction, mechanically, but the op- 
eration is the same as if the current passed through both the 
field coils first, and then through the armature. 


Action of the Series Motor. 

The series motor, in running, acts the same as a steam en- 
gine without a governor; that is, if the load is light it runs 
fast, and if the load is heavy it runs slow, and if all the load 
is thrown off it will run away, provided the current is not im- 
mediately cut down, just as the engine will do if the throttic 
is not immediately closed. There is a difference, however, be- 
tween the action of tne series motor and the engine, which is 
that the former pulls harder the more it is loaded. For this 
reason the series motor is admirably adapted for railway ser- 
vice, and is used exclusively in that field. Another feature 
that makes it adaptable to railway work is that its velocity 
can be varied through as wide a range as may be desired. 


The Shunt-connected Motor. 


The diagram, Fig. 39, illustrates a shunt-connected motor. 
The whole of the current does not, in this case, pass through 
the field coils as well as through the armature. On the con- 
trary, only a very small portion goes through the field; but to 
make up for the lack in quantity, the field coils are made of 
many turns of fine wire. In Fig, 39 the field current is shunted 
from the armature circuit at a, and after passing through the 
field coil returns to the main circuit at b, thus passing around, 
or shunting, the armature. The current that flows through 
the field coil is all the way from about one per cent of the 
whole, in large, highly efficient machines, to four or five per 
cent in small motors. 


Action of the Shunt Motor. 


The action of a shunt motor is the same as that of a steam 
engine provided with a good governor, that is, it runs at a 
constant speed, or nearly so, regardless of whether the load 
is light or heavy. Owing to this fact this type of motor is 
suited for driving machinery of any-kind that requires a uni- 
form yelocity, but it is not suited to railway service, Shunt 
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motors can be made to run at different speeds by slightly 
changing the proportions, but the range of speed variation is 
not sufficient for railway work. 

Other Types of Motor Connection. 

The compound wound motor is a combination of the series 
and the shunt winding, that is, it has two sets of field coils, 
and through one all the current passes, just as in the series 
machine, and through the other only a small portion, as in the 
shunt motor. This winding was developed so as to make the 
motor pull harder, like the series motor, when the load is 
increased, and at the same time possess the feature of not 
being able to run away, which is characteristic of the shunt 
motor. It is principally used for elevator work. 

The differential wound motor is provided with series and 
shunt coils, just like the compound machine, the only difference 
being that the current flows through the series coils in the 
reverse direction, so as to act in opposition to the shunt coils. 
This winding was devised years ago under the belief that it 
would cause a motor to regulate more closely when running 
with a variable load, but experience has shown that, if prop- 
erly designed, the plain shunt motor will run just as well. 

Multipolar Machines. 

The bipolar type of machine is used at the present time only — 
for small motors. Larger ones and generators are made with 
four, six, or a greater even number of poles. The reason for 
using more than two poles will be fully explained hereafter. 
The appearance of the field of a four-pole machine can be seen 
in Fig. 40, which is a design that, with small modifications, is 
used extensively for stationary motors ranging from ten to 
fifty horse-power. Fig. 41 shows the field frame of a large 
Crocker-Wheeler 16-pole generator of the type used for rail- 
ways and power transmission. It is connected directly with a 
large steam engine, the crank of the latter being mounted on 
the end of the armature shaft. 

Railway Motors. 

Railway motors are universally made of the multipolar type, 
the number of poles being in almost every case four. A West- 
inghouse railway motor, having four poles, is shown in Fig. 
42. These motors are made so that the under half of the 


Fig. 42, Westinghouse Railway Motor, with under half Lowered. 


field frame may be lowered, so as to permit of easily remov- 
ing the armature when necessary. The two poles in the 
lower half of the field frame are seen at P. The armature is at 
A, and B is the casing within which are the gears that trans- 
mit the motion of the armature shaft S to the car axle D. One 
of the four field coils is seen at C. The mechanical features 
of this motor are quite clearly shown in the illustration. The 
electrical portion will be fully explained hereafter. 
* * * 


The large gas engine is rapidly coming to be an important 
factor in power development in the United States. One large 
company has orders for 36 gas engines of 4,000 horse-power 
each, or an aggregate of 144,000 horse-power; 25 of these great 
engines go to the new plant of the United States Steel Corpora- 
tion at Gary, Ind. These engines weigh 1,500,000 pounds 
apiece, and the entire 36 will require 2,300 freight cars to 
transport them, 
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WORKS OF THE LANDIS TOOL Co. 
H. F, NOYES.* 

One of the younger machine tool manufacturing establish- 
ments which has grown rapidly within the past few years, is 
that of the Landis Tool Co., Waynesboro, Pa., the largest 
exclusive manufacturers of wet-grinding machinery in this 
country. This firm manufactures at present only cylindrical 


Fig. 1. 


grinding machines, ranging in sizes from 10x 20-inch to 
30x 198-inch, and including about fifty different types; it 
employs over 450 men, the number of employes having more 
than doubled within the past three years. The illustration, 
Fig. 1, shows a general view of the plant, taken from 
Fig. 2 is a ground plan of the property, 
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of about 10,000 square feet. About 2,000 square feet has been 
added to the foundry, and a separate building erected for the 
cleaning of castings and storage of the smaller castings, the 
larger ones being stored out-of-doors, in the yards. The power 
plant has been rebuilt entirely, as formerly most of the power 
consumed was obtained from the city. 


Shipping facilities are afforded by direct connection with 
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General View of Landis Tool Co.’s Shops, Waynesboro, Pa. 


both the Western Maryland R. R. and the Cumberland Valley 
R. R. Standard gage tracks are laid to both machine shops, 
to the power plant and to the foundry, and in addition are so 
arranged as to cover a good portion of the yards used for 
storage purposes. A locomotive crane is used for transferring 
In addition, a narrow 


heavy work from one point to another. 
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Fig. 2. Plan of Landis Tool Co.’s Property, Waynesboro, Pa. 


and the remaining photographs are views taken in the differ- 


ent departments. 

Several buildings and a good deal of machinery have been 
added within the last two years. The older machine shop, 
which was originally separated from the office building by 
about 60 feet, has been connected with it, and an addition 
also put on the other end, making an increase in floor space 
Sent alll ee le 
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‘steam at 125 pounds pressure. 


gage road connects the foundry, casting cleaning building, pat- 
tern-storage house and yards, for handling lighter materials. 
The boiler plant comprises three 150 H.P. boilers, generating 
A feature of the arrangement 
of these boilers is the high firebox, about 5 feet being allowed 
over the grate surface, it being Mr. Landis’ belief that better 
combustion and greater efficiency is to be obtained by this con- 
struction, and the results seem to bear out this theory. 
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Power is obtained from two 300-H.P. direct-connected en- 
gines, coupled with two 200-K.W. generators, 220 volts, direct- 
current. The plant is operated in divisions of 25 to 5OREES 
each comprising a line-shaft driven by a suitable size motor, 
according to the requirements of the various departments. 
The larger machines are operated by individual motors. 

The buildings are heated throughout by the Sturtevant sys- 
tem of forced hot air circulation, exhaust steam being chiefly 
used for heating the air. 

The foundry is of about 12,000 square feet floor space, the 
building being of brick and steel construction. The core-room 
and ovens are arranged at the northwest end of the building. 
The photograph, Fig. 3, was taken from this end of the build- 
ing, and gives an interior view taken just as the foundrymen 
were beginning to pour, and shows at the right a stream of 
metal issuing from the cupola, An electric crane of 15 tons 
capacity and 30-foot span covers the entire west side of the 
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Fig. 8. Foundry, Landis Tool Co.’s Shops. 
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Fig. 4. Outside View of Foundry. 


building, and the lighter work and molding machines are 
arranged on the other side. The castings are cleaned both by 
hand and by sand-blast in a separate building. 

The property provides ample yard space for the storage of 
heavy castings, it being the practise to weather all parts where 
accuracy of form is required, such as beds, as long as possible. 
Fig. 4 shows a lot of about 100 beds left out to season. 

The machining is done in two shops, forming the two parts 
to an L, one being 338 by 80 feet, and the other 150 by 100 
feet. Hach is arranged with a gallery at one side, the other side 
being left clear for operating an electric crane, each crane being 
of 20 tons capacity. The first floor of shop No. 1 is devoted on 
the side under the gallery to lighter lathe work, milling, drill- 
ing, and grinding. The space under the crane is used for 
scraping and assembling machines, the scraping being done 
nearer the southern part of the building, and the parts an@ 
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machines gradually moving along toward the other end, as they 
go through the successive steps of assembling and packing. 
The gallery above is divided off at one end for the tool-room, 


and the other end is devoted to automatic screw machines, — 


gear cutters and thread millers. Next to the offices is a room 
devoted to experimental work. 


Fig. 7. Grinding Department. 


The first floor of shop No. 2 is used for heavy work, the 
planers being located in a longitudinal line in the middle of 
the room, at the edge of the space covered by the crane, leav- 
ing the main part of the floor beneath clear for heavy parts of 
machines in process of construction. Beneath the gallery are 
located heavy lathes and turret lathes, and a vertical boring 
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mill, and along the wall on the other side of the clear space 
are several radial drills and a floor-plate boring mill. 

This floor is illustrated in two views, Figs. 5 and 6. In the 
gallery of this building is the vise department arranged for 
fitting up and assembling smaller mechanisms and parts of 
machines, 
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Fig. 10. Vise Department. 


Another building about 40 x 160 feet is used for the painting, 
the blacksmith shop, and steel stock-room, and the room under 
the offices is fitted up for storage of finished stock. 

One of the manufacturing methods worthy of note in this 
shop is the method of planing. All beds, swivel-plates, and 
carriages are roughed out on one set of planers, and finished 
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on another set, the latter being always kept in perfect align- 
ment and used only for finishing. While this practise necessi- 
tates additional handling, it has been found that the saving of 
time required in scraping to proof-plates is so much decreased 
as to offset the additional handling many times. It was found 
that when the same planer was used for both roughing and 
finishing, it was subjected to such severe strains that it was 
impossible to keep it in good condition. 

As is natural in a shop manufacturing grinders, everything 
is machine ground, both internally and externally, where there 
is any advantage to be gained, either in time, accuracy or 
finish. All bushings are internally ground, most drums are 
finished by grinding, and some cast iron drums are finished 
from the rough. The most novel and extensive application of 
grinding is found in.the handling of pulleys. These are prac- 
tically all crowned and finished on the grinder, two and some- 
times three machines being utilized for this work most of the 


Fig. 11. Corner of Drafting Room. 


Fig. 12. Lining-up the Tail-stock, 


time. Both single and cone pulleys are finished in this man- 
ner, some of the former with faces as wide as 4%4 inches. All 
are finished with a radial crown from 1/16 to 4% inch larger 
in diameter at the center than at the edge of the crown, accord- 
ing to the width of the face, the faces having been previously 
rough-turned to within 1/64 inch of the required size. 

This grinding is accomplished by using a wheel with a width 
slightly greater than the face of the pulley, and sinking 
straight in without any traverse of the wheel with relation to 
the work. The wheel is previously given a concave face of a 
radius suitable for the pulley to be crowned, by means of a 
radial truing device which is in position on the machine in 
the photograph, Fig. 8. This device comprises simply an open 
box-shaped base, fastened to the swivel table of the grinder, 
and provided with a number of holes located about 2 inches 
apart. Pivoted upon this base is a long arm also provided with 
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a number of holes, and having a diamond set at one end. By 
changing the location of the pivoting point, any suitable radius 
may be obtained. 

The following figures on this work, taken without any spe- 
cial preparation, and representing average results, will be 
found interesting to compare with lathe work. A pulley 11 
inches diameter, 414 inches face, about 14 inch crown, roughed 
out to within 1/64 inch of the required size, was ground in 
eight minutes, exclusive of the time of putting on mandrel. 
The work surface speed was about 5 feet, and the wheel speed 
about 5,000 feet per minute. While this operation required 
considerable power behind the machine, it was not very much 
more than that required for crowning on the lathe with a 
wide-faced tool, and the saving in time more than pays for the 
little extra power consumed. Another pulley 18 inches diam- 
eter by 3 inches face was ground in 7 minutes. A cone 
pulley of three steps, 1714, 16 3-16, and 15 inches diameters, 
all 31% inches face, was ground complete in 20 minutes. 

In all these cases the work was finished on the grinder in 
the time indicated with a finish plenty good enough for the 
purposes of a pulley. 

In some experimental work done here recently results were 
obtained which would call for considerable effort on the part 
of the lathe to compete in the way of roughing out stock. 
Some cast iron drums 3% inches diameter by 1914 inches 
long, were rough ground, 1% inch being removed in two cuts, 
once up and back, depth of cut 1/32 inch, on an average of 3 
minutes each. This is equivalent to a reduction of about 4 
cubic inches of metal per minute, and was exceeded in some 
cases, 

Thus it is plain that the growth of the grinding idea has 
included work that only a few years ago would have been 
regarded as purely a lathe operation in all machine shops. 
The old idea that grinding was to be regarded as a finishing 
operation, to be used only where great precision was required, 
was exploded some years ago, but it takes a long time for the 
idea to become generally accepted. The natural improvement 
in grinding machinery will likely make these machines still 
more formidable competitors of other machine tools, as time 
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CAST THREAD FITTINGS. 

In a paper read at the annual convention of the American 
Foundrymen’s Association held at Philadelphia, Pa., in May, 
Mr. Henry B. Cutter, of Seneca Falls, N. Y., stated that the 
principle and method of making gray iron castings with 
threads cast in them was developed by George Cowing, of 
Cleveland, Ohio, about 1878. The development of such cast- 
ings was coincident with that of the pump industry, in which 
Cowing & Co., Seneca Falls, N. Y., were leading factors. This 
company employed the method of casting the threads on 
parts which had to be screwed together, until the practical 
abandonment of the business. Since the organization of the 
Cast Thread Fitting and Foundry Co., the idea has been car- 
ried to a much higher development. Recent tests made with 
cast thread fittings screwed together with wrought iron pipe 
having standard cut threads showed no indication of leak 
under a pressure of 900 pounds to the square inch, although 
nothing else than lubricating oil was used on the threads in 
screwing them together. The method pursued in making 
these fittings does not involve the use of chills as has been 
erroneously asserted, but does require the use of seamless 
sand cores formed without fin or rib as inevitably would be 
the case if made in sections in a cored box. The threads of 
these seamless cores are formed in sand by special devices, 
which cut a thread in the sand. The dies of the thread 
forming device are made of high grade steel and wear 
very slowly. When once made to standard gage, they produce 
thousands of seamless thread cores without appreciable varia- 
tion in pitch or size, and perfectly round. These seamless 
thread cores are then joined with the ordinary plain or body 
cores by arbors, and are placed in the mold the same as ordi- 
nary cores. Special iron mixtures and fine sand are employed 
- to produce a clean, sharp thread in the castings. This system 
has been developed so that the threads and castings which 


come at opposite ends of the fittings will be in perfect align- 
ment. 


RAILWAY MACHINERY. 


July, 1907. 


INDICATING FINISHED SURFACES. 
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The accompanying line cut shows a simple and con- 
venient system of finishing marks which has been in use for 
several years. It will be noticed that the usual 7 is the pre- 
dominating character, with the addition of a small letter at 
the right, this letter denoting the fit desired in the piece on 
which it may be placed. This exponent, as it were, has not 
been chosen so much because it would suggest the character 
of the fit, but rather for the ease with which it may be made 
on the drawing, that is, with one stroke of the pen. In the 
design of special machinery, where the workmen have no past 
experience to guide them, these marks have saved, to the 
draftsman, any small and yet important questions as to fit, 
finish and quality of finish, necessary. 

On detail drawings, something to show the fit is essential to 
make a complete working drawing, and on more or less assem- 
bled drawings some marks of this nature are of no less 
importance, for each man having occasion to use the drawing 
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Indication of Finished Surfaces. 


can tell at a glance what should be a running fit, what a 
driving fit, what ordinary machine finish, and what polished. 
The allowance for the fit is preferably made in the holes, the 
parts fitting them being machined to the exact figure given. 
This, however, is unimportant, as the allowance could be made 
on the parts fitting the holes, according to the individual shop 
practise. ‘ 

The table below will give a clearer idea of the application 
and value of the marks. If each man is given a blue-print or 
card of the finish characters along with the first drawing on 
which they are used, no further trouble is found in making 
the men accustomed to their use. 


TABLE OF FINISHING MARKS. 
The following marks will be used on drawings to indicate the 
finish and fits required: 
f, machine finish. 
ff, machine finish, (polished). 
f°, hand finish only. 


#8, forcing fit, — 0.002 for first inch and 0.001 each addi- 
tional inch. 


f®, driving fit, — 0.001 for first inch and 0.0005 each addi- 
tional inch. . 


fs, easy driving fit; exact size. 


ft, running fit, + 0.001 for first inch and 0.001 each addi- 
tional inch. 


f', finish exactly to size. 
G D, gear distance. 
+ or —,allowance between shoulders. : 
—» key drives this way. 
f°, finish all over. 


All allowance for fit to be made in holes. Shafts to given 
dimensions. All dimensions in inches up to 8 feet. 


Ln 


The Elektrotechnischer Anzeiger gives the following method 
of sharpening files and other similar tools. The file is con- 
nected with the positive pole of a battery consisting of twelve 
Bunsen cells, and is then placed in a bath made up of 40 parts 
of sulphuric acid and 1,000 parts of water. The negative 
electrode is of copper wire wound in spiral form around the 
file, but not touching it. The action takes about ten minutes. 
It is said that files treated in this way appear to be quite new, 
and are satisfactory in use. 
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MAKING AN ACCURATE ARBOR. 


HARRY A. S. HOWARTH.* 


Herewith is described a job which a tool-maker sometimes 
meets with. It would be well if problems of this kind were 
. better understood by the beginners and by those who do not 
give much thought to their work. Fig. 1 shows an arbor which 
it is essential to have as perfect as possible. The threaded 
hole BO should run perfectly true with the outside taper, and 
with the end #. The threaded hole is deep, and is to be sized 
with a tap so as to be of a standard dimension. In order that 
those of less experience may understand thoroughly the pro- 
cesses of making this arbor, the operations will be described 
briefiy in detaii. 

Cut off a piece of stock to length, allowing for facing. Face 
both ends in a chuck to nearly the finished length; then cen- 
ter both ends carefully. Rough turn the arbor, and turn the 
end # true and smooth to a size slightly over its finished size. 
Place the steady-rest in position so as to guide the arbor at 
8S, as shown in Fig. 1, A being the spindle center. The dog 
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Making an Accurate Arbor. 


at D should be strapped to the face-plate so as to hold the 
arbor tightly to the center. Remove the tail-center, and, after 
securing the steady-rest, run the tail-center up to its place 
again and examine the center in the end £ of the arbor to 
make sure that the steady-rest has not sprung the arbor out 
of line. If everything seems all right, push back the tail- 
stock, and proceed to drill and bore the hole BC. To get this 
perfectly true, it should be finished with very light cuts ata 
slow speed. The size of the hole should be slightly larger 
than the bottom diameter of the thread of the tap with which 
the hole is to be sized. It is difficult to fit a screw to a hole 
that has a full V thread. After boring the hole BC, recess its 
end @ as shown, enlarging it to a little more than the full 
diameter of the thread to be cut. This makes a clearance 
space for the thread tool when cutting the thread. Then 
enlarge the end H, and bore the taper T carefully so that it 
can be used as a center later on. 

The thread shown in Fig. 1 is a right-hand thread, and it 
should be cut carefully, making sure that the thread tool is 
set so as to cut a symmetrical thread. During the last few 
cuts the work should revolve slowly, and light cuts should be 
taken. Be sure the tool is hard and keen. After cutting the 
thread nearly to size, finish the hole with the taps, first using 
a blunt taper tap, next a plug, and last a bottoming tap. 
When but one tap is used it should be a plug tap with an 
amount of taper depending on the depth of full thread neces- 
sary in the hole, The usual chance for error in a job of this 
kind lies in the tapping of the hole. If not carefully done, the 
tap gets started out of true, and when finished, the thread in 
the hole is out of line with the center A. This error is shown 
exaggerated in Fig. 2. It is essential to test the arbor to 
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discover the amount of error, if any, in its alignment. To do 
this, turn and thread on centers a plug that will fit the tapped 
hole firmly, without bottoming in the hole. The diameter of 
the threaded portion of this plug should be less than the 
diameter of the tap which was used to finish the thread in 
the arbor. Use another lathe in making this plug, so as to 
avoid. disturbing the setting of the arbor. Screw this plug 
into the hole H, then revolve the arbor and plug slowly. The 
arbor is still in the steady-rest. Place an indicator against 
the end of the plug at K. The number of thousandths inch 
the end of the plug is out of true is shown on the indicator. 
The eccentricity of the center LZ of the plug is half the oscilla- 
tion of the indicator pointer. 

Referring to the diagram, Fig. 3, showing center lines only, 
the distance L B’ is the eccentricity of the plug at L. The 
line A BB’ is the center-line of the arbor, and A’ BL is the 
center-line of the tapped hole. It is evident that if the center 
A coincided with A’ the arbor would be perfect. But we find 
in our case that the indicator shows an eccentricity of 0.002 
inch when placed at K. This means that the oscillation of 
the pointer is 0.004 inch. Suppose that the center-lines inter- 
sect at a point B. This point can be determined approxi- 
mately by proportion, after making one more test with the 
indicator. Move the indicator to point M, and the oscillation 
at this point will be more or less than at kK. The point B is 
located where the osciNation would cease. In Fig. 3 it is 
shown near the end of the arbor, though it might be far 
outside. Produce the line BL to A’; then A’ would be the 
correct position for the center A. The distance A A’ is the 
eccentricity between the center A and its correct position A’. 
This distance may be determined by proportion. 

AA’=+LB’=AB=+BB’ 
ioBeeA Be ay 
A A’ = ————_ 
133 BM 
Suppose A B=6 inches and BB’ =2 inches, and that, as we 
assumed before, L B’=0.002 inch. Then 


0.002 X 6 


a A Ages = 0.006 inch, 


2 
Hence, if center A be drawn toward A’ 0.006 inch, it will be in 
its proper place, i. e., at A’. 

After correcting our arbor, as suggested above, it should 
again be tested. This time, however, remove the steady-rest 
and run the tail-center up to the end of the plug at LZ. Rotate 
the arbor and plug on the centers A’ and L, and test by 
placing the indicator at M. If we still find that the indicator 
shows an error, make the necessary correction by slightly 
seraping the center A’. When correct, no error should be 
shown by the indicator. 

Now that we are assured that our centers are right, we 
can proceed to finish the arbor. If the plug is stiff enough, 
lf the plug is 
frail, simply use it to take a light cut on the end #. Then 
place the steady-rest on this new surface of H, and remove the 
plug. Bore. carefully the taper shown at 7. Remove the 
steady-rest and mount the arbor on its own centers A’ and B, 
the latter being formed by the taper 7. Then, finally, finish 
the arbor on the outside. 

A slight variation from the above method is-advisable when 
the threaded hole is large in proportion to the rest of the 
arbor. In this case the plug should be made in a chuck, and 
the arbor screwed onto it, and the center A’ determined by 
spotting. 

* * * 

Our readers will remember that in our February issue we 
told something of the pathetic wanderings of an item of inter- 
est relating to the strength of grindstones, which was origi- 
nally published in these columns, but which. has since 
appeared in technical papers all over the globe, and been cred- 
ited to almost every one under the sun except ourselves. It 
is with a feeling of sadness, and yet with an inner sense that 
perhaps it is for the best, that we report that this little item 
has at last reached a resting place in one of our contempo- 
raries, in a column which is appropriately called the “Scrap 
Heap.” Again we say “It is well.” 
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REMARKS ON THE MAKING OF HAND TAPS.—2. 
ERIK OBERG. 
Change of Pitch in Hardening. 

As is well-known, the pitch of a tap as well as its diameter 
will change in hardening, the pitch as a rule becoming shorter 
and the diameter larger. This tendency of change can be 
minimized by slow and even heating, combined with hardening 
at as low a heat as is possible for obtaining the desired results 
in the tap, but the tendency can never be fully overcome. For 
this reason it is necessary to cut the thread of taps on lathes 
having leadscrews slightly longer in the pitch than the 
standard. The tap will then also have a pitch slightly in 
excess of the standard before hardening, and if the excess 
length is properly selected, the tap will have a nearly correct 
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Fig. 1.- Effect of Difference in Lead in Nut and Screw. 


pitch after hardening. The amount that the pitch should be 
longer before hardening varies, of course, according to the 
makes and grades of steel. To give definite rules in this 
matter would be impossible, most particularly so, because the 
result of hardening may not always be shrinkage in the length 
of the piece to be hardened. Practical experiments have 
proved that in some cases, although rare, even when working 
with a most uniform grade of steel and handling it with the 
utmost care, there is no sure way of telling whether the result 
will be shrinkage or expansion. However, it has been found 
that most kinds of steel have an invariable tendency to con- 
tract lengthwise when hardened, and if this contraction has 
been found to be within certain limits in a few experiments, 
the steel may be fairly well depended upon to vary in the 
same way in so great a number of cases as to permit discon- 
sidering those in which unexpected results are obtained. It 
is of interest to note, however, that exceptional cases have 
been observed where different parts of the same pieces have 
shown considerable difference in the amount of shrinkage. 

While, as stated before, definite rules cannot be laid down, 
it may be given as a guide that most steels have an average 
shrinkage of from 0.016 to 0.020 inch per foot, when the ratio 
between the diameter and the length of the work does not 
exceed, say, I to 10. When, however, the threaded piece is 
very long compared with the diameter, as for instance in stay- 
bolt taps, the contraction is proportionally greater. 


Special Lead Screw for Tap Threading. 

The most common amount to cut hand taps long in the lead 
in one foot is about 0.018 inch. Stay-bolt taps and taps of a 
similar kind are often cut from 0.030 to 0.034 inch long in the 
lead in one foot. The lathes for threading taps should there- 
fore be provided with special leadscrews. The ratio of the 
change gears for cutting these leadscrews is found from 
the formula 

7Xr (12+ a) 
R= —— 
12n 
which was published in Macutnery in April, 1905. In this 
formula _ 

R=ratio of change gears to cut the thread a certain 
amount, a, longer in one foot than the same number 
of threads regularly pitched, 

= threads per inch on leadscrew of lathe, 

r=ratio of gears in head of lathe, 

a@=amount thread is longer in one foot than the same 
number of threads would be regularly pitched, and 

m=nominal number of threads per inch of work to be 
threaded. 

Tf we assume that we wish to cut a leadscrew which is 
0.018-inch long in the lead in one foot, and that the nominal 
number of threads per inch in this leadscrew is to be 8, 
that the correct leadscrew in the lathe used for cutting the 
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screw is 6 threads per inch, and finally, that the ratio of the 
gearing in the head-stock of the lathe used for cutting is 2, 
then our ratio of change gears, necessary to cut the leadscrew 
in question, would be 
6 X 2 (12 + 0.018) 
= 1.50225. 
12x 8 
The gears used must be found by trial to correspond to this 
ratio. These trials are more or less lengthy, but no definite 
rule can be given except the one for finding the ratio according 
to the formula presented. 
Provision for Difference in Lead of Tap and Screw. 
While the method of using a leadscrew which is cut a cer- 
tain amount long in the lead will prevent any serious devia- 
tions, the lead of the tap can, however, not be depended on to 
be exactly correct, even when the precautions referred to are 
taken, althougn it will be within very close limits. If the tap 
is long in the lead after hardening, the nut tapped will,: of 
course, also be long in the lead, and will not fit a standard 
screw correctly. The resulting fit is shown exaggerated in 
Fig. 1. As this difficulty cannot be eliminated in any way, the 
only thing possible to do to arrange so that a screw of stand- 
ard diameter and correct lead will go into a nut of incorrect 
lead, is to make the diameter of the nut, and consequently the 
tap for tapping the nut, a certain amount oversize, as is 
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L 
— X E = excess in pitch diam. 


FOR GIVEN ERRORS IN PITCH OF THREADS © 


EXCESS IN PITCH DIAM. REQUIRED TO COMPENSATE 


L = length of nut. me 
T = length measured on tap 0005” 
to obtain error in lead. ; 
HE = excess diameter found from diagram 0 
for a nut of the length 7. B Machinery ¥.¥- 


Fig, 2. Diagram of Relation between Error in Lead and Exeess Pitch 
Diameter of Taps. 


shown in Fig. 1. This amount depends upon the length of the 
nut to be tapped, and upon the unavoidable error in the lead 
of the tap. As these quantities are difficult to settle upon, 
particularly when making taps for general purposes in great 
quantities, some standard figures must be assumed which 
would fill the requirements in all ordinary cases. In Table 
III. is given the amount of oversize near which the angle 
diameter of hand taps ought to measure after hardening. In 
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other words, the angle diameter must be between the standard 
angle diameter and the standard + the limits of oversize 
stated in the table, and should preferably be as near to the 
larger value as possible. 


Swelling of Taps in Hardening. 

Table III., of course, is only of value for inspecting taps 
after hardening, unless some data are given in regard to the 
amount a tap is likely to increase in diameter in the hardening 
process. If such data are given, it will make it possible to 
determine the angle diameter of the tap before hardening, this 


TABLE III. LIMITS OF OVERSIZE IN DIAMETER OF HAND TAPS. 


| | 
Size of | Limit of 


Size of| Limit of || Size of | Limit of Size of | Limit of 
Tap. |Oversize.|| Tap. |Oversize.| | Tap. |Oversize.|| Tap, |Oversize. 
| 
#; |0.00075|| § |0.002 || 14 |0.00275|/ 22 | 0.004 
+ | 0.001 = |0.00225|| 12 [0.003 || 38 | 0.004 
+ | 0.00125 # |0.0025 || 2 10.008 || 34 | 0.0045 
£ |0.0015 1 0.0025 || 24 |0.0085 || 4 0.0045 
4 |0.00175 eee eueia | ee 10.0085"), 2. | ok. 
TABLE IV. INCREASE IN DIAMETER OF TAPS, DUE TO HARDENING. 
Diameter Ppetenne Diameter Paeaee | Diameter | pECrCHeS 
ue to ite to ~ | | t 
pt tap. Hardening. Ne Hardening | Stet op: | Hardentinas 
“nn 1 0.002 || 23 0 003 
+ 0.00025 14 0.002 | 3 | 9.0085 
+ 0.0005 14 0.0025 | 34 | 0.0085 
4 0.001 12 0.0025 | 4 | 0.004 
4 0.0015 2 0.008 LS nee 


figure being the only one which is of use when threading the 
tap. It is extremely difficult to state anything with certainty 
in this respect. Hxperiments with taps made from the same 
kind of steel, and under the same conditions, have proved that 
there may be very great variations in the swelling or increase 
of diameter due-to hardening of taps, identically the same. In 
Table IV. are given such values as may be considered correct 
for average cases. These values refer particularly to the Mid- 
vale ordinary tool steel. As the amount of oversize necessary 
for a tap depends on the pitch rather than upon the diameter, 
the data given in Table IV. should be applied to taps with 
standard threads only. 

The relationship between the pitch, the length of the nut, 
and the error in lead, on the one hand, and the excess in angle 
diameter on the other, is approximately expressed by the for- 
mula 

ANL 

D, — D, = —————_- 

tan 30 deg. 
in which formula 


D,=the theoretical angle diameter, 
D,= the actual diameter wanted in the tap to compensate 
- for the error in the lead, 

A=the error in lead per each thread, 

N=the number of threads per inch, 

L=length of nut in inches. 

Diagram of Relation between Error in Lead and Excess 

Diameter. : 

The relationship expressed by the formula above is shown 
in the diagram in Fig. 2. This diagram gives the excess in 
angle diameter required, over the standard angle diameter in 
taps, to compensate for given errors in the pitch of the thread 
due to shrinkage in hardening. If the error in the pitch in a 
certain length 7’ is given, the diagram will give the excess in 
pitch diameter necessary to compensate for this error, assum- 
ing that the length of the nut to be tapped equals 7’. If the 
length of the nut to be tapped does not equal 7’, the amount of 
excess in pitch diameter required is obtained from the formula 

L 

— X EH = excess in pitch diameter necessary to permit a 

correct screw to go into the tapped nut. 


In this formula L = length of nut to be tapped, and 7 = 
the excess in pitch diameter required for a piece to be tapped, 
the length of which is 7, this excess being found by means of 
the diagram, Fig. 2. 

In order to make perfectly clear the use of the diagram and 
the formula given, let us assume that the given error in the 
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pitch of the thread in a length of 3 inches is 0.001 inch. Sup- 
pose the nut to be tapped is 1% inch long. Then 7 = 3; L= 
14,4; EF = 0.00175 (found from the diagram in manner as will 
be immediately explained), and according to our formula 
1% 


3 
angle diameter required. 

The value of # is found from the diagram by finding 0.001 
on the horizontal line AQ; then follow the vertical line from 
0.001 to the line AB; from the intersecting point on this line 
follow the horizontal line to BOC, and read off the nearest 
graduation on the scale on this line. The value obtained is #, 
or the excess in angle diameter required, provided the length 
of thread in which the error in lead is measured equals the 
length of the nut. Otherwise the amount of excess is found by 
the formula previously given, in manner as has already been 
explained. 

It is common that the length of nut which is taken as basis 
for various taps, when they are to be used on general work, 
is assumed to equal the diameter of the tap. It is evident, 
however, that this will be correct only for taps with standard 
threads, because when threads finer than standard are used 
for a certain diameter, the length of the nut is usually shorter. 
The excess in angle diameter should therefore properly be de- 
termined rather by the pitch than by the diameter of the 
tap. This is done by several firms when inspecting taps made 
for them by outside concerns. 

The Westinghouse Hlectric and Manufacturing Company 
makes use of a formula: 


xX 0.00175 = 0.00075 inch (approximately) —= excess in 


Excess in angle diameter = \Vpitch x 0.01. 
By means of this formula values a trifle larger than those 
given for limits of oversize in Table III. are obtained. In 
this formula the excess angle diameter is made directly de- 
pendent upon the pitch of the thread. In Table V. the values 


TABLE V. LIMITS OF OVERSIZE IN DIAMETERS OF HAND TAPS. 


Correspond- Correspond-| 
No. of ing Limit of No. of ing Limit of 
Threads |’ Diameter, | Oversize = || Threads Diameter, Oversize = 

aie _ Standard. V pitch x 0.01/|Pertneh.| Oa, |V Pitch x0.01 

3 3R-4 0.0058 18 aan | 0.0024 

4 28-23 0.0050 20 4 | 0.0022 

5 123-14 0.0045 22 0.0021 

6 12-13 0.0041 24 0.0020 

7 14-14 0.0088 26 ui 0.0020 

8 1 0.0035 28 ae 0.0019 

9 t 0.00385 30 i 0.0018 

10 4 0.0032 32 3 0.0018 

11 é 0.0030 || 36 be 0.0017 

12 aa 0.0029 40 4 0.0016 

13 + 0.0028 50 By 0.0014 

14 ve 0.0027 56 BiG 0 00138 

16 8 0.0025 64 ie 0.0012 


of the excess for a number of pitches are given. The corre- 
sponding diameters of United States standard screws are also 
stated. This will permit comparison to be readily made with 
the values in Table III. It must be remembered that these 
values refer to the sizes of the taps after they are hardened. 


Hardening Taps. 

As mentioned before, the amount that a tap will alter its 
dimensions in hardening depends greatly upon the manner 
in which it is hardened; the heating must be made evenly 
throughout the tap, and it should be heated slowly; the water 
used for dipping should not be very cold; the tap, when dipped, 
should be held in a vertical position. The’amounts given in 
the preceding tables are those resulting from hardening by 
experienced men in ordinary manufacturing of taps. But it 
must be clearly understood that the rules for hardening are 
all very indefinite; to say, heat slowly and uniformly, is very 
easy, but it is extremely difficult to actually do it, and expe- 
rience only ever taught a man to harden a tap, or any other 
tool, right. Mr. HE. R. Markham in Macuinery, May, 1904, de- 
scribes a method of hardening taps by means of which, he 
claims, the original pitch and diametrical measurements can 
be maintained. This method is termed ‘pack hardening,” and 
is undoubtedly superior to the ordinary method. 
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When hardening in the ordinary way, however, the tap is 
heated to the greatest advantage in a crucible of molten lead, 
heated to a red heat. There is some difficulty experienced, 
when heating taps in this manner, from the lead sticking to 
the tap. While there are a great many toolmakers who do 
not take any precautions to prevent this, it may be avoided 
by dipping the tap in a mixture of one part charred leather, 
one and one-half part fine flour, and two parts fine salt, all 
thoroughly mixed while dry, and converted into a fiuid by 
slowly adding water until the mixture has the consistency of 
varnish. After dipping the tap in this mixture, it should be 
permitted to dry before being dipped in the hot lead. 

In drawing the temper, it is evident that a certain temper- 
ature can hardly be settled upon, inasmuch as various kinds 
of steel do not require to be drawn to exactly the same de- 
gree, It may be said as a general rule that temperatures 
varying from 430 to 460 degrees F.. will prove correct; the 
lower temperature mentioned is commonly employed for the 
oil baths used for drawing the temper in manufacturing plants. 
If any preference should be given to a definite temperature, 
it is best to make it a rule to draw large taps to 430 degrees 
F., and smaller ones, say up to 7/16 inch, to 460 degrees F. 


* * * 


SAW ANNEALING BY ELECTRIC ARC. 


A contributor to the Electrical World describes how in a 
simple manner the electric arc may be utilized for annealing 
the center of a circular saw. For a certain milling operation 
it was necessary to use a 4-inch saw, 1/16 inch thick, so clése 
to a projection on the work that it could not be supported on 
more than one side. A special arbor was made with a shoul- 
der, and the saw was soldered in place. The heat of the solder, 
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however, made the saw buckle, and it broke loose after milling 
a few pieces. It was then decided to anneal the center of the 
saw, and fasten it to the end of the arbor with button-head 
screws. The device shown in the cut was used for the anneal-’ 
ing. This device consisted of two pieces of arc light carbon 
connected up to the lighting system, which was 110-volt direct 
current, with six 16-candlepower lamps arranged so that one 
or more could be put in the circuit for resistance. The spots 
to be annealed were marked on the saw, and it was then 
clamped to one edge of a small surface plate. One of the 
carbon terminals was also clamped to the surface plate, and 
after turning on the current, the other carbon was held just 
far enough from the spot to be annealed to cause a good are. 
This was continued until the spot was judged to be hot 
enough, and then the other spots were treated in the same 
manner. The result was so successful that the saw was easily 
drilled and countersunk at the annealed spots, and the screws 
put in flush with the side of the saw. 


* * 


The report of the State Board of Railway Commissioners, in 
regard to the wreck of the electric train on the New York 
Central Railroad on February 16, in which twenty-four per- 
sons were killed, states that the direct cause of the wreck was 
a weak track. The Board, however, does not place the respon- 
sibility on any certain official, or on any group of officials, 


RAILWAY MACHINERY. 


July, 1907, 


GUARDS ON MACHINE TOOLS. 


T. S. BENTLEY.* 


There has been a growing recognition during recent years 
of the need for special precautions to lessen the risk of acci- 
dents due to machinery in motion. The danger to life and 
limb, from this cause, has greatly increased with the general 
adoption of mechanical appliances, in all departments of indus- 
try, in place of hand labor such as was formerly employed. 
While the community, as a whole, has benefited by the change 
in methods, it has been in too many cases at the cost of the - 
individual, who has either found his occupation gone in con- 
sequence of the improved means of doing his work, or, having 
adapted himself to the new conditions, has found himself 
exposed to dangers from which he was formerly free. 

While it is undoubtedly true that the majority of accidents 
from machinery ought not to occur—being principally due to 
carelessness or lack of skill on the part of the operator—there 
is still a large percentage that cannot be imputed to either 
negligence or want of skill, but must be admitted to be the 
result of pure misadventure. Now, whatever may be the 
precise cause of an accident, the result is pretty much the 
same; and it is practically impossible to discriminate between 
those in which the injured person is more or less culpable, 
and those in which he is purely the victim of misfortune. 

In Great Britain—and indeed in most other countries also— 
the responsibility of the machinery owner is being more and 
more insisted upon, and, under existing employers’ liability 
acts, he is liable in almost all cases to make compensation to 
the injured person. In many cases this amounts to a consid- 
erable sum, and the matter therefore is one which must be 
seriously faced. Of course this liability, like most others, is 
now a subject for insurance, and this is being largely resorted 
to. The premiums that are charged naturally vary with the 
probable risk, as far as it can be gaged, and the insurance 
societies keep a sharp lookout to see that all precautions are 
taken to reduce the dangers of accidents to a minimum. This 
means that the machinery owner has to satisfy not only the 
requirements of the government inspectors, but also those of 
the man representing the insurance company, which has a” 
pecuniary interest in the safety of his plant. The result of 
all this is to make owners of machinery increasingly anxious 
that, as far as is possible, efficient protection shall be provided 
for all parts of the various machines which may be likely to 
inflict injury on anyone coming in contact with them. 

The fitting of guards, as an afterthought, to machines 
whose designers have omitted them, is always a costly, and 
seldom a Satisfactory, undertaking. The recognition of this 
fact makes buyers more and more insistent that suitable 
guards shall be provided by the makers of the machine, wher- 
ever necessary. So much is this the case that, other things 
being equal, a properly guarded tool will invariably be chosen 
in preference to one equally good in all other respects, but 
in which this matter has received less satisfactory treatment. 
Machine tool builders have largely responded to the demand 
thus produced, and all the most up-to-date firms are now fur- 
nishing their machines fitted with neat and effective guards, 
well-designed and altogether superior to the sheet iron make- 
shifts which have been generally employed for so long. There 
can be no question as to the fact that the makers of a machine 
are the right persons to design and fit proper guards for it. 
In the first place, it is often necessary either to modify the 
framework of the machine, so that part of it forms a portion 
of the guard, or to provide suitable lugs, etc., for the attach- 
ment of the guards when they are made in the form of addi- 
tional fixtures. 

While there is some difference of opinion as to how much 
guarding is really requisite, the general opinion is in favor of 
complete protection, not only of toothed gearing, but also of 
rapidly revolving wheels whose spokes might conceivably 
inflict injury. This latter is not considered indispensable by 
some inspectors, while others, on the contrary, insist upon it. 
As to gearing, this should be completely covered in. The 
little apologies for guards which some makers fit, merely 
across the entering teeth of a pair of wheels, are wholly 
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inadequate. Almost as much damage can be done between 
‘the moving teeth and the fixed guard as between the teeth 
themselves, if left bare. The back gears of lathes are now 
generally guarded, but the change gears should also be cov- 
ered, and this is not always done. The same remark applies 
to the bevel gears which drive the spindle of an ordinary drill 
press; and in many cases the feed gears are insufficiently pro- 
tected: In all cases of doubt it is well to do too much rather 
than too little, and in the long run this policy will be found 
to pay. 

In designing guards, several different requirements must be 
kept in mind. They must be effective, and make injury prac- 
tically impossible; otherwise they are worse than useless, in 
that they inspire a confidence that is delusive and misplaced. 
They must also be so arranged that they do not impair the 
convenience or efficiency of the machine they protect. If this 
is not so, they will be discarded in many cases by workmen, 
who, especially if on piece-work, will prefer to run a vague 
and incalculable risk, rather than put up with a certain and 
exasperating hindrance. , 

The guards must be so arranged that all necessary adjust- 
ments can be readily made, and oiling or examination of the 
parts can be easily effected. This sounds such an obvious 
requirement that it may seem needless to mention it, but in 
reality it is not always properly met. I have known cases 
where this matter has been so lost sight of that the guards, 
when in place, entirely prevented inspection, or even effective 
oiling, of some of the working parts; and, to aggravate the 
difficulty, they could not be removed till a great amount of 
gearing and mechanism had been stripped from the machine. 
Of course, these are extreme cases and doubtless due to the 
fact that the design of the guards has been considered an 
unimportant matter, and left to some junior draftsman who 
did not thoroughly understand the working of the machine, 
but they serve to show that a word or two on this aspect of 
the question is not out of place, or as unnecessary as it may 
seem to be. ’ 

There is one other consideration that is not without impor- 
tance. This is the matter of appearance. A machine tool is, 
of course, built primarily for use, and if excellent service is 
obtained from it, many minor faults will be forgiven it by the 
man who is responsible for getting the work out. It often 
happens, however, that this man is so busy, and of such vital 
importance in the shop, that he cannot be spared to act as 
purchasing agent. Thus the man who actually places the 
orders is usually one of the managers of the firm, or else a 
“buyer.” . In either case he is not likely to be so intimately 
in touch with the practical details of workshop routine as to 
be guided by the same considerations as the superintendent 
would be. The “buyer” usually looks first at price, and is 
ever anxious to justify his title by securing bargains. The 
Manager, being probably more closely connected with the 
commercial rather, than the manufacturing end of the firm, 
is apt to base his judgment on general appearance instead of 
on such matters of detail as the shop man would look for. 
‘This makes it additionally important that the guarding should 
be well carried out, as the manager would have to meet any 
possible claims for compensation, and will not forget that fact. 
Besides, the appearance of a machine is rendered far more 
attractive by carefully designed and well fitted guards, and 
the natural inference is that makers who duly attend to these 
last finishing touches will have made very sure that every- 
thing else is as it should be. 

The conditions which we have reviewed are affecting all the 
markets of the world. They vary somewhat in degree, but 
«cannot be ignored. No longer are guards mere trivial details, 
or fanciful additions; they are now essential parts of the 
machine, and as such can hardly receive too much attention 
from makers who are keenly alive to their own interests, and 
who intelligently read the signs of the times. 

* * * 

The statement that the tension per unit of cross-section 
‘area of a thin spherical shell subjected to internal pressure, 
is one-half as great as in a thin cylindrical shell of the same 
‘diameter and thickness, is true only when the strengthening 
effect of the heads of the cylinder is ignored. 
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IMPORTANCE OF GRINDING GEAR-CUTTER 
TEETH RADIALLY. 


_A leaflet, calling attention to the need of grinding gear- 
cutter teeth radially in order to secure satisfactory results, 
has been issued by the Union Twist Drill Co., Athol, Mass., 
and from it we have reproduced the accompanying illustration 
for the sake of impressing some elementary instruction in the 
art of grinding formed cutters. The cut shows, diagramati- 
cally, how the teeth should be ground to secure the best re- 
sults; it also illustrates improper grinding. The teeth A and 
B, of course, are ground correctly. The lines AC and BC, 
lying in the plane of the cutting face, are radial; that is, the 
faces of the teeth would pass directly through the center of the 
cutter, if projected to the center. Tooth D, however, shows an 
entirely different condition, and one which we regret to 
say, is not uncommon in gear-cutting practise. The top of 


TOOTH CORRECTLY GROUND, 
FACE OF TOOTH RADIAL: 
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TOOTH INCORRECTLY GROUND, 
FACE OF TOOTH NOT RADIAL. 


Correct and Incorrect Grinding of Gear-cutter Teeth. 


the tooth was ground back faster than the base, thus throw- 
ing the face of the cutter into the plane indicated by the line 
DE; consequently the shape of the tooth space cut is dis- 
torted, and a gear with badly-shaped teeth must necessarily 
be produced by it. 

The expression, “may be ground without changing the form,” 
has evidently been taken too literally and without the neces- 
sary qualification that it is necessary to grind in a plane radial 
with the center of the cutter in order that the form shall not 
be changed. It is evident to anyone who will give the matter 
a little thought that if a gear is cut with a gear cutter hav- 
ing teeth ground like D the resulting tooth space will be too 
wide at the top, if the cutter is carried to the correct depth. 
Moreover, such a gear-cutter works badly, as the cutting faces 
of the teeth have a negative rake. The importance of correct 
grinding of all formed cutters cannot be too strongly empha- 
sized. Unfortunately, formed cutters that can be ground 
without changing the form, do not always have sufficient 
clearance to work well with all classes of work, and if such 
cutters are carelessly used there will be heating and rapid 
wearing away of the tops of the teeth. If hard pressed and 
ignorant, the tendency of the grinding operator, in order to 
hurry the sharpening of such cutters, is to incline the wheel 
away from the radial plane. 

On account of this defect in formed cutters, one large con- 
cern making small tools has found. it profitable in the use of 
certain formed cutters to make them the same as an ordinary 
milling cutter, with the same rake and clearance as is usual 
practise. When the cutters require sharpening, the teeth are 
ground on top, using a fixture which preserves the correct 
tooth shape. This concern has found the practise good, for 
the cutters are much more effective in action, and notwith- 
standing the increased cost of grinding, the increased effi- 
ciency more than makes up for the difference. 


* * * 
The 15th annual report of the General Electric Co. states 


that 350,000 horse-power of the Curtis turbo-generators were 
sold in 1906. 
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RECENT DEVELOPMENT OF BRITISH MACHINE 
TOOL INDUSTRY. 
W. H. BOOTH.* 

The status and prospects 
of the American machine tool 
trade in Great Britain is a 
subject that is frequently dis- 
cussed on the other side, and 
is one that has been involved 
in quite a little obscurity, 
especially when clear ideas of 
the several factors involved 
have not prevailed. In order 
to understand the position 
and prospects, it will be well 
to start from the beginning 
and trace briefly the course 
of events as they have from 
time to time influenced 
the business, premising that 
there are two classes of American tool manufacturers, namely, 
those who are desirous of building up a permanent business 
on sound commercial lines, and those who have no particular 
desire to do more than take advantage of foreign markets 
for the purpose of unloading stocks when their home business 
is not brisk. There are, of course, others who blend the above 
two characters in varying proportions and with proportion- 
ately varying effects. 

To begin from the commencement, therefore, it may be 
said that the American tool business in Great Britain was at 
one time practically limited to small tools and gages, and that 
machines cut no figure beyond, it may be, the high-class lathe 
for the use of the amateur mechanic, or perhaps an occasional 
drilling machine. Such, at least,-is the experience of the 
writer, making the above statement in the entire absence of 
any actual statistics, and recalling the general impressions 
of the time referred to from his memory. As regards Lon- 
don, if not indeed the whole country, there were only one or 
two firms dealing with American tool products. Until, say, 
some ten years ago, the British machine tool industry had 
fallen gradually from its once high position into a trough 
of laissez-faire and inaptitude that rendered competition from 
the outside certain and inevitable, when the opportune mo- 
ment should arrive, as in due time it did arrive. 


W. H. Booth.+ 


Perhaps it would be unfair to blame British tool makers for 


the sleepy condition of non-improvement into which they 
allowed themselves to drift, or perhaps it should be said into 
which they were thrust. Secure in all markets, British prod- 
ucts made by the aid of machine tools defied competition, and 
the cost of labor was ultimately gotten out of the purchaser. 
Under trade union rules, into a discussion of which one need 
not enter in this article, progress became by steady, stealthy 
steps virtually impossible. One man might not work two ma- 
chines. He might not turn out from the one machine he did 
operate the half of what even the poor rating of the machine 
rendered possible. Of what use, therefore, was it for a ma- 


* Address: 25 Queen Anne’s Gate, Westminster, S.W., London. 
England, and care Hill Publishing Co., 505 Pearl St., New York. 
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chine tool maker to improve his machines by the addition of 
larger and wider belt pulleys, and the removal of the miser- 
ably inefficient cone pulley, which were barely competent to 
perform even the rating? The whole atmosphere of an avyer- 
age engineering workshop was irritating and depressing, the 
sound was of leisurely and persistent slowness, the shafting 
was run slowly, and the men grew slow and fat; and any 
really good man who could not put up with the restrictions 
of union rules drifted out of the trade, leaving behind only 
those to whom a slow, creeping life was possible. Thus the 
tone of everything was lowered, the demand for improved 
tools was reduced to a minimum, and the business of machine 
tool making fell into more or less disrepute. i 
Meantime the bicycle was being evolved, and the time was 
drawing near when the demand for it should become so great 
as to attract capital into the business. But no effort was 
seriously made by the British tool makers to anticipate the 
business, or to meet the demand when it arrived, so that, when 
the bicycle boom did fairly arrive, the field was open for the 
American tool maker, who was able to send over very large 
numbers of tools. The bicycle industry centered itself some- 
what naturally at Coventry, where the decline of the watch 
trade had rendered available for the small work of the bicycle 
many mechanics who had been trained on the still finer work 
of watches. Bicycle making just suited their capacity, and the 
trade and prosperity of Coventry grew mightily, and still it 
required a revolution in the relations of employers and em- 
ployed to stir up the British tool makers. This revolution fol- 
lowed upon the great strike of 1897. Brought about by the 
artificial restrictions upon output and interference by the 
unions with the ordinary every-day management of the work- 
shops to such a degree as to render profitable work impossible 
in the face of foreign competition, there could only be two 
possible results of the strike or lockout. Hither the British 
industry must have stopped, or work must have been allowed 
to proceed along business lines. The latter view prevailed, 
very much to the advantage of the employed as well as of the 
employer. Business at once revived, but again, as with the 
bicycle trade, found the British tool maker almost unable to 
cope with the’ situation. Just as a large trade had sprung 
up in the lighter classes of machine tools from America, so 
now there was a demand to be filled for heavy tools, which 
could hardly be met by home makers, who began to realize 
that the opportunity had come, which, if not taken at the flood, 
would have left the British machine tool trade forever in the 
ditch. Promptly was that opportunity grasped. It was 
grasped by nearly all the British makers in the usual British 
fashion, for it was only taken in hand when they were hope- 
lessly beaten and discredited, when they were in the last ditch 
of despair. They made a great effort and began to recover 
trade. They were perhaps helped by the revival of business 
in America, which tended to restrict the too plentiful supply 
of American tools, but there was another factor pressing for- 
ward, again an American factor. I refer to the discovery of the 
Taylor-White tool steel. This steel was the logical outcome of 
the discovery by Mushet of the peculiar steel known by his 
name. The Taylor-White steel was a further step in the same 
direction. Its discovery practically coincided with the awak- 
ening of the British machine tool makers, the revival of 
trade and the increased demand for tools, with the revolution 
in shop practise and the removal of the worst of the restric- 
tions upon production, and with the reduced supply of the 
surplus tool manufacture of America. ; 
British tools have often been decried on account of their 
clumsiness. They have been alleged to possess far too much 
weight for the work they had to do. Probably there was some 
truth in this for the light cuts that had been in vogue. But 
the tendency to clumsiness remained. It seemed easier to 
design such heavy machines. And suddenly comes along a 
steel, to make proper use of which it was necessary wholly 
to redesign all tools intended to be operated with the new 
steel. The Sheffield steel makers entered into the question of 
high-speed steel with great energy. Every maker of tool steel 
had his brand. The use of the new steel by a few, compelled 
others to follow suit. Forgings could be made less close to 
size, so cheap was it to remove excess material. The whole 
practise of .the shops soon became revolutionized, and the 
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tool builders, who had to make new patterns anyhow, made 
_ them heavy, which suited the general views of tool making 
that had always prevailed, and which, from being a debatable 
fault, became a necessary virtue. Meantime the business 
boom in America increased and competition from abroad be. 
came less keen. The net result has been to establish the 
British tool maker on a firm basis, manufacturing tools that 
must be heavy before they are elaborate. Indeed, the new 
high-speed steels have eliminated much of the elaboration of 
the machine tool, and completely changed the general aspect 
of the business. When therefore we read, as we may some- 
times do, that the import of American tools into Great Britain 
has declined from its high position of a few years back, we 
have to remember that the conditions were abnormal, that 
there was a time when any old second-hand tool would sell, 
perhaps, better than a new tool, and that the British industry 
was asleep. 

There is, however, no reason to suppose.that a steady busi- 
ness of exporting tools to Great Britain will not be main- 
tained. Much depends on the attitude of the American tool 
maker himself. If he merely aims at selling surplus output, 
he will hardly expect to build up a steady export trade, for 
European buyers are shy of making purchases from sources 
which they suspect may suddenly become dry. This is, of 
course, only natural, for a man does not care to fill his shop 
with samples of all the makers of drill presses or planers. 
He wants a similar class of tool for all similar work. Just 
how far it may pay an American tool maker to foster his 
foreign trade must be entirely a matter for his own judgment. 
Many of them, no doubt, in bad times have felt glad to be 
able to ship surplus product to Europe at good prices, and 
while doing so have probably come to the commendable resolve 
to nurse foreign business. Then comes along a revival at 
their doors; the tool ready for shipment abroad is sold to a 
pressing home customer. The bird in hand is found to be 
more enticing than that still in the branches, and the foreign 
customer is put off, much to his distress, especially should he 
happen to have actually seen the machine intended for him 
in the last stage of work, for he then realizes that his inter- 
ests have been sacrificed to those of another. But there seems 
no reason whatever why a steady business should not be done 
by the man who deals alike with all his customers. The prob- 
ability is that by spreading his products over a wider field, he 
will find that his capacity of production is more evenly bal- 
anced with the average demand, for the coincidence of a 
maximum demand in a number of different countries is not 
probable. Rather will a peak in the demand in one coincide 
with a period of small demand in others, thus conducing to a 
more even general average. 

Such, then, is a rough outline of the history and develop- 
'ment of the British machine tool industry during a period of 
ten to fifteen years, which includes the great boom in the cycle 
trade, the revolution of British shop practise, and the inven- 
tion of the high-speed tool steel which has removed to a fur- 
ther distance than ever the last syllable of the word ‘‘finality” as 
applied to the machine tool. The mere fact that high-speed 
steel will live and cut when red hot has entirely subverted 
all established ideas which were based on a conviction born 
of experience that a red heat in metals was incompatible with 
anything except a passive state. Once this deeply rooted idea 
has been destroyed, men’s minds are prepared for further 
developments, and he would be a bold man who should at- 
tempt to lay any limit to physical and mechanical progress. 
The machine tool maker may therefore always live in ex- 
pectation of some fresh turn of fortune’s wheel which will 
bring a winning number opposite his shop door, whether it 
be on the east or west side of the Atlantic. 


* * 


A trick worth knowing in case a crank-pin works loose or 
a press fit is made slightly too small is to heat the pin to a 
“black” heat and dip it into a pot of yellow brass, using 
boracic acid as a flux. Wipe off the superfluous metal as the 
pin is removed from the pot. In this manner a considerable 
thickness of brass can be evenly deposited on a pin, giving 
Sufficient material for re-fitting the pin. In short, this is a 
“putting-on” process. 
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DEFLOCCULATED GRAPHITE AND THE 
“ACHHSON HEFFECT.’* 


Mr. Acheson, the discoverer of carborundum, has added 
another item to his list of important discoveries. This new 
amorphous substance, ‘‘deflocculated graphite” as he calls it, 
is described in the following abstract from an article in a 
contemporary: 

In 1901 Mr. Acheson engaged in a series of experiments, 
having as their object the production of crucibles from arti- 
ficial graphite. This led him to a study of clays, and he 
learned that American manufacturers of graphite crucibles 
import from Germany the clay used by them as a binder of 
the graphite entering into the crucibles; also that the German 
clays are more plastic and have a greater tensile strength 
than American clays of very similar chemical constitution; 
while residual clays—those found at or near the point at 
which the parent feldspathic rock was decomposed—are not 
in any sense as plastic or as strong as the same clays are 
when found as sedimentary clays at a distance from their 
place of origin. Chemical analysis failed to account for these 
decided differences. ; 

Under these conditions, Mr. Acheson reasoned that the 
greater plasticity and tensile strength were developed during 
the period of transportation from the place of their formation 
to their final bed, thinking possibly it might be due to the 
presence of vegetable extractives in the waters which carried 
them. He made several experiments on clay with vegetable 
extracts, tannin being one of them, and found that a moder- 
ately plastic, weak clay, when treated with a dilute solution of 
gallotannic acid, or extract of straw, was increased in plas- 
ticity. Familiar with:the record of how the Egyptians made 
the Children of Israel use straw in the making of bricks, and 
believing it was used not for any benefits derivable from the 
weak fibers, but for the extract, he calls clay so treated Egyp- 
tiarized clay. 

In 1906 Mr. Acheson discovered a process of producing a 
fine, pure, unctuous graphite. He undertook to work out the 
details of its application as a lubricant. In the dry form, or 
mixed with grease or oil, it was easy to handle, but he wished 
it to enter the entire field of lubrication, as occupied by oil. 
In his efforts to suspend it in oil, he met the same troubles 
encountered by his predecessors in this line of work. It 
would quickly settle out of the oil. His unctuous graphite 
was just plain, simple graphite, and obeyed the same laws 
covering the natural product. 

In the latter part of 1906 the thought occurred that tannin 
might have the same effect on graphite that it did on clay. 
He tried it with surprising results. The “effect,” for such it 
must be termed, is produced with water and a comparatively 
small quantity of gallotannic acid, and when thus treated the 
unctuous graphite remains suspended in the water, showing 
not the slightest disposition to settle. The black liquid passes 
with ease through the finest filter paper. Severe tests have 
demonstrated that it is an admirable lubricant. There is 
every reason to believe that deflocculated graphite, with or 
without oil, will become a popular agent for all classes of 
lubrication, for, strange as it may seem, deflocculated graphite 
possesses the remarkable power of preventing rust or corro- 
sion of iron or steel. The graphite appears to entirely neu- 
tralize the effect of the water in which it is suspended. 

Mr. Acheson was desirous of mixing this graphite with oil, 
in order to meet the demands for a mixture of this kind. This 
was a matter of greater difficulty than was at first expected, 
but it has been finally accomplished, so that oil and graphite 
will run through fine filter paper, as described for a mixture 
with water. In these circumstances, Mr. Acheson now feels 
assured that he can meet any demand for a lubricant where oil 
is preferable, and evaporation of his water lubricant might be 
objectionable. It should be understood in this connection 
that the very lightest and thinnest of oils, when used in con- 
junction with deflocculated graphite, can be used in the place 
of the heavy and expensive lubricating oils of the present day, 
while the lasting qualities of these graphite lubricants will 
be greater by far than the oil lubricants which it is hoped they 
may displace. 
~*Orrin HB. Dunlap, in Scientific American, May 11, 1907. 
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ADJUSTABLE REAMERS AND TAPS WITH 
INSERTED BLADES. 


In the November, 1906, issue of Macurnery a few designs of 
interchangeable body and guide counterbores were presented, 
and the reasons for making tools with the cutting members 
inserted were mentioned. The accompanying cut, Fig. 1, 
shows the construction of a reamer with inserted blades; the 
body and shank are made out of ordinary machine steel, 
while the blades and the binders are made of tool steel. There 
has been a number of various designs of inserted blade ream- 
ers on the market, but there are few which fill the require- 
ments in all respects as well as the one presented Here. 
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\Fig. 1. Adjustable Hand Reamer with Inserted Blades. 


As seen from Fig. 1, the reamer consists of a body C, which 
has one end turned down to fit into a hole in the shank, six 
blades, and six binders A, and finally a binding nut D and a 
check nut H, which are mounted on the threaded part of the 
body. The end of the body which is turned down to fit the 
hole in the shank is driven in place, and is secured by means 
of a taper pin. The body is slotted longitudinally to receive 
the blades, and has a circular groove all around to receive 
the binders. The latter are held firmly to the shoulder B on 
the blades (See Fig. 2) by means of screws which are thread- 
ed into the body. The hole F shown, extending in the center 
of the reamer a trifle beyond the center-lines of the binding 
screws, is for the purpose of providing clearance for the tap 
when tapping the screw 
holes. The blade is bev- 
eled off at an angle of 45 
degrees at its upper end, 
and the binding nut is 
chamfered on the inside 
to correspond. This ar- 
rangement provides for a 
strong grip of the nut on 
the blades. The binders are 
made from a solid ring, 
being turned, chucked, 
reamed, and the screw 
holes drilled and counter- 
bored, before the ring is 
cut into pieces. The blades 
are ground cylindrical for a certain distance towards the point 
of the reamer. This cylindrical part serves as a guide in 
starting the reamer. The remaining part of the blade, from 
the neck G upwards, is ground and relieved as an ordinary 
hand reamer. 

In Fig. 3 a shell reamer is shown of the same design. The 
hole is intended to receive a regular shell reamer arbor, and 
the reamer is driven by means of the keyway H. The blades 
of this reamer are shorter, are provided with a radius at the 
point like regular shell reamers, and are relieved all way up 
and slightly back tapered. This back taper is equal to 0.012 
inch per foot. The radius & at the end of the blade should be 
about 1-16 inch for sizes up to 4 inches diameter and \% inch 
for larger sizes. 

The requirements for a good inserted blade reamer are that 
the blades, when bound in place, shall be practically solid with 
the body, that the design shall permit a liberal adjustment in 
_regard to size, that this adjustment shall be easily accom- 
plished, and that the means employed for binding and adjust- 
ing the blades shall not be of such a kind as to prevent the 
use of the reamer in any case where a solid reamer could have 
been used. The design shown in the cuts fills all these require- 
ments. When the binders A are tightened down against the 
shoulder B in the blade, and the nuts are screwed tightly up 
against the end of the blade, there is very little chance for 
the blade to move. The tapered bottom of the slots in the 
body of the reamer, into which the blades are fitted, provide 
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Fig. 2. Enlarged Section of Reamer, 
showing Method of Binding. 
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for the adjustment. When the reamer is worn, the binders are 
loosened, and the nuts at the upper end of the blades screwed 
back. The blades can then be moved upward as far as is 
necessary for recovering the original size, the nuts and the 
binders are again tightened, and the reamer may be ground 
to the exact diameter required. The ease of accomplishing this 
adjustment is apparent. No details either used for binding 
or adjustment project outside of the reamer, neither at the 
end nor at any place on the diameter of the body. The reamer 
can not only pass entirely through a hole, but it can ream 
down to the bottom of a hole, and even,to a certain width, face 
the bottom if necessary. Very few reamers of the ordinary ad- 
justable or expansion type fill all the requirements so well. 
This must not be construed to mean that this is the only 
adjustable reamer possible which will fill the requirements 
outlined. There can, of course, be a great deal of variation in 
the design, but the one in question, although patented in one 
important detail, is chosen as an example, because of em- 
bodying all the features which are of importance. 
Inserted blade taps can also be made on the same prin- 
ciples. In a tap, however, it is not necessary, as in the case 
of a hand reamer, to have the shank nearly up to the full 
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diameter of the cutting tool itself. In the case of a tap, instead, 
it is required that the diameter of the shank shall be below 
the diameter at the root of the thread so as to permit the 
shank to freely enter the threaded hole. The tap can for this 
reason be made with the shank solid with the body. The 
only requirement for this is that the diameter of the shank 
must be below not only the root of the thread of the tap, but 
also the root of the thread of the threaded portion K (see Fig. 
4). In small taps, however, this is not possible, as there the 
diameter of the shank would be altogether too small in com- 
parison with the diameter of the tap. In such cases the same 
arrangement as resorted to in hand reamers must be adopted. 
Fig. 4 shows two taps, one with the body and the shank in a 
solid piece, and one with the body inserted in, and pinned to, 
the shank. 

Another difference in the design which will be noticed is 
that the end of the blade, instead of being beveled, is made 
square with the outside face of the thread. This arrangement 
is necessary in order to insure that the different blades in 
the tap will have their teeth in such rotation that when the 
tap is used, a perfect thread will result. The adjusting nut is 
therefore made with a plain face instead of being beveled off 
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Fig. 4. Adjustable Taps made on same Principles as Reamers. 


as in the case of reamers. It is evident that it is difficult to 
replace single blades, as they would hardly come in such a 
position as to produce a correct lead. For this reason it is 
customary to replace all the blades at once, preferably thread- 
ing them right in the holder, or in a master holder similar 
to the tap. As there is no bevel on the adjusting nut to hold 
the blade down at the upper end, it is necessary to move the 
binding shoe in the case of the tap nearer toward the center 
of the blade. 
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NICKEL-CHROME STEEL.* 


E. F, LAKE.+ 


Of the many high grades of 
steel which have been brought 
out in the past few years, 
nickel-chrome steel has, by 
both laboratory and practical 
tests, been placed in the front 
rank as the highest grade of 
steel manufactured, and it is 
used on all classes of high- 
grade machinery that require 
a steel of high tensile 
strength, high elastic limit, 
and a great resistance to 
shock and torsional stresses. 
It is one of the latest prod- 
ucts of the steel maker. Only 
eight years ago this alloy of steel was comparatively very 
little known, and it was a boast of the Germans “that the 
entire steel trust of the United States could not duplicate a 
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Fig. 1. Diagram showing Effect of Chromium on Steel. 


Mercedes front axle.” In the last two or three years that 
boast, however, has ceased to be true. To-day this alloy is 
being produced by a number of Amerdcan steel makers at a 
price much below the twenty-six cents a pound that the Krupp 
works gets for its highest grade of steel, in New York, duty 
paid. 

Nickel-chrome steel is made in many different composi- 
tions, some of which are high in tensile strength, some in 
elastic limit, and others having different qualities, demanded 
for the different uses to which they are to be put. 


The Effect of Chromium. 

Chromium added to steel up to 5 per cent increases the 
tensile strength and resistance to shocks, and diminishes the 
elongation, while further additions lower the tensile strength. 
The elastic limit, in pieces not annealed, is raised at first, and 
afterward lowered. ‘Chromium resembles carbon in its in- 
fluence on the hardening qualities of steel. It refines the 
grain remarkably, owing to its tendency to prevent the de- 
‘yelopment of the crystalline structure. Added to nickel steel, 
it overcomes the tendency of lamination, increases the elastic 
limit to figures that were impossible before it was brought 
into use, and when given proper heat treatment, the steel prac- 
tically shows no grain or fiber, thus possessing a high power 
of resistance to shock. This alloy also strongly resists the 
propagation of cracks which may be produced by sudden 
strains. Chromium intensifies the sensitiveness of the steel 
to the quenching process, the resistance to fracture is higher 


*For additional information regarding the manufacture and char- 
acteristics of this and kindred steels, see the following notes and 
articles, previously published in Macuinery: Remarkable Properties 
of Nickel Steel, February, 1903; Properties of Nickel Steel, March, 
1903; The Effect of Vanadium on Steel, February, 1904; Krupp’s Im- 
proved Spring Steel, February, 1904; Alloy Steels, August, 1904; all 
in engineering edition. ; 
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than in carbon steel of the same degree of hardness, and for 
this reason extreme hardness may be obtained. Two per cent 
or more of chromium added to steel makes it very difficult to 
cut cold, although a special tool steel is made which over- 
comes this to a large degree. Chromium’s action on steel 
becomes decisive above a content of one per cent. 

The. effect of chromium on steel is best illustrated by the 
diagram, Fig. 1, taken from Austen’s “Introduction to Metal- 
lurgy.” The lower dotted line shows the tensile strength of 
annealed pieces, the lower full line shows the elastic limit of 
annealed pieces, the upper dotted line shows the tensile 


‘strength of the steel, when hardened, and the upper full line 


shows the elastic limit of the steel, when hardened. 
The Effect. of Nickel. 

The presence of this metal in steel is very interesting im 
its influence, as, when added to steel up to 8 per cent, it in- 
creases the tensile strength, elastic limit, and elongation. 
Adding from 8 to 15 per cent of nickel produces a brittleness, 
and the mechanical properties are not ascertainable by experi- 
ment. With 20 per cent nickel a rapid rise in extensibility is 
noticed, which increases very rapidly up to 25 per cent, after 
which the increase is more slow. Fig. 2 is a diagram from 
Roberts-Austen’s ‘Metallurgy,’ which illustrates these points 
better than words will. 

Nickel increases the ability of steel to withstand shock 
stresses even though the shape be intricate and lightened. 
with holes. When properly combined with carbon, it largely 
removes the tendency of crystallization, and the steel may be 
hardened by the cementation process without fear of the core 
being brittle. If high in carbon, however, it will not stand 
local hardening, but may be oil tempered without difficulty. 
Nickel also gives steel a tendency to show laminations and 
makes it weak at right angles to the direction in which it is 
rolled. By the addition of chromium these laminations are 
removed, and the metal is given a high degree of homogeneity, 
the hardening can be performed more easily and without the 
danger of fissures appearing. 

In nickel steel, the tenacity and elastic limit is much in- 
creased by positive quenching up to about 5 per cent nickel, 
especially with high percentages of carbon. Below 0.50 per 
cent carbon and 5 per cent nickel the reduction of area re- 
mains nearly unchanged, and the elongation but slightly de- 
creases by heat treatment, but when chromium is added these 
are both reduced nearly one half by heat treatment. 

Effect of Silicon. 

Silicon is sometimes used in nickel-chrome steel, as it pre- 

vents the formation of blow holes and neutralizes the injuri- 
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Fig. 2. Diagram showing the Effect of Nickel on Steel. 


ous tendencies of manganese. The majority of these steels, 
however, do not contain silicon, as its exact influence is not. 
quite clear, and it is difficult to obtain silicon in steel without 
the presence of manganese. This makes its direct action diffi- 
cult to determine. In quenching, silicon seems to influence 
steel the same as carbon in many ways, but this largely de- 
pends on the co-existing amount of the latter as well as of 
manganese. In general, only very small quantities are effect- 
ive, and then only when the carbon content is low. Silicon 
will increase the tensile strength, but at the same time lower 


the elastic limit. 
Effect of Manganese. 


Manganese is always a component of nickel-chrome steel, but 
over 0.40 per cent.is seldom allowed, as a steel high in man- 
ganese is difficult to work cold, while otherwise nickel-chrome 
steel can be bent cold without difficulty. This has been proved 
by tests which have been applied, one of which was a con- 
necting or piston rod that, after finishing, was bent double 
and showed no indications of cracks. Another rod was twist- 
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ed two complete revolutions without injury. When the car- 
bon is less than 0.50 per cent, and from 4 to 6 per cent of 
manganese is added, steel becomes so brittle that it can be 
powdered under a hand hammer, but by the addition of twice 
that amount of manganese the strength is restored. At 15 
per cent manganese, again, a decrease in toughness, but not 
in transverse strength, takes place. With 20 per cent and 
more of manganese a rapid decrease takes place. The dis- 
covery of these properties brought out manganese steel which 
has some remarkable qualities. The higher the percentage 


of carbon, the less manganese is necessary to bring about the 
result referred to. 


Influence of Phosphorus and Sulphur. 

Phosphorus and sulphur are always components of steel, 
and probably more time, more energy, and more money has 
been spent to get rid of these, or reduce them to a minimum, 
than on all other experiments. Phosphorus causes a “cold 
shortness” or brittleness in steel, and almost any quantity is 
injurious. No matter how high the tensile strength or elastic 
limit may be made by other components, if phosphorus is 
high, the metal will break when given shock tests. For this 
reason some object if phosphorus is present in amounts over 
0.015 per cent, while others will allow as much as 0.04 per 
cent before they will agree that it is damaging to any serious 
extent. A high percentage of sulphur, on the other hand, 
causes a “hot shortness” or brittleness beyond a dull red 
heat, and is therefore not desirable when the metal is to be 
forged or worked hot. This component, however, is’ not as 
injurious as phosphorus. - 
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used principally for gears, as these are the highest grades of 
steel in the market, either foreign’ or domestic, for this pur- 
pose. The nickel-chrome steels shown in the table that 
contain 0.25 per cent carbon are more extensively used than 
those with higher carbon content, as they are forged easier, 
and are machined and worked with less difficulty. These 
steels are used where great strength is demanded, combined 
with a light weight; hence, in automobile construction they 


_are used for such parts as crank shafts, sprocket shafts, rear 


driving shafts, propeller shafts, axles, wheel pivots, and 
piston rods. Some racing cars have been built with all the 
working parts, as well as the frame, of nickel-chrome steel. 

These-nickel-chrome steels are not as readily drop-forged 
as the ordinary carbon steel, and therefore the difference be- 
tween consecutive die forms should be less than in those 
used for ordinary steel. In forging, the metal should be 
heated to about 1,380 degrees F., and kept at about that 
point until the operation is completed. Care must also be 
taken not to overheat or underwork the metal, as this pro- 
duces a coarse grain, which will show a low percentage of 


reduction of area, and the metal will be condemned on account ~ 


of its inability to withstand the shock stresses. The best 
forging process is undoubtedly the one using the hydraulic 
press, as with this the metal is slowly squeezed into the die, 
thus allowing the mass time to assume its new shape. The 
formation of crystals will not be able to take place, and the 
metal will be of a finer grain, with greater density, producing 
less internal stresses and closing up any flaws which might 
have been in the center of the ingot. In hammer forging, 


TABLE SHOWING DIFFERENT COMPOSITIONS OF NICKEL-CHROME STEEL AND THEIR STRENGTHS. 


Nickel pericent 7m ee mes oe tat we oe 1.60 3.30 
Chromium. per- Cen aawena- teen cee 4.41 1.40 
Carbonper ‘cen tis seen ae a et oe 0.25 0.31 
Silicomgper cent... <a. cea ee eae 0.20 0.20 
Manganese, per cent.) eepe.. vac. s «does 0.35 0.40 
Phosphorus,per cent; eesti. tole ce oe 0.012 0.012 
Sulphur, sper conto. ose ec 6 eee 0.018 0.028 
Fully Annealed. 
Tensile Strength, pounds per square inch ...| 126,000 .| 115,000 
Elastic Limit, pounds per square inch....... 115,000 95,000 
Elongation in 2 inches, per cent ............ 28 24 
Reduction of Area, per cent..........7...... 64 42 
: After Heat Treatment. 

Tensile Strength, pounds per square inch..,.| 185,000 155,000 
Elastic Limit, pounds per square inch ...... 160,000 132,000 
Elongation in 2 inches, per cent ............ 14 38 
Reduction of Area, per cent ...............- 48 16 


Composition of Nickel-chrome Steels. 

The different combinations or percentages of the compon- 
ents of nickel-chrome steels are as varied as their makers, 
but the compositions obtained have resulted in a very high 
grade of steel. Thus nickel is used in percentages of from 
1 to 5, chromium from %' to 5, carbon from 0.25 to 0.45, 
Silicon, when used, from % to 3, and manganese from 4 to 1, 
The table above shows some of the nickel-chrome steels that 
are turned out by the different makers, both foreign and 
American, and their comparative strength. The first column 
shows one composition that is comparatively low in nickel 
and high in chromium, while the next three columns are low 
in chromium and high in nickel, other components being 
about equal. The last two columns contain the specifications 
adopted by the Association of Licensed Automobile Manu- 
facturers. 
contains 0.45 per cent carbon and the other is 0.25 per cent. 
The physical characteristics of these two kinds are not 
derived from actual tests, but are the characteristics which 
they must possess when a test is made from a %-inch test 
bar, rolled from every heat and from two separate ingots. 
The actual test may show much higher figures, as these are 
the lowest figures at which the steel will be accepted. The 
phosphorus and sulphur may, of course, be lower, as the 
percentage given is the highest that will be allowed. To 
the tests in this table there should be added a shock test, 
as all of these might be satisfactory in their results, and 
yet, if too high in phosphorus, the metal would not stand 
shock and torsional stresses. 

The steels given in the table which are high in carbon are 


4.40 3.50 2.09 3.38 1.50 1.50 
1.50 1.50 0.71 1.87 0.80 0.89 
0.25 0.25 0 36 0.24 0.25 0.45 
0.24 0.25 0.21 [ac ste eels | ety ple ae 
0.73 0.40 0.35 0.35 0.40 0.40 
0.013 0.018 0.025 0.028 0.03 0.08 
0.012 0.022 0.026 0.08 0.035 0.035 
Atak See note 126,000 | 112,000 123,000 85,000 90,000 
ROP ator 115,000 87,000 80,000 65,000 65,000 
SRR ME cones ais 28 14 » 10 20 18 
Bs o Scacenn 64 64 58 50 35 
AOASOOO. Bieerckin sees] as + B,s.0 5.5\fo od ee ee 130,000 | 180,000 
hoo, O00 MMe elas ve cls wet oy 8) Saheb g eee 100,000 | 140,000 
La exsh es Hacare s bs aft oe woh ees 12 8 
PASS” 0 cee aE een oi RN EO RON 4 Biko. 30 20 


The only difference between them is that one 


unless the hammer is a large, slow-moving one, only the 
shell of the forged piece is affected, as the blows will not pene- 
trate to the center. 


Heat Treatment. 


This steel is nearly always heat treated, and great care 
should be used in doing this, as it is very easy to destroy the 
gcod qualities of the metal by inferior workmanship in this 
regard. The factors which influence the results of heat treat- 
ment are: : 


First: The physical and chemical components of the metal. 

Second: The gases and other substances which come in 
contact with the metal while heating. 

Third: The form of the temperature rise curve for each 
unit of the metal. 


Fourth: The highest temperature given to each unit of the 
metal. 
Fifth: The length of time at which the metal is kept at the 


maximum temperature. 
Sixth: The form of the temperature drop curve for each 


unit of metal. 

At about 570 degrees F. most steels lose their ductility and 
are not capable of resisting the strains of unevenly heated 
metal. Therefore, the temperature rise curve up to this point: 
should be a gradual one; after this it may be as rapid as possi- 
ble without overheating. Care must be taken not to overheat 
or burn the metal, as it is almost impossible to bring it back 
to its former high standard. 

Nickel-chrome steel should be annealed after it has been 
worked and before heat treatment, in order that it may return 
to its natural state of repose, as machining, forging, hammer- 
ing, etc., is liable to throw it out of its homogeneity. It is 
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annealed in a different manner from the ordinary grades of 
' steel, it being heated to a temperature of about 1,470 degrees 
_F., kept at this heat for four hours and then allowed to cool 
slowly in a slow-cooling furnace, or by packing in ashes or 
charcoal, the latter being preferred. If carbonizing is resorted 
to, this steel should be annealed, after carbonizing, as de- 
scribed above. 

To harden this steel, it should be heated to about 1,470 
degrees F. and made as hard as possible by quenching in oil 
or water, after which it can be drawn to the different degrees 
required. Gears should be drawn by heating to 480 degrees F, 
to remove the internal strains. This makes the hardest and 
toughest gear which it is possible to make. It will stand an 
enormous amount of wear and shock stresses, and it is very 
difficult to break out a tooth with a sledge hammer. 

The carbonizing should be done by carefully packing the 
pieces to be carbonized in a cast iron pot, in a mixture of 
powdered bone and charcoal. This should then be heated 
slowly until the temperature is raised to 660 degrees F., after 
which the temperature can be raised as fast as desired until 
2,100 degrees F, has been reached. The steel should be kept 
at this temperature for at least four hours, after which it 
should be allowed to cool slowly by taking the pot out of the 
fire and permitting it to cool without removing the cover. 
This annealing, tempering, and carbonizing can only be done 
successfully and with positive assurance by the use of a fur- 
nace to which is attached a pyrometer, as the proper degrees 
of heat cannot be guessed at by the color of the metal. 


Machining Nickel-chrome Steel. 

Nickel-chrome steel is more difficult to machine than ordi- 
nary steel. This can only be done successfully when fully 
annealed and with high-speed tool steel. Under these condi- 
tions it should be cut at the rate of 35 feet per minute, the 
cut being 3/16 inch deep, with 1/16-inch feed. The compari- 
son between the machining of this and other steels is best 
illustrated by the following table: 


TABLE SHOWING CUTTING SPEED FOR DIFFERENT GRADES OF STEEL. 
Depth of cut 3; inch and feed 4 inch. 


Cutting | pounds of 
KIND OF STEEL. Speedin | Turnings 
Feet per | per Hour. 
Minute. 
Steel with 0.10 per cent of carbon......... 100 295 
cc (3 0 20 ce 6c ce “é eee tet’, 5 999 
ce +6 0.30 ce 6 6c OS. i ee 63 176 
ase “GED SORE ISG ASC aie St a 51 150 
ef emrolm oes Nickel. /...... 55 163 
0.75 per cent nickel, 0.80 per cent chro- 
‘mium, and 0.25 per cent carbon......... 50 148 
1.50 per cent nickel, 0.80 per cent chro- | 
mium, and 0 25 per cent carbon.... .... 454 135 
Steel with 1.5 per cent nickel, 0.80 percent.. 
chromium, and 0.45 per cent carbon..... 35 108 


This steel is only used where strength and lightness are 
more important than cost. In automobile construction, it is 
only used on the higher priced cars and for the parts which 
have to stand the largest amount of strains and stresses. Its 
ability to stand these stresses better than the ordinary carbon 
steel was demonstrated by one motor car builder, by taking 
two round bars 1% inch in diameter, one of which was 
nickel-chrome steel and the other a mild carbon steel, fairly 
low in carbon, gripping both ends, leaving 914 inches exposed 
and subjecting them to a bending operation, the bending being 
$/32 inch out of the true position of the center-line of the bars. 
This bending was made, back and forth, with the carbon steel 
bar 20,000 times before it fractured, while with the nickel- 
chrome steel bar 250,000 bendings were made before this frac- 
tured. Other tests, which have been made by the writer, show 
Similar results. 

With the continued use of this grade of steel, its manufac- 
ture in larger quantities by the steel makers, and the improve- 
ments in machinery and cutting steels, it will no doubt be 
cheapened both in the production and in its manufacture into 
finished products, so that its use can become more diversified, 
and better wearing qualities, lighter weight and greater 
Strength given to the working parts of many classes of 
machinery. 
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METHOD OF HARDENING THIN MILLING 
CUTTERS. 


J. F. SALLOWS.* 


Based upon my experience of years in hardening and temper- 
ing all kinds of tools, it is my opinion that where there is a 
quantity of thin milling cutters to be hardened and tempered, 
they should be arranged ona mandrel, as shown in Fig.1. This 
view shows ten milling cutters varying in size from 3 to 4% 
inches diameter, all having 14 inch cutting face. They are 
all arranged on one stud or mandrel, with a washer on each 
end of such diameter that it allows the cutters to harden to 
sufficient depth to provide for numerous grindings, and at the 
same time not harden to such depth as to cause warping or 


Fig. 1. Thin Milling Cutters Mounted on Arbor for Hardening. 


cracking. Cutters 1/16 inch thick and upward should be hard- 
ened in this manner, as the method does away with any pos- 
sible warping, and it insures uniform hardness. 

Fig. 2 shows the stud, washers and nut before the cutters 
are put on the stud for packing. The stud should be of such 
length at the large end A as to permit of a good tong hold 
A washer is put on first, and then the cutters are put on, fol- 
lowed by the other washer. The nut is tightened as tightly 
as possible, and the cutters are then packed in a pipe large 
enough to allow ‘\4‘inch clearance between the teeth and the - 
inside of the pipe. They are packed in fine wood charcoal, 
and the ends of the pipe are sealed with asbestos cement. 
Heat in a furnace, or if no furnace is at hand, place the pipe 
over an open fire on a large forge and cover with coal or 
hard coke. If the pipe does not heat uniformly, roll it over 
and over. This is an advantage of a pipe over a box for 
pack-hardening, it being readily turned so as to heat the con- 
tents uniformly. 


Fig. 2. Arbor used when Hardening Thin Cutters. 


The cutters shown in Fig. 1 were dipped at a bright red 
heat in cold salt water, and while still quite warm were re- 
moved to a tank of fish-oil to draw down. They came out 
straight and were hard from outside cutting edge to within 
about 144 inch above the washer line. This method, in my 
opinion, is the best way to secure a first-class job of this class 
of tools when hardened in quantities, @ 

* * * 

Some metals will amalgamate when in contact, even when 
at ordinary temperatures. Gold in contact with lead will per- 
meate the lead for a considerable distance from the point of 
contact, and it is said that if a zinc disk and a copper disk 
are held together for a number of months under pressure, 
that the surface of the copper will be found covered with a film 
of yellow brass. 


*Reo Motor Car Co., Lansing, Mich. 
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RAILWAYS AND THEIR OWNERS. 


The recent action of the Philadelphia & Reading R.R. in 
increasing the commutation rates to the commuters of the 
Philadelphia district, in retaliation for the legislative enact- 
ment reducing passenger fares to two cents per mile, is only 
one more nail driven in the coffin of private ownership of 
public utilities. It would seem that the old saying, “Whom 
they would destroy, the gods first make mad,” applies with 
special significance to some of our eminent railway officials. 
It is a great pity that they do not, or will not, read the sign 
of the times aright. The old conception that railways are 
private property to be administered for the sole benefit of 
the stockholders and the officers is one that had a modicum 
of support in the past, but now the growth of the idea that 
railways are public institutions that shall be administered for 
the public good, without favoritism to any, has grown with 
wonderful rapidity. That government ownership and opera- 
tion is near at hand, we would not venture to predict, but 
that the railways must.submit to governmental regulation of 
an order quite different from that to which they have given 
contemptuous assent in the past, is very evident to one who 
pays the slightest heed to the march of events. 

Since the above was written the management of the P. & R. 
has virtually restored the commutation rates that had been 
in force, and which had been instrumental in building up the 
numerous suburban communities along its line. The indig- 
nant protests of business men and other classes affected could 
not go unheeded. Such incidents are undoubtedly educational, 
but they do not reflect very well on the intelligence of certain 
railway officials, for the education is of a kind that most of us, 
who are not in favor of absolute government control, would 
rather not see impressed. 


* * % 
TO MAKE EMPLOVRS LIABLE FOR ALL 
, VDE ATS. 


There are more m° women and children killed and hurt in 
industrial occupa‘ions every year than were killed and 
wounded in any of the four years of our great civil war, the 
number being estimated at 525,000. Of this number between 
90,000 and 100,000 are victims .of railway accidents. This 
great slaughter and maiming is the price we pay for modern 
civilization, but it is a price that should be regarded as pro- 
hibitive, because it is largely unnecessary. There is probably 
no feature of present industrial activity that requires improve- 
ment and reform so much as that which makes so many acci- 
dents possible. In the adoption of the automatic car coupler, 
the railways did more to reduce accidents than by any other 
‘step, save the adoption of the air brake. The efficiency of the 
latter device in preventing accidents and loss of life can 
scarcely be overestimated. President Roosevelt, in an address 
delivered at the Jamestown Exposition, June 10, expressed the 
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idea that the railways and all employers of labor can be made 
to do still better in the prevention of accidents to employes 
by holding them strictly liable for all accidents, forcing them 
to make adequate compensation without the necessity of the 
employes appealing to the’courts. In short, he suggested that 
all employers, whether railways or manufacturers, should, as 
a matter of business principle, pay their injured employes cer- 
tain sums, depending on the character of their injuries. “Only 
in this way can the shock of the accident be diffused, for it will 
be transferred from employer to consumer, for whom all indus- 
tries are carried on. From their standpoint the change will be 
a benefit. The community at large should share the burden 
as well as the benefits of industry, and the workmen and the 
workmen’s families will be relieved from a crushing load.” 


* * * 
THE NECESSITY FOR DOUBLE TRACKS. 


When reviewing the list of our frequent railway accidents, 
it is impossible to entirely rid oneself of the idea that many 
of them are caused by the attempt to conduct a two-track 
volume of business on a single-track road. The volume of 
traffic on many of the larger systems of the Middle West, 
those, for instance, which connect Chicago and St. Louis on 
the one hand, with Cleveland and Cincinnati on the other, 
compares favorably with that of several double-tracked sys- 
tems in the Hast. Yet the majority of these roads are pro- 
vided only with single track. Not only does this cause undue 
liability to railway accidents, but even when accidents are 
avoided, a late train, which must be given the right of way, 
will demoralize the entire traffic of the road. The service of 
such roads becomes by necessity poor, and neither efficiency, 
nor good will, on the part of the railway officials can do much 
toward improving the service appreciably. The public, how- 
ever, pays as much or more for this inferior service as it 
pays for the better service of several double-track roads; and 
the public has properly a right to demand that such an im- 
provement as this be made, and that at least a somewhat fair 
equivalent is received for the price paid. Nor would the 
public alone be the gainer. The railroads, themselves, seemt 
sometimes to be short-sighted in not realizing the loss accru- 
ing from such constant delays and demoralization of the 
service as are common on single-track lines with heavy 
traffic. ; 

At the present time the excuse will be offered that money 
is so stringent that improvements cannot be contracted. The 
need for the improvements mentioned, however, has not grown 
suddenly upon the railroads. This need was present, even if 
not in so imperative form, years ago, when both money and 
labor were cheaper; but at that time the consideration for 
the public was even less than now, and the railroads were 
even more short-sighted, anticipating neither the increase 
in traffic, nor the rising popular resentment to the methods of 
certain railway managements. The railway traffic of Ohio, 
Indiana and Illinois, for instance, may, without great exagger- 
ation, be compared with that of Germany. Yet, in the states” 
mentioned, the systems being double-tracked may be counted 
on the fingers of one hand, while in the latter country the 
double track is almost exclusively in evidence. It is not im- 
probable that the comparatively low number of railway acci- 
dents in Germany is largely due to this fact. Our railway 
system, once leading the world, now seems to need a new 
impetus to keep up its reputation. It is not ability or effi 
ciency on the part of our practical railway men we need. 
They fill their places as well as circumstances permit. But 
what we do need is less manipulation by unscrupulous finan- 
ciers. 

An incident which, while on the face of it rather, humorous, 
throws an unpleasant reflection upon the way in which some 
of our railroads discharge their duties, is related in the St. 
Louis Globe-Democrat. The fact that a car of coal ordered by 
a Chickasha dealer in October, 1903, did not reach its des- 
tination until January, 1907, was recently reported to the 
office of the Attorney-General at Guthrie, Okla. The carload, 
it seems, had been on the road for more than three years. If 
incidents like this are true, it seems easy to explain why 
some roads are constantly short of cars, 
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WRITING LETTERS IN A BUSINESS-LIKE 
MANNER, 


It is very common among a certain class of office people to 
hear criticisms pronounced on explicit letters because of not 
being written in a “business-like way,” the business-like letter 
evidently being supposed to be one that is short and meager 
in its wording. This, however, must be considered an er- 
roneous opinion, and is daily causing a great deal of extra 
work and trouble in business life. The ideal business letter 
is one which in as short a space as possible clearly transfers 
the thoughts of the writer to the reader. To do this in very 
few words is often impossible, and while some men may have 
a great ability of-.expressing themselves at the same time 
clearly and concisely, the majority of letter writers need 
about as many words to convey their ideas as they feel in- 
‘clined to use. For this reason it is a mistaken policy to sac- 
rifice clearness of expression to the notion that business letters 
should necessarily be short. They should be as short as con- 
‘sistent with perfectly clear and definite statements, but not 
a word shorter, no matter how many pages are necessary for 
the writer to express his ideas. 

It is said that the man at the head of one of our largest 
machinery firms never reads a letter which extends over more 
than one sheet of paper. The opinions of such a man neces- 
sarily have great weight with his subordinates, and they will 
eagerly try to make a rule of not writing any longer letters. 
This gentleman himself may possess a special ability of clear 
thought and of short expression, but the majority of the 
clerks and employes of the company lack such an ability and 
conform to such arbitrary rules only by failing to make their 
letters convey their ideas. The writer, when in the employ 
of a large manufacturing concern, had often occasion to make 
inquiries in regard to certain orders given by customers who 
could be reached only by writing. A draft of the letter was 
made, stating the case and asking, as clearly as possible, for 
the information wanted. In certain cases where the subject 
in question was complicated it was impossible to confine the 
matter to a very limited space. This draft was passed in to 
the business office where the matter was “boiled down,” as 
the expression was, to conform to the rules of business-like 
letters, and the result often was that two or three letters had 
to pass between the firm and the customer before plain under 
‘standing could be had. This, of course, could all be blamed 
to the inquirer’s way of asking his questions, and not to the 
“boiling down” prdcess to which the questions had been sub- 
jected, had it not been for the fact that in a few cases where 
the writer’s drafts were strictly copied, the information asked 
‘for came as expected. All of which is intended to prove that 
the “business-like” letter, so-called, has its drawbacks. 

* * * 


GENIUS UNDER CONTRACT. 


CHARLES CLOUKEY.* 


Some of the most progressive and far-seeing manufacturing 
‘and engineering concerns have adopted various forms of 
profit-sharing policies with the end in view of increasing the 
interest and efficiency of their working forces. The move is 
a very commendable one, and, so far as is known, is a success- 
ful one, and contrasts very strongly with the contract system 
of some of the largest and most influential corporations in the 
United States, in which they bind the employes to give the 
“company all the benefits of their inventive genius. 

A published statement not long ago asserted that many con- 
cerns maintained a very large corps of inventors, sometimes 
several hundred or a thousand for a single firm, and these 
men were employed to invent improvements and appliances 
in the line of manufacture in which the company was engaged. 
The facts in the case point to the contract system used by 
the great Westinghouse interests and many others, in which 
the applicant for any position signs a contract to assign any 
and all inventions he may accomplish while in the employ- 
ment of the company. 

There are at least two pernicious features to such a method, 
the first one being the well-known fact that many capable 
men find themselves in such stress of circumstances as to 
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make it imperative for them to secure employment, although 
it involves a mortgage upon their genius; and the second is 
a tendency to indifference in the matter of invention where 
there is neither credit nor profit coming to the inventor. Of 
course, there is occasionally a man who will do his best and 
spend much of his own time just for the sake of accomplish- 
ing something in the world besides his stint of daily toil; but 
in the great majority of cases there will be an indifference or 
an effort to evade the contract. Most inventors who have had 
no experience do not realize the difficulties which lie between 
themseives and fortune after their patent is a matter of pos- 
session, and so they will quit the service or take out the 
patent in the name of a friend, and then find that the com- 
pany that would have utilized it in the first case is entirely 
indifferent to its merits in the second. 

So I say, that for several good reasons, the unqualified 
contract system of the control of inventions is pernicious jin 
its general effect on progress, and does not give the results 
expected by the party of the first part. 

In strong contrast to the foregoing is the system adopted 
by more progressive and considerate business concerns who 
ask their employes for ideas on improvements in machinery, 
appliances and methods, and whenever one of these sugges- 
tions is adopted, the author of it is rewarded with a definite 
sum, due him above the regular wage which he has earned 
by the performance of his usual duties. These rewards are 
not of uniform value, but are based upon the relative augmen- 
tation of profits following the adoption of the improvement, 
and in many cases amount to much more than the inventor 
could have realized had he patented the contrivance and 
trusted to a sale of the patent. Another commendable feature 
of this plan is that many ideas of value which are not patent- 
able bring a substantial reward to the workman without extra 
investment or delay, and perhaps as great profit comes to the 
firm in the end from the general good feeling aroused in the 
skilled workman and the common laborer alike, for there is 
such a vast difference between a man’s best service and his 
grudging toil, that at the same rate of wage one house will 
go on to prosperity and another will go into bankruptcy. 

However, there is one commendable feature common to both 
of the systems referred to, and that is the encouragement and 
opportunity for the development of new ideas from the stand- 
point of physical means. All the machinery and appliances 
of the firm are at the inventor’s service if the invention prom- 
ises anything worth while, and this is enough to encourage 
many a man who has an inventive turn, even though he gets 
nothing extra out of it. But it is a good business principle 
that holds in mind as well as in merchandise, that whatever 
is worth using is worth paying for, and many an inspiration 
has died, reflecting upon this axiom. — 

The relative value of the two methods will in time become 
apparent even to the great corporations, and they will adopt 
that which will pay them best, and as is true in nearly every 
case, what will pay the employe the best will pay the employer 
best, and the rule works both ways when there is good feeling 
and mutual interest between the principals in the labor 


problem, 
7” * * 


A contributor to the Saturday Ftien.ng Post writes of “mil- 
lions in old iron,” and paints a truly wonderful picture of 
what is going to happen in the next few years in scrapping 
existing machinery because of industrial progress. For ex- 
ample, the article states that the scrap iron business leads 
all other lines of metal trade and is being greatly stimulated 
by the substitution of electricity for steam by so many rail- 
roads of the country. It is estimated (by whom?) that within 
the next five years 30,000 steam locomotives will go to the 
junk heap, etc. The steam locomotive has been consigned 
to the junk heap by several writers and would-be prophets, 
but this is the first time that we have seen a definite period 
given for the wholesale consignment of over half the total 
number in the country. We believe the writer has ‘another 
think” coming. If we are not greatly mistaken, there will be 
more steam locomotives in use in 1912 by many thousands 
than there are at this date, notwithstanding the growth of 
electric traction, 
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CURRENT MECHANICAL EVENTS—LEADING ARTICLES OF THE TECHNICAL PRESS. 


New York’s new child-labor law provides that no minor 
under sixteen years of age shall be employed or permitted to 
work in any factory in the state before 8 A. M. or after 5 
P. M. The new law goes into effect January 1, 1908. 


In all countries where an abundant supply of water power 
is available, the question of the electrification of railways is 
at the front. In Switzerland a report, prepared by experts, 
is now at hand, which is in favor of the general adoption of 
electric traction throughout the country. 


Steps have been taken to construct, at San Francisco, the 
largest dry-dock in the world. This dock will be 1,050 feet 
long, and is to be constructed at the estimated cost of $1,250,- 
000. It will be large enough to hold at once any two ordinary 
large-sized ocean steamers, the late giants, however, excepted. 


It is mentioned in Engineering that the longest distance over 
which the human voice has been transmitted is believed to be 
from Montreal to Winnipeg, 1,430 miles, over a special copper 
wire along the Canadian Pacific Railway. This wire was 
installed by the railway company for its telegraphone system, 
by means of which two messages—one by telephone and the 
other by telegraph—can be transmitted simultaneously over 
the wire. 


An interesting novelty that has been on the market for a 
few years is a magnetic incandescent lamp holder, chiefly 
intended for use in machine shops. The holder is made with 
a base which is magnetized when the lamp is burning. The 
magnetized base holds the lamp firmly to any iron portion 
of a lathe, planer, drill or other machine tool so that the light 
may be held and directed exactly where required. The con- 
venience and novelty of the device, together with its sim- 
plicity, makes the beholder who first sees it wonder why the 
idea was not thought of long ago. 


The gun trade of Birmingham, England, which city was for 
a long time the most important center for this industry in the 
world, has of late years declined, while at the same time the 
gun-making factories of Liége, Belgium, have greatly in- 
creased. It is stated in L’Echo de L’Industrie that, while the 
number of gunsmiths in Birmingham in 1860 was 16,840, there 
are now only about 4,000, while at the present time the num- 
ber of gunsmiths in Liége is 40,000. About thirty years ago 
England possessed more than half of the gun trade of the 
world. Now Belgium has acquired 65 per cent of that trade, 
and is able to reckon England among her best customers. 


In a report regarding the government railroads of Ger- 
many, Consul-General Richard Guenther says that the Prus- 
sian State railroads, after payment of the interest of the debt, 
showed an excess of earnings over expenditures in 1905 of 
$119,830,000, and in 1906, $134,520,000. A showing like this, 
amounting to a net profit of from 6 to 6.65 per cent of the 
actual capital expended, after the payment of interest, well 
indicates the possibilities of government ownership of rail- 
roads, and when the low passenger rates, the comparatively 
low freight rates, and the high standard of service of German 
railroads is considered, the financial results are the more sur- 
prising. © 


Recognizing the need of a business education, as well as a 
technical training, for engineers, a course in business practise 
has been instituted at the technical institute at Danzig, Ger- 
many. It has always been the practise in European technical 
schools to give a limited instruction in bookkeeping and ordi- 
nary business practise, but the course in question is to be 
more complete in its scope. It is beyond doubt that this 
move will prove of great value, and it would be highly 
commendable if higher technical institutions in this country 
adopted this idea. The technica] graduates from our foremost 


technical colleges are almost certain to sooner or later be 
placed in a position where a business education, specially 
adopted for the man of technical training, would be of great 
value. ; 


It is reported by The Engineer, Chicago, that tests recently 
made by Prof. H. B. MacFarland, of Armour Institute, on a 
concrete girder, 18 x 18 inches, with five 114-inch iron rods 
bedded in the bottom, showed that, when exposed to heat, 
the girder began to deflect at a temperature of 640 degrees F. 
This deflection continued throughout the test, reaching 5 ~ 
inches in three hours, the temperature being somewhat less 
than 2,000 degrees when at its maximum. The length of the 
girder between supports was 16 feet 6 inches. Loads were ap- 
plied at 6 fest 1% inch from each end by means of jack 
screws seated against car springs bearing on brick piers, 2.5 
tons being applied at each loading point. After the fire was 
extinguished, the deflection continued with the load decreas- 
ing until the deflection was 8 3/16 inches and the load 0.75 ton. 


In our November, 1906, issue we mentioned the installation 
of an electric steel melting furnace in the works of Henry 
Disston & Sons, at Tacony, near Philadelphia, Pa. The sue- 
cess with this furnace has been so great that the company 
is now considering the installation of a much larger electric — 
furnace plant. The furnace which is at present in operation 
was manufactured by the Induction Furnace Company of 
America, Philadelphia, under patents of Mr. Edward A. 
Colby. Henry Disston & Sons have been the pioneers in the 
introduction of the electric induction furnace practise for the 
manufacture of high-grade crucible steel. In Europe as well, 
the continuous induction furnace for electric smelting is mak- 
ing great strides. The latest construction is one brought — 
out by Mr. Albert Hiort, a Norwegian engineer. This furnace 
applies the same principles as the others of its class, and 
its novelty is to be found merely in.its design. 


One of the most radical departures in the way of taking 
care of a country’s natural resources, but at the same time 
one of the most hopeful signs of our commercial era, is that 
of the Swedish government having adopted a plan of taking 
over the immense iron ore deposits in the northern part of 
that country. The private company, which is at the present 
time working the mines, will have the right of exploitation 
for 25 years to come, but will meanwhile be permitted only to 
mine a certain definite amount of:ore. After that time the 
ore lands will be transferred to the State. The aggregate 
amount of ore in these ore lands is estimated at from 500,000,- 
000 to 800,000,000 tons. In view of the fact that natural de- 
posits of this kind are plainly the property of the nation as a 
whole, and cannot consistently be left to enriching private in- 
dividuals, in no way responsible for the existence of these de’ 
posits, it is gratifying to hear that some statesmen are recog- 
nizing the necessity of asserting the right of the people to 
the bounties of nature, at the same time as the prevention of 
a monopoly assures of a greater impetus to competitive in- 
dustrial development. 


The present high standard of shipbuilding, as far as safety 
is concerned, has perhaps never been more plainly demon- 
strated than in the case of the salvage of the White Star 
liner Suevic, which some time ago ran full speed upon a sub- 
merged rock outside of the Scilly Islands. It was found im- 
possible to take the ship, which registered 12,500 tons, off the : 
rock. It was therefore decided to leave the fore part of the 
ship, which was fast on the rock, where it was, and sever it 
from the after portion which contained the most valuable 
parts of the ship, her engines, boilers, etc., and by so doing 
save this part. A continuous line of dynamite cartridges were 
carried around the vessel, electric connection made to a dis- 
tant point, and the cartridges exploded. The action of the dy-_ 
namite cut the steamer in two, and two-thirds of the vessel 
floated away intact, this being made possible by the several 
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water-tight sections with which all modern steamers are 
built. The Swevic was taken to Southampton for repairs, pre- 
sumably for being provided with a new bow instead of the 
one she left on the rocks of the Scilly Islands. 


Users of gas engines on a large scale are commencing to re- 
alize that the heat carried away by the exhaust from gas en- 
gines amounts to about one-third of the total heat generated, 
and that the exhaust gases, being at a temperature of about 
1,000 degrees F., are capable of raising a large amount of 
steam, provided that a boiler suitable for the purpose is in- 
stalled. According to the Railway and Engineering Review 
such boilers are now being placed on the market. They should 
be placed as near to the engine cylinder as possible, and they 
consequently form a perfect exhaust silencer. When the gases 
have passed through the boiler they escape into the atmos- 
phere by a pipe: which is free from the usual nuisance of heat 
and noise. Inasmuch as gas power has not so far been favor- 
ably considered in many plants because of the need of the ex- 
haust steam from steam engines for special purposes, there 
is now a chance for the adoption of the exhaust gas boiler to 
raise steam for heat or other purposes, while the motive power 
is gas, and thus a double measure of economy and usefulness 
is attained. In one factory in England these boilers are gen- 
erating steam from the heat of the gas engine exhaust gases 
equivalent to the steam generated by 70 tons of coal per week, 


After having undertaken experimental electrification of 
short railway lines, the Swedish government seems to be in- 
tending to put electricity to use on the Swedish State rail- 
ways on a scale not having yet been attempted elsewhere. In 
Teknisk Tidskrift, of May 4, we find a complete plan for the 
electrification of the State railway system in the southern part 


of the country, comprising a length of lines of about 1,300. 


miles, the electric power for which would be supplied from 
five power stations, all, for the generation of power, making 
use of some of the numerous water falls of the country. The 
financial possibilities have been considered, and it is stated 
from good authority that the electrical working of the State 
railways would offer a saving in operating expenses. At the 
same time a better and more convenient passenger service 
could be installed. In Germany, the electrification of a line 
from Hamburg to Kiel, about sixty miles long, is under con- 
sideration, this line being intended to be an experimental one, 
on which estimates for electrification on a larger scale could 
be based. Norway is also planning for using the power of its 
water falls for the generation of power for its State railways, 
and a small portion. of these railroads is to be electrified for 
experimental purposes there as well. These projects for elec- 
trification do not only include electric power for passenger 
Service, but the freight service is to be placed on the same 
basis also. 


The following is the color scheme adopted in the power 
plant of the Pennsylvania, New York & Long Island Railroad 
Co. in Long Island City, N. Y., which was devised by Westing- 
house, Church, Kerr & Co.:. 

' White—High-pressure steam lines. 

Bright red—Drips from superheated steam lines, including 
the Holly system and connection to boilers. 

Bright red with black flanges—Saturated steam lines and 
Holly system connection. 

Yellow—Exhaust from auxiliary apparatus and low-pres- 
sure drip lines. ; 

Black—Boiler feed piping from boiler feed-pumps to boiler 
drums, including heaters, economizers, and their connections. 

Bluwe—All water piping, except the boiler feed lines and 
fire lines. 

Structurat color—Fire protection system; painted to match 
the structural steel to which it was adjacent. 

Maroon—Blow-off piping. 

Green—Air lines. 

Slate—Crank-case oil piping between engines and sepa- 
rators. 

Brass—Unpainted, all oil lines except those painted slate 
color.—Engineer. 
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APPARATUS FOR DETECTING WEAR IN WIRE ROPES. 
C. McMann, before the Transvaal Institute of Mechanical 
Engineers. 

An apparatus for detecting variation in the cross sectional 
area or wear in wire ropes was described recently at a meet- 
ing of the Transvaal Institute. The illustration shows the 
scheme of the apparatus. An alternating current passes 
through a transformer 7. The secondary of the transformer 
is connected to a coil B, through which the wire rope to be 
tested is threaded. This coil B may be designed to open up, 
enabling it to be applied to a rope without the trouble of 
threading the rope through it. At each end of the coil proper 
are bell mouths, which are to guide the rope into the coil. 
The coil is also enclosed in a laminated iron cylinder to con- 
centrate the magnetic 
field within it. An 
ammeter A is inserted 
in the secondary cir- 
cuit. When there is 
no rope inside the coil 
B, the self induction 
is low, and the cur- 
rent consequently is 
large. On introducing 
the rope, the induction 
is increased and the 
current falls exactly 
in proportion to the 
size of the rope so in- 
troduced. In practical use, the rope 
the coil B, and slowly passed through it, the person 
in charge of the test watching the ammeter, the read- 
ing varying in direct proportion to any decrease in cross 
sectional area of the portion of the rope at that moment in 
the coil. Thus the exact amount of wear on the rope can be 
determined direct from the ammeter readings. If so desired, 
the ammeter may be of the recording form, thus obviating 
the necessity of an observer watching it during the time of 
the test. 


Machinery,N. ¥. 
Detecting Wear in Wire Ropes. 
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PROPER PACKING. 
Daily Consular and Trade Reports, March 14, 1907. 


Mr. Paul Roux, a member of the American Chamber of Com- 
merce in Paris, calls attention to the necessary requirements 
for proper packing for trans-Atlantic shipments. Particular 
stress is laid on the following points. The machines should 
be more or less completely dismantled before packing; atten- 
tion must be given to the resistance of the tool and its various 
parts to rough handling in transportation. It must be remem- 
bered that a packing case must protect the machine not only 
against pressure and blows which it may receive in a normal 
position, but also protect the machine against abnormal 
stresses resulting from overhanging position or overturning. 
No part of the machine should be in contact with the sides of 
the case unless the sides are made strong enough to withstand 
the pressure, should the full weight of the machine be thrown 
upon them, Feet of lathes, beds, and similar parts are fre- 
quently broken by the packing case falling even lightly on one 
of its corners, even when the case itself shows no external 
evidence of a fall. An important consideration in packing a 
machine for trans-Atlantic shipment is its volume when 
packed. Marine freights are generally figured at so much per 
ton weight, or per 40 cubic feet volume, at the option of the 
carrier. The exporter has, therefore, an interest in seeing 
that the weight, which, of course, remains constant, does not 
occupy a space greater than 40 cubic feet per ton. Nearly 
all machines, however, if not dismantled and compactly 
packed, make up into packages greatly exceeding 40 cubic 
feet per ton. When dismantling, on the other hand, it must 
be remembered that parts requiring accurate adjustment, and 
which are difficult to assemble, should be left intact, and the 
exporter must use his best judgment in such respects. 

In designing the packing case, it is very necessary to make 
provision for the examination of the machines in a foreign 
custom house. An opening should be provided on the side of 
the case, or in the cover, through which the nature of the 
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machine may be readily seen. This opening must be large 
enough to permit the examination of all parts of the interior 
of the case, and to permit the passage of a lantern if required. 
The cover should be secured with screws and not with nails. 
Attention is especially called to the fact that packing cases 
should not be lined with paper. Such a lining prevents the 
circulation of air, and if the machine is packed in a damp 
atmosphere, the humidity, which under other circumstances 
would have evaporated, will attack the finished parts, however 
slightly exposed. Special attention is called to this point, 
because experience has demonstrated that injurious results 
frequently occur. Finished parts must be carefully protected 
with a coating for preventing rust, as often the machines are 
subjected to rain, and always to dampness, and a machine may 
remain during many months in a warehouse before being un- 
packed. Unless finished surfaces are carefully protected by a 
coating, injury is almost certain. 

The subject of proper packing was treated at length in an 
article in Macuinery, April, 1904, by Mr. Paul Roux, and we 
refer to this for more detailed statements. The previous 
notes, however, give the most important points, and cannot 
be too strongly impressed upon exporters of machinery, par- 
ticularly such as are not engaged in a very large exporting 
business, and consequently more or less unfamiliar with the 
conditions and requirements. 


CENSUS OF METAL-WORKING MACHINERY. 
Bulletin 67, Department of Commerce and Labor. 


The census of metal-working machinery, 1905, prepared by 
Mr. Fred. J. Miller, expert special agent, gives a comprehen- 
Sive view of the extent and the distribution of the manufac- 
ture of metal-working machinery in the United States. The 
term “metal-working machinery” does not include machines 
or tools for use in the hand trades, such as plumbers’ and 
tinsmiths’ tools, and watchmakers’ lathes and tools, or rolling 
mill machinery, cranes, hoists, etc., but merely what is ordi- 
narily termed machine tools and small tools. The last census 
of this kind was taken in 1900, and the report gives a com- 
parison of the figures in that year with those in 1905, and 
also states the percentage of increase of the value as well as 
of the number of machines being built. The greatest produc- 
tion of metal-working machinery at the census of 1905, which, 
in fact, records the figures for the year 1904, was reported for 
Ohio, which state also stood first in 1900. The value of metal- 
working machinery manufactured in Ohio forms not less than 
25 per cent of the total value of all metal-working machinery 
manufactured in the United States, and is greater than the 
combined product of New York, New Jersey and Pennsyl- 
vania. As is well-known, this industry in Ohio is concentrated 
in Cincinnati and Cleveland, which two cities together pro- 
duced three-fourths of the total value of ail metal-working 
machinery in the state, or nearly one-fifth of all the metal- 
working machinery manufactured in the United States. -Cin- 
cinnati is the leading city in the country in this industry, 
producing, as it does, almost exactly one-tenth pf all the 
metal-working machinery of the country. Massachusetts is 
the second state in the union in regard to the value of its 


machinery products, Worcester being the leading city in that - 


state. Connecticut takes the third place, the leading manu- 
facturing city for this class of machinery being Hartford. 
New York State takes the fourth place, and New York City is 
the third city in the United States in regard to the value of 
production, the bulk of its manufacture being located in 
Brooklyn. Pennsylvania, which was the second state in the 
manufacture of metal-working machinery in 1900, sunk to the 
fifth rank in 1905, but Philadelphia retained its fourth place 
amongst the cities of the United States. The fifth city in this 
respect is Providence, producing 86.2 per cent of all the ma- 
chinery of Rhode Island, which is the seventh among the 
states of the country in this industry, the sixth place being 
held by Illinois. 

In regard to the class of machinery manufactured, the census 
shows that while lathes are the principal class of metal-work- 
ing machinery the value of this product as well as the num- 
ber of machines decreased most remarkably during the five 


vears since th lw ensue Ohio ranked first in the produc- 
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tion of lathes, reporting about one-third of the total number 
and more than two-fifths of the total value. The production 
of milling machines showed a slight decrease in regard to the 
number of machines manufactured, but there was an increase 
in the value of such machines of 14 per cent. Rhode Island 
and Ohio ranked first as the leading states in the manufac- 
ture of these machines. A remarkable increase is shown 
under the heading “All other metal-working machinery not 
specified,” which includes small tools, chucks, precision tools, 
and special machines for duplicate parts. The total value for 
small tools for metal-working machinery manufactured in the 
United States in 1904 was more than one-seventh of the total 
for all classes of metal-working machines. 
tools for use in power-driven machinery are reported as small 
tools, but it is possible that some hand tools have been in- 
cluded. However, as there may be some manufacture of this 
class of apparatus not reported, it is probable that the figure 
given is a fairly accurate report of this branch of manufac- 
ture. The value of special machinery for the manufacture 
of duplicate parts, and special machinery not specified, 
amounted to more than one-tenth of the total of all metal- 


In the census, only 


working machinery. Massachusetts was the principal state ‘ins 


the manufacture of small tools, and.also in precision tools and 
machines, with Connecticut second in rank in the former, and 


Rhode Island in the latter manufacture. : 

If the foreign trade in iron and steel manufacture and ma- 
chinery may be taken as an index of the condition prevailing 
in the various branches of that industry, the figures of the 
census clearly show that the manufacture. of metal-working 
machinery was somewhat depressed during the five-year 
period recorded by the census. The exports of iron and steel 
manufacture and machinery decreased steadily, year by year, 
from 1900 to 1903 inclusive, and although in 1904, when the 
business conditions in this country were improving in the 
iron and steel industry, the increase in exports was materially 
greater than the years preceding, the exports in that year 
still were considerably less than those of 1900. 

While the total production of metal-working machinery in 
the census of 1905 shows an increase as compared with the 
census of 1900, it must be remembered that the statistics of 
the latter year were not as complete as those of the former. 


GAS ENGINE POWER CHART. 
L’ Automobile, July 29, 1905. 


The accompanying chart is of great value to a gas engine 
man as it enables him to quickly arrive at the power of a 
motor. The original curves were given with bore, stroke, 
horse-power, gasoline consumption, etc., in metric denomina- 
tions; these have been transposed into English equivalents. 

The bores (in inches) are represented by ordinates at the 
left-hand side (straight horizontal lines), including diameters 
from 21% to 7% inches. ‘The stroke of the motor is shown by 
the curves in the top section of the diagram, which include 
from 3 to 9%, inches. The revolutions per minute (R.P.M.) 
are shown by a series of diagonal lines in the lower section 
of diagram, numbered 600 to 1,800, inclusive. 
motor a limit of R.P.M. above which the horse-power does not 
increase proportionally to its R.P.M. To this end the diagram 
shows on the right the limit of the R.P.M. corresponding to 
the different strokes. Thus, the results of this table are 
accurate only for a motor with a 5%-inch stroke from 600 
R.P.M. up to 1,300 R.P.M., the limit 1,300 R.P.M. being read 


opposite “54-inch stroke’ in the lower right-hand corner. 


The method of using the table is as follows: 

Given: The bore, 514 inches; stroke, 6 inches of a four- 
cylinder engine. To find the maximum horse-power and normal 
amount of gasoline consumed per hour. 

First find the maximum R.P.M. for the given stroke by 
looking opposite the stroke 6 inches in the lower right-hand 
corner. This will be found to be about 1,200 R.P.M. Follow 
the horizontal line corresponding to 54-inch bore until it 
intercepts the curve corresponding to 6-inch stroke. From 
this point draw a perpendicular down to the H.P. line (1,000 
R.P.M.) when we read by interpolation 14.6. The line cor- 
responding to 1,200 R.P.M. (the maximum) is above the 1,000 
R.P.M. or H.P. line, so follow the diagonal line from the point 


There is for a 
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14.6 upward and to the right until it intercepts this 1,200 
R.P.M. line, where drawing a perpendicular line again to the 
[1.-P. line, from this intersection, will give us approximately 17.5 
H.P. for one cylinder at 1,200 R.P.M. For the four cylinders, 
multiply by 4, arriving at 70 H.P. 
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At the top of the diagram perpendicularly above the 17% 
H.P., we find 1.8 gallon per hour gasoline consumption, which 
multiplied by 4 gives 7.2 gallons per hour. 

If the power of this motor were wanted at 700 R.P.M. in- 
stead of 1,200, follow a diagonal line down and to the left 
from the point 14.6 on the H.P. or 1,000 R.P.M. line, and at 
its intersection with the 700 R.P.M. line go perpendicularly up- 
ward again to the H.P. line, arriving at 10.3 H.P. for one 
cylinder; 10.3 X 4 = 41.2 H.P. for four cylinders. 

The same process is followed with any dimension of cylin- 
der within the limits of this table, arriving at fairly accurate 
results. 


“Le = Xx “8 “co ‘S 

Of pats! these curves are limited to gasoline motors of 
the four-cycle type, which run at a moderately high speed or, 
in other words, will give the average practise for modern 
motor car and motor boat engines. It will also be understood 
that the H.P. of different motors by different makers, and 
even the same makers, will vary, due to different points in de- 
sign, setting of valve and ignition cams, carburation, etc., as 
much as 5 per cent above and below the results arrived at 
through the use of this diagram. The diagram was made to 
be read with the left side (as here shown) at the top, and the 
directions are worded for this more convenient position when 
in use. L. R. G 
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A PLEA FOR HEALTHFUL CONDITIONS IN THE BRASS 
INDUSTRY. 


Paper read by Mr Walter B. Snow before the American Foundry- 
men’s Association Convention, Philadelphia, May 21-23, 1907. 
In much of the early work done for the welfare of the 

employe there was a strange confusion of motives. But out 

of this confusion has now grown a definite recognition of the 
purely economic advantages of surrounding the workman with 
healthful conditions. While some other industries are more 
directly harmful to the health. than is the brass industry, there 
is, nevertheless, ample opportunity within its field to greatly 


Fig. 1. 


Dust Collector Discharging into Open Yard. 


improve the conditions. “While the heat and the fumes are 
primarily uncomfortable, and only secondarily injurious, the 
greatest harm is done by the dust which is inhaled. This 


dust is usually of mineral or metallic origin, resulting from the ' 


grinding, polishing, tumbling and sandblasting processes 

It is commonly recognized that life is Shortened by working 
in a dust-laden atmosphere, but the extent to which some in- 
dustries are injurious is startling. In the cutlery and tool in- 
dustry, which is declared to be one of the most dangerous of 
trades in this class, the average age of the operatives at death 
is exceedingly low, and in establishments conducted without 
proper hygienic precautions, sound men are rare after a few 
years’ work. The prevailing cause of death is consumption, 
which usually overtakes a susceptible worker so early that his 
period of usefulness does not extend much beyond five or six 
years,,,.except where the health is properly safeguarded. The 
testimony of physicians is that of those employed in this in- 
dustry’ nearly all ‘who reach the age of forty die of consump- 
tion, excepting thdse who succumb to some acute disease: As 
proof of this statement, it is instructive to note that in North- 
ampton, Mass., an important seat of the cutlery industry, the 
death rate from tuberculosis for the entire male adult popula- 
tion was 2.9 per thousand, while that for the cutlers of that 
town was four times as great, or 11.8 per thousand. The trou- 
ble lies not so much in any directly poisonous results from in- 
haling the dust: as in its power to bring about constant irrita- 
tion, which produces such a condition of the mucous surfaces 
that they more readily admit. of invasion by disease germs. 
Fortunately, brass is less irritating than’ steel, and_conse- 
quently the results in the brass industry are not as disastrous 
as they are among the cutlers. But the dust of corundum and 
emery is. peculiarly irritating, and the brass workers’ sur- 
roundings are therefore susceptible of marked improvement; 

The unhygienic conditions existing in the various industries 
have received the attention of State Boards of Health, whose 
official investigations are bringing about the passage and en- 
forcement of more stringent laws looking to the safeguarding 
of the health:.of the employes in-all industrial establishments. 
In a word, advance has been made from'‘a matter of individual 
interest to one of almost national importance. The statute 
books of the leading ‘states of the Union already contain laws, 
usually somewhat vague in their expression, which require 
cleanliness, light, warmth, ventilation, and the introduction of 
specific devices for removing dust, fumes, and the like. While 
the first impulse of the manufacturer may be to resent the 
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enactment of further laws, yet his compliance with them is 
not without eventual advantage. Not only will a better class 
of men prefer to work for him ‘if improved conditions are pro- 
vided, but there will” “be far less interference with work be- 
cause of sickness, more energy in the work which is done, and 
less loss by death of the potential value possessed by the man 
who has become thoroughly skilled in a given line of work. 
Continued sickness and death naturally mean constant replace- 
ment of individuals, with the loss of knowledge and skill 
gained by those who have gone. As a result there is far less 
stability of labor conditions in an| unhealthy industry. 

Experience has shown, and the reports of investigations con- 
firm the fact, that mechanical means are absolutely necessary 
to maintain a rapid air change or to insure proper removal of 
dust. In fact, the fan blower figures everywhere as the only 
device adapted to secure these results. It is manifest that the 
action must be positive, and of sufficient intensity to create 
ample movement of air: Where there is but little dust or the 
requirements of ventilation are slight, a fan applied for mere 
renewal of air throughout the entire extent of a room will 
meet the requirements. When warranted by the size of the 
plant, the fan may form part of a blower heating system, by 
means of which warm air from a centralized heater is deliv- 
ered under pressure through pipes to all parts of the building. 
In overheated rooms, and particularly for summer ventilation, 
the disk or propeller type of fan meets the requirements if 
placed in wall or ceiling. Wherever dust or fumes are formed — 
locally, as in connection with grinding and polishing wheels, 
tumbling barrels, or furnaces, the exhaust should be direct 
from hoods which enclose the objectionable source as com- 
pletely as possible. In a word, prevention is better than cure. 
The objection which is often shown by workmen to hoods and 
similar contrivances, even to the extent of actual destruction, 
is largely due to their improper construction. In fact, the 
cause for condemnation or criticism of many exhausting sys- 
tems lies in the method of application of the fan, and not in 
the fan itself. The success of the fan not only depends upon 
its speed and its proper proportioning to the work, but also 


‘upon the system of piping and hoods which would give the 


greatest efficiency.’ It seems, SO simple to employ a local tine? 


“smith to rig up an exhausting system that it is not strange 


that unsatisfactory conditions result. It is far better policy, 
however, to secure the best advice, which will always be freely 
given by blower manufacturers, and then have the thing done 


Fig. 2. Exhaust System for Pe Barrels. + ! 


It must not be overlooked that the jnstallacien| of an 
economical exhausting arrangement requires definite engineer- 
ing ability, and experience in this particular class of work. 
Because of .the lower first cost, the user is always strongly 
tempted to buy the smallest apparatus that can be made to do 
the work. But first cost is only one of the factors in the total 
cost. Large, slow running fans with ample pipe areas are con- 
ducive to small power expenditures. It is easy to save enough 
in ‘power in six months to pay the additional cost of a more 
efficient outfit or system. Thereafter its economy is all clear 
gain. Even though the fan be of ample size when first in- 
stalled, it may, as a result of speeding up to meet added re- 
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quirements, frequently demand from 50 to 100 per cent more 
power than would be necessary to do the work with a proper 
outfit. It is none too generally understood that the power 
required to drive a fan increases as the cube of the speed; in 
other words, that doubling the speed calls for an eight-fold 
increase in power, while twenty-seven times the power is 
required at three times the speed; an increase of only 25 ‘per 
cent in speed calls for nearly double the power, and yet such 
an increase is common enough. How long would it take to pay 
for a new outfit from the money thus squandered in power? 


ard? 


AHN 
Fig. 3. Exhaust Hoods on Disk Grinder. 


The designs of hoods for grinding, polishing, or buffing 
wheels are many and varied. Each must be arranged to suit 
the particular class of work for which the wheel is used. In 
some cases it is even necessary to have several different types 
in the same room. This is true where the pieces are of such 
shape and size that it is impossible to get very close to the 
wheel, the result being that at one time the operator uses the 
wheel at a point near the top, and again at a point directly 
underneath. Under these conditions especial care must be 
taken to provide the most effective type of hood and maintain 
the maximum blast. In heavy work of this type the air suc- 
tion pipe should be 5 inches in diameter for wheels up to and 
including 16 inches in diameter by 3 inches face. In ordinary 
grinding and buffing rooms the suction pipes should be 4 inches 
diameter for wheels 214 inches or less in width and from 10 
to 18 inches in diameter. Wheels ranging from 19 inches to 28 
inches should have 5-inch or 6-inch pipes according to class of 
work for which they are used. All hoods should be so de- 
signed that the velocity through the openings should not be 
less than 5,000 feet per minute, which is usually sufficient to 
create the draft necessary to carry away the particles. The 
best general type of hood is provided with a receptacle below 
to trap out all heavy particles, as well as the threads from 
the buffing wheels, while allowing the finer dust to pass 
through the pipe. The result is that the metallic particles are 
left in clean condition ready for resmelting, and the wear on 
the pipes and the fan is greatly reduced. This arrangement 
also prevents the annoyance caused by the dust fromthe rag 


, 
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wheel adhering to the, fan wheel and throwing it out of bal- 
ance. The trapping-out feature, furthermore, permits of the 
ready recovery from the hottom of the hood of any small piece 
of work or other material, which with other types of hoods 
might get into the main trunk line or up into the fan. All 
properly designed systems should have clean-cut caps so as to 
provide free access to the interior of the piping. The main 
suction pipe should be proportionally increased in size as cach: 
connection is ‘made to it. 

To secure the most economical results, a fan should be 
chosen which has an area of inlet about twice the ‘combined 
area of the inlet pipes. This proportion will give the maxi- 
mum velocity through the branch pipes and hoods. The'‘fan 
should then be operated at about 114-ounce speed, under which 
condition it would consume about 14 horse-power for each 4- 
inch opening. The most work is OLS and consequently - the 
most power is required, by a fan wheli it is discharging with 
free inlet and outlet: The more extendéd the system of piping, 
the smaller the area ‘of inlet or outlet; and the greater~the 
friction, the less will be the volume delivered by the fan; and 
consequently the less will be the power required to drive it. 
It is therefore manifest that the fact that the fan is consum- 
ing but little power is not always evidence of its successful 
operation, for it may be doing little effective work. The dust 
which is collected by the fan should be discharged into a cen- 
trifugal dust collector. Here the dust is separated from the 
air by centrifugal force; the air escapes fiom the top prac- 
tically free from dust, while the dust itself drops out of the 
bottom through a pipe. It should be periodically removed. The 
dust from wheels: grinding iron and steel should not be mixed 
with that from rag wheels, for in some cases fire will result. 
Separate fans and systems should be used. 

The same general principles hold in connection with systems 
exhausting from tumbling barrels. If: the maximum effect of 
the fan is desired on tumbling barrels equipped with hollow 
trunnions, the area of fan inlet should be about double that 
of the sum of the openings in the trunnions. The sizes of 


Fig. 4. Hood for Buffing Wheels. 


pipes and the’speeds of fans to be applied in connection with 
housed rattlers must depend largely upon the conditions, but 
a 6-inch pipe connection will usually serve for each tumbling 
barrel, if the same is tightly enclosed. A fan running at about 
1 ounce speed, will give sufficient draft. No general rules 
can be given for the application of the fan system to sandblast 
The arrangement must depend entirely 
upon local conditions. With installations such as are here 
described, it is possible to maintain a relatively healthy atmos. 
phere, which is bound to insure better work, and there is 
certainly no reason why healthful conditions should not he 
found whereyer the brass industry is pursued. 
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ON THE ART OF CUTTING METALS.—7.* 


FRED, W. TAYLOR. 


COOLING THE TOOL WITH HEAVY STREAM OF WATER. 


Cooling the nose of a tool by throwing a heavy stream of 
water or other fluid directly upon the chip at the point where 
it is being removed by the tool from the steel forging enables 
the operator to increase his cutting speed about 40 per cent. 
The economy realized through this simple expedient is so 
large that it is a matter of the greatest surprise that experi- 
menters on the art of cutting metals have entirely overlooked 
this source of gain. In spite of the fact that (as a result of 
our experiments) the whole machine shop of the Midvale 
Steel Company was especially designed as long ago as 1893 for 
the use of a heavy stream of water (supersaturated with soda 
to prevent rusting) upon each cutting tool, until very recently 
practically no other shops in this country have been similarly 
equipped. The following are the important conclusions ar- 


rived at as to the effect on the cutting speed of cooling the 


tool with a heavy stream of water. 


A. With high speed tools a gain of 40 per cent can be made 
in cutting steel or wrought iron by throwing, in the most ad- 
vantageous manner, a heavy stream of water upon the tool. 

B. A heavy stream of water (3 gallons per minute) for a 2- 
inch by 214-inch tool and a smaller quantity as the tool grows 
smaller, should be thrown directly upon the chip at the point 
where it is being removed from the forging by the tool. Water 
thrown upon any other part of the tool or the forging is much 
less efficient. 

C. The gain in cutting speed through the use of water on 
the tool is practically the same for all qualities of steel from 
the softest to the hardest. 

D. The percentage of gain in cutting speed through the 
use of water on the tool is practically the same whether thin 
or thick chips are being removed by the tool. 

EH. With modern high-speed tools a gain of 16 per cent can 
be made by throwing a heavy stream of water on the chip in 
cutting cast iron. 

F.. To get the proper economy from the use of water in 
cooling the tool, the machine shop shouid be especially de- 
signed and the machine tools especially set with a view to 
the proper and convenient use of water. 

G. In cutting steel, the better the quality of tool steel, the 
greater the percentage of gain through the use of a heavy 
stream of water thrown directly upon the chip at the point 
where it is being removed from the forging by the tool. The 
gain for the different types of tools in cutting steel is: 

a. Modern high-speed tools, 40 per cent; 
b. Old style self-hardening tools, 33 per cent; 
c. Carbon tempered tools, 25 per cent. 

This fact, stated in different form, is that the hotter the 
nose of the tool becomes through the friction of the chip, the 
greater is the percentage of gain through the use of water 
on the tool. 


The Portion of the Tool upon which the Water Jet should 
be Thrown. 


A series of experiments has demonstrated that water thrown 
directly upon the chip at the point where it is being removed 
from the forging by the tool will give higher cutting speeds 
than if used in any other way. 

As another illustration of the small value to be attached to 


»' theories which have not been proved, we would cite the fol- 


. lowing: After deciding to try experiments upon the cooling 
effect of water when used upon a tool, it was our judgment 
that if a stream of water were thrown upward between the 
clearance flank of the tool and the forging itself, in this way 
the water would reach almost to the cutting edge of the tool 
at the part where it most requires cooling, and that, by this 
means the maximum cooling effect of the water would be 
realized. We, therefore, arranged for a strong water jet to 
be thrown, as shown in Fig. 46, between the clearance flank 
of the tool and the flank of the forging, and.made a series of 
experiments to determine the cooling effect of water with 
various feeds and depths of cut. So confident were we of the 
truth of this theory that we did not deem it worth while to 
experiment with throwing streams of water in any other way, 
until months afterward, when upon throwing a stream of 
water upon the chip directly at the point where it is being 
removed from the forging by the tool, we found a material 
‘increase in the cutting speed, and thus our first experiments 


* Abstract of paper read before the American Society of Mechanica] 
Engineers, December, 1906 
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were rendered valueless. Practically, great difficulty will be 
found in getting machinists in the average shop to direct 
the stream of water on to the chip in the proper way as indi- 
cated in Fig. 47, because when a sufficiently heavy stream of 
water is thrown upon the work at this point, it splashes much 
more. than when thrown upon the forging just above the 
chip; and the machinists prefer slower cutting speeds and 
less splash. 

Forty Per Cent Gain in Cutting Speed from Throwing a Heavy 

Stream of Water upon the Tool in Cutting Steel. 

It has been customary for many years to use under certain 
circumstances, a small trickling stream of water upon cutting 
tools (mostly on finishing tools, and with the object of giv- 
ing the work what is called a “water finish”). For this pur- 
pose a small water can is generally mounted upon the saddle 
of the machine above the tool, and refilled from time to time 
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Fig. 46. Discarded Method of Throwing Water on Tool. 


by the machinist. Such streams of water, however, have 
little or no effect in increasing the cutting speed, because they 
are too small in volume to appreciably cool the nose of the 
tool. 

The most satisfactory results are obtained from a stream of 
water falling at rather slow velocity, but with large volume, 
at the proper point upon the tool, since a stream of this sort 
covers a larger area of the tool and is much freer from splash. 

This water supply should be delivered through pipes fitted 
up with universal friction joints, so that the apparatus can 
be quickly adjusted to deliver the water at any desired point 
(the pipe being supported by a rigid bracket attached to the 
saddle of the lathe, preferably on the back side so as to be out 
of the way). In the case of short lathe beds the water supply 
can be delivered from overhead through a rubber hose, and 
in the case of long lathe beds through telescoping pipes at- 
tached to the saddle (smooth drawn brass pipes telescoping 
inside of ordinary wrought iron pipes, with suitable stuffing 
boxes, being used). 

About three gallons of water per minute are required for 
adequately cooling a very large roughing tool, say, 2 inches by 
2%, inches section, and proportionally smaller quantities as 
the tool grows smaller. 

For economy, the same water should be used over and over 
again, and it should be supersaturated with soda to.~prevent 
the machines from rusting. Wrought iron pipes about 1% 
inch diameter should lead the water from beneath the ma- 
chine below the floor to the main soda water drains at the 
side of the shop. These drains are made of pipe from 3% to 
5 inches in diameter, with a chain extending through them 
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from one end to the other, the chain being twice as long as 
_ the drain through which it extends. In case of sediment form- 
ing in this pipe, or in case of chips passing by the double 
sets of screens and double settling pots which should be sup- 
plied at each machine, the drain can be quickly cleaned by 
pulling the chain once or twice backward and forward 
through it. 

The soda water is returned through this system of under- 
ground piping to a large central underground tank, from 
which it is pumped through a small, positive, continuously 
running pump, driven by the main line of shafting, into an 
overhead tank with overflow which keeps the overhead soda 
water supply mains continually filled and under a uniform 
head. If the shop is constructed with a concrete floor, a 
eatch basin for the water can be molded in the concrete, di- 
rectly beneath each machine. Otherwise, each machine should 
be set in a large wrought iron pan or shallow receptacle which 
catches the soda water and the chips. In both cases, however, 
two successive settling pots—independently screened so as to 
prevent the chips, as far as possible, from getting into the -re- 
turn main—are required beneath each machine. 

The ends of the 1%4-inch wrought iron pipes which lead 
the water from the machines to a large drain at the side of 
the shop should be curved up with a sweeping curve so that 
their outer ends come close to the top of the floor of the shop. 
The sediment and chips must be cleaned from these’ pipes 
from time to time by means of a long round steel rod from 
% to % inch in diameter, which, after removing the plug at 
the outer end of the drain pipes, is shoved through the pipe. 
Apparatus of this type has been in successful use for about 
23 years with no trouble from clogging. 


Chatter of the Tool. 
The following are the general conclusions arrived at on the 
subject of chatter of the tool: 


A. Chatter is the most obscure and delicate of all problems 
facing the machinist, and in the case of castings and forgings 
of miscellaneous shapes probably no rules or formulas can be 
devised which will accurately guide the machinist in taking 
the maximum cuts and speeds possible without producing 
chatter. 

B. It is economical to use a steady-rest in turning any 
piece of cylindrical work whose length is more than twelve 
times its diameter. 

C. Too small latne-dogs or clamps, or an imperfect bearing 
at the points at which the clamps are driven by face-plate, 
produce vibration. 

D, To avoid chatter, tools should have cutting edges with 
curved outlines, and the radius of curvature of the cutting 
edge should be small in proportion as the work to be operated 
on is small. The reason for this is that the tendency of chat- 
ter is much greater when the chip is uniform in thickness 
throughout, and that tools with curved cutting edges produce 
chips which vary in thickness, while those with straight 
cutting edges produce chips uniform in thickness. 

#. Chatter can be avoided, even in tools with straight cut- 
ting edges, by using two or more tools at the same time in 
the same machine. 

F. The bottom of the tool should have a true, solid bear- 
ing on the tool support which should extend forward almost 
directly beneath the cutting edge. 

G. The body of the tool should be greater in depth than 
its width. 

Chatter caused by modifications in the machine may be 
classified as follows: 

H. It is sometimes caused by badly made or fitted gears. 

J. Shafts may be too small in diameter or too great in 
length. 

K. Loose fits in the bearings and slides may 
chatter. 

L. In order to absorb vibrations caused by high speeds, ma- 
chine parts should be massive far beyond the metal required 
for strength. 

The Effect of Chatter upon the Cutting Speed of the Tool. 

M. Chatter of the tool necessitates ¢utting speeds from 10 
to 15 per cent slower than those taken without chatter, 
whether tools are run with or without water. 

N. Higher cutting speed can be used with an intermittent 
cut than with a steady cut. 

Of all the difficulties met with by a machinist in cutting 
metals, the causes for the chatter of the tool are perhaps the 
most obscure and difficult to ascertain, and in many cases 
the remedy is only to be found after trying (almost at ran- 
dom) half a dozen expedients. This paper is chiefly con- 
cerned with chatter as it is produced or modified by the cut- 


occasion 
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ting tool itself. Some of the other causes for chatter, however, 
may be briefly referred to. These may be divided into five 


groups: 

A, The design of the machine; 

B. The nature and proportions of the work being oper- 
ated upon; 

OC. The care and adjustment of the parts of the machine; 

D. The method of setting the work in the machine or of 
driving it; f 

FE, The shape of the cutting tools, manner in which they 


are set in the machine, and the speeds at which 
they are run, 


Causes A and B are outside the control of the machinist. 
Elements C, D and £ are, or should be, to a large extent under 
the control of the management of the shop. 

A. Referring, now, to cause A, “The design of the ma- 
chine,” the chief elements causing chatter in the design of a 
machine are: 

Aa. Gears which are set out of proper adjustment, or the 
teeth of which are untrue. It should be noted that involute 
teeth will run smoothly whether their pitch diameters exactly 


Y 
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Fig. 477. Method of Throwing Water on Tool, Giving the Best Results. 


coincide or not, whereas the epicycloidal teeth are almost 
sure to rattle unless their pitch lines are maintained in their 
exact proper relations one to the other. 

Ab. Chatter is frequently caused through mounting the 
driving gears upon shafts which are either too small in diam- 
eter or too long. A large excess in the diameter of shafts be- 
yond that required for strength is called for in order to avoid 
torsional deflection which produces chatter. 

Ac. Lathe shafts and spindles must of course be very ac- 
curately and closely fitted in their bearings, and the caps 
adjusted so as to avoid all play. 

Ad. For heavy work the lathe tail-stocks should be fas- 
tened to the bed plates with bolts of very large diameter, and 
should be tightened down with long handled wrenches. 

Ae, The lathe bed itself should be exceedingly massive, and 
should contain far more metal than is required for strength, 
or even to resist ordinary deflections; and the moving tool 
supports should also be heavy far beyond what is required for 
strength. 

Massive Machines Needed for High Speeds. 

Undoubtedly high cutting speeds tend far more than slow 
speeds toward producing minute and rapid vibrations in all 
parts of the machine, and these vibrations are best opposed 
and absorbed by having large masses of metal supporting the 
cutting tool and the head- and tail-stocks. It is largely for 
the purpose of avoiding vibration and chatter in machines that 
the high cutting speeds accompanying the modern high speed 
tools call for a redesigning of our machine tools. While it is 
true that in many. cases a very great gain can be made by 
merely speeding up a machine originally designed for slow 
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speed tools, this increase in speed almost invariably produces 
a corresponding increase in the vibration or chatter, and for 
absorbing this, the lathes and maehines of older design are, 
in many cases, too light throughout. 

B. Cause B, namely, “The nature and proportions of the 
work being operated upon.” In assigning daily tasks to each 
machinist with the help of our slide rules, the element which 
still continues to give the greatest trouble to the men who 
write out these instructions is deciding just how heavy a cut 
can be taken on the lighter and less rigid classes of work 
without causing chatter. This branch of the art of cutting 
metals has received less careful and scientific study than per- 
haps any other. While the element is one which must always 
remain more or less under the domain of “rule of thumb,” 
since the causes which produce chatter, particularly in cast- 
ings of irregular shapes, are so many and complicated as to 
render improbable their successful reduction to general laws 
or formulas, undoubtedly much can be done toward attaining 
a more exact knowledge of this subject, and experiments in 
this line present a most important field of investigation. 

The following rule (belonging to the order of “rule of 
thumb”) which has been adopted by us after much careful 
and systematic observation, extends over work both large and 
small, and covers a wide range: It is economical to use a 
steady-rest in turning any piece of metal whose length is 
more than twelve times its diameter. When the length of a 
piece becomes greater than twelve times its diameter, it is 
necessary to reduce the size of the cut to such an extent that 
more time will be lost through being obliged to use a light 
cut than is required to properly adjust a steady-rest for sup- 
porting the piece. 

C. Cause C namely, “The care and proper adjustment of 
the various parts of the machine” is almost entirely under the 
control of the shop management. It is of course evident that 
so far as the effect of chatter is concerned, one of the most 
important causes can be eliminated from the shop by system- 
atically looking after the careful adjustment of all of the 
working pasts of the machine to see that the caps of the 
bearings are always so adjusted as to have no lost motion and 
yet not bind, and so that all gibs and wedges for taking up 
wear upon the various slides are kept adjusted to a snug fit. 
It is our experience, however, that the adjustment of the var- 
ious parts of the machine should in no case be left to the ma- 
chinist who runs his lathe, but that the adjustment and care 
of machines should be attended to systematically and at regu- 
lar intervals by the management. In large shops a repair 
boss with one or two men can be profitably kept steadily oc- 
cupied with this work. 

D. Cause D, namely, “The method of setting the work in 
the machine or of driving it,” is in many cases capable of be- 
ing directly under the control of the machinist. 

Da. One of the most frequent causes for chatter lies either 
in having too light or too springy clamps or lathe dogs fas- 
tened to the work for the purpose of driving it, or in having 
vibration at the point of contact between the lathe dog and 
the face-plate of the lathe, or the driving bracket, which is 
clamped to it. In heavy work the clamps should be driven at 
two points on opposite sides of the face-plate, and great care 
should be taken to insure a uniform bearing of the clamps at 
both of these driving points. Chatter through vibration at 
this point can frequently be stopped by inserting a piece of 
leather or thick lead between the clamps, and the driving 
brackets on the face-plate, which has the effect both of dead- 
ening the vibration and equalizing the pressure between the 
two outside diameters at which the clamp is driven by the 
face-plate. 

Db. A dead center badly adjusted so as to be either too 
tight or too loose on the center of the work, or any lost mo- 
tion in the tail-stock of the lathe is such an evident source 
of chatter that it need not be dwelt upon. 

E. Cause # namely, “The shape of the cutting tools, the 
manner in which they are set in the machine and the speeds 
at’ which they are run.” We have attempted to explain the ef- 
fect of a uniform thickness of chip in causing chatter, and 
have indicated that the proper remedy for this is to use a 
round-nosed tool, which is always accompanied by a chip of 
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uneven thickness. We have also referred to the desirability 
of having the body of tools deeper than their width in order 
to insure strength as well as to diminish the downward de- 
flection of the tool, which frequently results in chatter, par- 
ticularly when the tools are set with a considerable over- 
hang beyond their bearing in the tool-post. We have also 
called attention to the great desirability of designing tools 
with their bottom surfaces extending out almost directly be- 
neath the cutting edge, and-of truing up the bottom surface of 
the tools, so as to have a good bearing directly beneath the 
nose of the tool on the tool support. If sufficient care is taken 
in the smith shop, and the smith is supplied with a proper sur- 
face plate, the tools can be dressea so as to be sufficiently 
true on their bottom surfaces for all ordinary lathe work. 

It has been the necessity for avoidance of chatter which 
has influenced us greatly in the adoption of round-nosed tools 
as our standard. ‘Tools with straight cutting edges, which re- 
move chips uniform throughout in thickness can be run at very 
much higher cutting speeds than our standard round-nosed 
tools; but owing to the danger of chatter from these tools, 
their use is greatly limited, in fact, almost restricted to those 
special cases in which chatter is least likely to occur. At- 
tention should be called, however, to a method by which 
straight edge tools have been used successfully for many years 
upon work with which there was a very marked tendency to 
chatter. 

While at the works of the Midvale Steel Company we su- 
perintended the design of a large lathe for rough turning gun 
tubes and long steel shafts, in which tools with long, straight 
cutting edges were used without chatter, and yet at the high 
speeds corresponding to the thin chips which accompany this 
type of tool. This lathe was designed with saddle and tool- 
posts of special construction, so that two independently ad- 
justable tool supports were mounted on the front side of 
the lathe and one on the back side. In each of these slides a 
heavy straight-edge tool was clamped. ‘The three tools were 
then adjusted so that they all three removed layers of metal 
of about equal thickness from the forging, and, although the 
tendency toward chatter owing to the uniform thickness of 
the chip was doubtless as great with these straight-edge tools 
as with any others, the period of maximum or of minimum 
pressure for all three tools never corresponded or synchron- 


ized so that when one tool was under maximum pressure, one ~ 


of the others was likely to be under minimum pressure. For 
this reason the total pressure of the chips on all three tools 
remained approximately uniform and chatter from this cause 
was avoided. 

There is one cause for chatter which would seem to be 
impossible to foresee and to guard against in advance, 1.é., 
chatter which is produced by a combination of two or more of 
the several elements likely to cause chatter. If, for instance, 
the natural periods for vibration in the tool and in the work 
or in any of the parts of the lathe and the work happen to 
coincide or synchronize, then chatter is almost sure to follow; 
and the only remedy for this form of chatter seems to lie in a 
complete change of cutting conditions; a change, for instance, 
to a coarser feed with an accompanying slower cutting speed, 
or vice versa. Unfortunately, for economy, higher speeds 
rather than slow speeds tend to produce this type of chatter, 
and the remedy therefore generally involves a slower cutting 
speed. : 

Higher Cutting Speed Can be used with an Intermittent 

Cut than with a Steady Cut. 

An intermittent cut has a very different effect upon cutting 
speed from that produced by chatter. We have observed, in 
a large number of cases that when a tool is used in cutting 
steel with a heavy stream of water on it (and this is the 
proper method of cutting steel of all qualities), a rather 
higher cutting speed can be used with an intermittent cut 
than with a steady one. The reason for this is that during 
that portion of the time when the tool is not cutting, the 
water runs directly on those portions of the lip surface and 
cutting edge of the tool which do the work, and for this rea- 
son the tool is more effectively cooled with intermittent work 
than with steady work. As an example of intermittent work, 
the writer would cite: 
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a. Cutting the outside diameter of a steel gear-wheel cast- 
ing, in which case the tool is only one-half its time under cut; 

b. Or turning small pieces of metal which are greatly 
eccentric; 

ce. Or, for example, all planer and shaper, work which is 
not too long. 


It would seem from a theoretical standpoint that a tool 
would be greatly damaged (and therefore a slow cutting speed 
would be called for) by the constant series of blows which 
its cutting edge receives through intermittent work. It will 
be remembered, however, that in planer work (and this class 
of intermittent work comes to the direct attention of every 
machinist), the tool is more frequently injured while drag- 
ging backward on the reverse stroke of the planer than it 
is while cutting, and it is very seldom that a tool is dam- 
aged as it starts to cut on its forward stroke. In all cases, 
however, where the tool deflects very greatly, when it starts 
its cut on intermittent work, slower speeds are called for than 
would be required for steady work. 

The above remarks on intermittent work do not, of course, 
apply to cast iron with a hard scale, or the surface of which 
is gritty. It is evident that in all such cases, owing to the 
abrasive action of the sand or scale on the tool, intermittent 
work is much more severe upon the tool than a steady cut. 


* * * 


TABLES OF DIMENSIONS FOR HUNG BOILERS. 


G. L. PREACHER.* 


Since the publication of the table of dimensions for hung 
boilers, which appeared as supplement to the December, 1905, 
issue of Macninery, the writer has received from time to 
time a number of inquiries from some of those interested in 
settings of return tubular boilers. These inquiries have been 
varied, but in all instances the questions asked were relative 
to installations of more than one boiler in the same setting. 
As the table above referred to only contains data for single 
settings (one boiler), a table has been compiled (see Supple- 
ment) giving the data necessary for several boilers, so that 
by the use of the two combined, one would have before him 
all necessary data for installing any number of boilers. 

In ordinary practice, not more than three boilers are ever 
suspended from a single span of beams, and the table there- 
fore has been worked up for one, two and three boilers. In 
eases of four boilers, extra columns are generally placed be- 
tween the two middle boilers, thus making two separate spans 
of two boilers each. In cases of five boilers, columns are 
generally placed between the second and third boilers, making 
two spans of two and three boilers respectively, or additional 
columns are placed between the fourth and fifth boilers, mak- 
ing three spans of two, two and one boilers respectively. In 
some instances columns are placed between all the boilers, 
thus putting only one boiler to a span of beams. Calculations 
will show this latter arrangement to be the cheapest, for the 
reason that lighter columns and beams can be used. 

In presenting this table the writer wishes to call attention 
to values calculated under headings: “Total Weight of Boil- 
ers and Fixtures,” and “Total Weight of Water.” It can be 
readily understood that these values, although based some- 
what on experience, are only arbitrary and would vary ac- 
cording to conditions. For instance, a 150 horsepower low- 
pressure boiler would weigh less than a similar one for high- 
pressure. The weight of water in the boilers would also de- 
pend upon the number and size of tubes and braces occupying 
the water space. In calculating, therefore, the size beams, 
columns and hanger bolts for supporting the different size 
boilers, weights must be determined that will cover all condi- 
tions. The values given will be sufficient to calculate from, 
and although they may seem excessive in some instances, they 
embody good practice, and the use of smaller ones is not 


advisable. 
* * * 


The attendance at the ten highest institutions for technical 
education in Germany during the winter season 1906-1907 was 
15,453, the highest number coming on the Institute of Berlin, 
where there were 2,375 regular engineering students, besides 
754 special students who only took part of special courses. 


* Address : Lombard Iron Works and Supply Co., Augusta, Ga. 
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SPRING MEETING OF THE A. S. M. E. 


The spring meeting of the American Society of Mechanical 
Engineers was held at the Hotel Claypool, Indianapolis, Indi- 
ana, May 28 to 31 inclusive. About 300 persons, including 
members and guests, were registered. The meeting was enliv- 
ened by the Decoration Day exercises, when a bronze statue of 
General Lawton was unveiled by President Roosevelt. The 
plants of the Atlas Machine Co., National Motor Vehicle Co., 
Nordyke & Marmon, Parry Mfg. Co., etc., were open to visitors. 
The principal visiting event of the week, however, was the 
visit to Purdue University, on Friday. Special interurban cars 
were provided for carrying the members and guests to the 
University over the Indianapolis & Northwestern electric line, 
connecting Lafayette and Indianapolis. The closing session 
was held in one of the University buildings. Announcement 
was made. of the election of Andrew Carnegie as honorary 
member of the society, and. of the adoption of two amendments 
to the constitution. The report by Mr. F. J. Miller stated that 
the joint obligation of the A. 8S. M. E. in the land debt is 
about $200,000, of which $80,000 was paid by the net proceeds 
from the sale of the old society house at 12 West 31st Street, 
and $70,000 by subscription, leaving a debt of $50,000 still to 
be raised. Inasmuch as the annual election of officers takes 
place just prior to the December meeting, there are no official 
changes made at the spring meeting. ; 

PARTIAL SYNOPSIS OF PAPERS. 
Standard Proportions for Machine Screws. 

The committee having this matter in charge presented an 
amended report, following the suggestions that have been made 
since the original report was presented at the New York meet- 
ing in December, 1905. (See Macwuinery, June, 1906, for 
abstract.) It has been found advisable to change, except in 
three instances, the nominal outside diameters for standard 
sizes of machine screws, and to include in the new list certain 
additional sizes. The change in the sizes originally proposed 
vary only from 0.001 to 0.003 inch. The standard diameters 
adopted are 21 sizes. The pitches are a function of the diam- 
eter, and are expressed by the formula: 

6.5 
Threads per inch —= ————— 
D+ 0.02 
The results are used approximately and in even numbers to 
avoid fractional or odd numbers of threads, The amended 
report was adopted. 
Pressures of Lap-welded Steel Tubes. 
Stewart. 

This paper is a supplement to the extensive paper presented 
by the author at the June, 1906, meeting of the A. S. M. E. 
While testing the 10-inch tubes, the conditions were found to 
be such that with the apparatus in use it was practicable to 
make a series of re-tests on each of these tubes. It was found 
that the formula, 


By Prof. Reid T. 


P, — 47.55 


P= 30.0926 + 47.55 


in which, calico, 

P,=collapsing pressure of normally round tube, 

P,= collapsing pressure of distorted tube, 

M = maximum divided by minimum outside diameters, 
is strictly applicable, for the kind of distortion to which it 
applies, to 10-inch Bessemer steel tubes, 0.15 to 0.20 thickness 
wall. 

Balancing of Pumping Engines. By Mr. A. F. Nagle. 

The paper by Mr. Nagle is an account of an investigation as 
to the proper weight of the plunger of a vertical triple expan- 
sion crank and fly-wheel pumping engine. The author con- 
cludes that there is no reason why fly-wheels in triple expan- 
sion pumping engines should be so very heavy. The turning 
moments during one revolution do not vary 16 per cent, and 
an absolute uniform rotative velocity of the wheels is not 
necessary. With plungers weighted as described in the paper, 
the author believes that many examples exist where the weight 
of the fly-wheels of pumping engines could be safely reduced 
one-half. 

Superheated Steamin anInjector. By Mr. Strickland L. Kneass. 

In view of the growing use of superheated steam, it was 
deemed timely to present a few notes on the use of superheated 
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steam in the injector. Since the injector is a condensing 
apparatus, it follows that a condition of the steam which 
retards condensation reduces its efficient mechanical action. 
Hence the use of superheated steam in injectors is not 
advisable. It is essential that the condition of the steam 
permit instant and complete condensation, and that its 
velocity reach a maximum at the instant of impact with the 
water. The practical effect of superheated steam on the action 
of an injector is to reduce the maximum capacity, increase the 
minimum capacity, and to lower the limiting temperature of 
the water supply with which the injector can operate. 


is likely to become inoperative. Therefore, in all superheated 
steam plants using injectors for boiler feeders, it is desirable 
that the injector be supplied with saturated steam. 


Flow of Superheated Steam in Pipes. By Mr. E. H. Foster. 
From investigations carried on in a large number of steam 


plants the author has collected certain data which indicate 


that the laws governing the flow of superheated steam 
differ appreciably from those governing the flow of saturated 
steam. A high velocity of superheated steam in pipes is recom- 
mended, because there is a smaller percentage of heat loss, 
and because there is a lower actual drop in temperature. The 
author recommends for steam pipes of straight runs or easy 
bends a velocity of 6,000 to 8,000 feet per minute where a 
superheat of 100 to 299 degrees F. is used. 


The Performance of Cole Superheaters. By Prof. W. F.M. Goss. 

The author describes the Cole superheater as applied to a 
locomotive in the locomotive testing laboratory of Purdue 
University. The results of tests show that the degree of super- 
heat in the steam delivered to cylinders is largely affected by 
the rate of evaporation. It depends upon the smoke-box tem- 
perature, which increases with increased evaporation. Thus, 
when the temperature of the smoke-box is changed from 600 
degrees to 800 degrees F., the heat absorbed in superheat rises 
from 5.6 to 8.5 per cent of the total taken up by the water and 
steam. A full analysis of cylinder performance is not given 
in the paper, but the author intimates that the results noted 
are clearly satisfactory. Locomotive Schenectady, under nor- 
mal conditions of running before the superheater was attached, 
developed an indicated horse-power on from 24 to 27 pounds of 
steam. After being equipped with the superheater the same 
locomotive delivered, under ordinary conditions of running, an 
indicated horse-power with a consumption of 20 to 22 pounds 
of superheated steam per hour, the difference being about 17 
per cent, 


Superheat and Furnace Relations. By Mr. Reginald P. Bolton. 

This paper is a plea for a more intelligent study of the 
relations of steam boiler furnaces and superheating apparatus, 
Most of the present practise seems to be based on the adapta- 
tion of superheating apparatus to standard forms of boilers 
and settings, and it has become very common practise to in- 
stall superheating service in some position in the gas passages, 
without special regard to the conditions that usually obtain. If 
existing designs of boilers and settings are to be rigidly 
adhered to, it would seem that the eventual aim should be in 
the direction of remodeling designs of both boiler and setting 
in favor of superheating apparatus. Merely to place a super- 
heating coil in a certain part of the gas passage of a boiler and 
connect the steam supply to it is by no means to be regarded 
as a complete solution of the problem. The problem is one in 
which the designer and manufacturer of every type of boiler 
is interested, and is one which they cannot be too strongly 
urged to take in hand. 


Air-cooling of Automobile Engines. By Mr. John Wilkinson. 

Air-cooled cylinders of automobile engines are likely to 
become too hot for proper operation. Overheating shows itself 
in a number of ways. The cylinder may become so hot that 
the incoming gases expand so much that there is a reduction 
of power, or the lubricating oil may fail to perform its proper 
function, causing a great increase of friction, which still fur- 
ther heats the cylinder and reduces its power. The cylinder 
walls. may become so heated that the charge is ignited prema- 
turely. This condition is indicated by energetic knocking. 
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The author points out that the design of cylinders should be 
such as to reduce to a minimum the amount of heat that is 
allowed to enter the cylinder walls. For this reason cylinders 
should not be built with valve pockets on each side of the 
cylinder, but rather should be made with semi-spherical cylin- 
der heads. For example, the internal surface exposed to heat 
at the time of expansion in a 4 x 4-inch motor with a semi- 
spherical cylinder pocket: is about 38 square inches; the same 
size motor with valve pockets on the sides of the cylinder 
exposes about 74 square inches to the exploded gases. It is 
self-evident that the loss must be much greater in the latter 
case. Engines with a semi-spherical head will show a gain of 
from 25 per cent in power and efficiency over the prevalent 
type with valve pockets on each side. This type of cylinder 
head may be machined smooth on the inside and thus reduce 
its absorbent effect to a minimum. The best internal condi- 
tions may be summed up.as follows: 


a. To present the minimum internal surface to the heat. 

b. To make this surface as smooth-as possible. 

ec. To carry off the hot exhaust gases at the bottom of the 
stroke before the main exhaust valve opens. 

d. To get rid of remaining gases with as little surface con- 
tact with the cylinder as possible. 

e. To reduce friction of piston to,a minimum. 

f. Keep all the projections out of the cylinder. 

g. To make the compression fit all conditions. 


Materials for Automobiles. By Mr. Elwood Haynes. 

This paper is a review of the physical characteristics of 
nickel steel, nickel-chrome steel, alloy tool steel, vanadium 
steel, bronze and aluminum. The present requirements of 
automobiles have greatly improved the quality of steels not 
obtainable for this and kindred purposes. Bronze is recom- 
mended in automobile construction only for parts requiring 
low rigidity and moderate strength. Aluminum is now used 
very largely both pure and in alloy form. Alloyed with copper, 
it has increased hardness and elasticity. Zinc and aluminum 
form an alloy having considerable rigidity and elasticity and 
quite high tensile strength. Nickel steel containing from 4 to 
5 per cent nickel and less than 0.3 carbon is recommended for 
rear live axles. Vanadium is recommended for front axles, 
steering knuckles, propelling shafts, etc. For sliding gears, 
nickel-chrome steel hardened throughout, or mild nickel steel 
case-hardened, are recommended. For crank-shafts, use nickel 
steel or vanadium steel. For frames, use low carbon open- 
hearth steel, mild nickel steel or nickel-chrome steel. Open- 
hearth steel of say .0.4 per cent carbon is recommended for 
hand levers, tubing, and nearly all other parts of a car. 


Superheated Steam on Locomotives. By Mr. H. H. Vaughan. 

The author reviews the application of superheaters to loco- 
motives in the United States and illustrates Schmidt’s super- 
heater, the type most used in Europe. Mr. Vaughan is assist- 
ant to the president of the Canadian Pacific Railway and is 
responsible for the application of 197 various types of super- 
heaters to the locomotives on that road. The Vaughan-Horsey 
type of superheater is described, of which 88 are in use on the 
Canadian Pacific, and of which 175 more are ordered. The 


‘paper concludes that the locomotive superheater is worth 


while. Although there have been troubles from lubrication 
and leakages, the added capacity of a locomotive and the 
reduction of the work required of the fireman, to say nothing 
of the saving of fuel and repairs, make the superheater a 
boiler feature that considerably decreases the cost of locomo- 
tive operation and maintenance. 


Special Auto Steel. By Mr. Thomas J. Fay. 

The paper is descriptive of the characteristics of high-grade 
alloy steels that have been developed within the past few 
years, and which are especially adapted to the severe require- 
ments of automobile construction. The paper is illustrated 
with photographs showing specimens of bent forgings, chips 
taken from chrome-nickel steel, etc. 


Ball Bearings. By Mr. Henry Hess. 

This paper for the most part consists of a resumé and trans- 
lation of Prof. Stribeck’s report on his investigations on bear- 
ings made at the Central Laboratory for Scientific Investiga- 
tion at Neubabelsberg near Berlin, Germany. An abstract will 
be published later. 
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A NEW PROCESS OF MAKING WELDLESS 
CHAINS. 
The weldless chain, in the form of the common plumber’s or 
“safety” chain, is a familiar article. It is said to have been 


_ devised originally by the inventor of the first watchman’s time 


detector, as the means of fastening the various keys used in 
the system, scattered at different points about the premises. 


A chain of this sort can only be “unraveled” from one end, and 


if that end is sealed with the image and superscription of 
the owner, the task of deception is a difficult one. 

Iron chains of large sizes have been made on the same prin- 
ciple, but more for reasons of strength and. ease of making, 
than for safety. It is a point gained when the weld of the 


Fig. 1. Weldless Chain, Involving a New Principle of Construction. 


ordinary chain link is avoided, since its strength can never be 
prophesied beforehand, and the whole chain, in the words of 
the common proverb, is “no stronger than its weakest link.” 
As such chains have hitherto been made, however, it has 
always been necessary to make the opening in the outer link 
long enough to admit the next link to be added to the chain. 
While this elongated link does very well on sheet metal plumb- 
er's chain, it is a source of weakness in chains of wrought 
iron or steel, of large sizes, intended to support great loads. 
When such a chain passes over a sheave or around a sprocket, 
the bending stresses set up in the long links quickly deform 
them and spoil the chain. The object of the invention of an 
Hungarian, Stefan Kiss v. Ecseghy, by name, is to make it pos- 
sible to produce chains of this kind with very short, stiff links. 


The shape of the chain is shown in Fig. 1. As will be seen, 
each link is double, being formed of two loops at right angles 


to each other, one of the loops being split. The method of 
forming the chain is shown in Fig. 2. The secret of the 


OPERATION 8 
Fig. 2. The Operations followed in Making the Weldless Chain. 


process is shown in the first operation. A is a completed link, 
and B the blank from which a new link is to be formed. As 
will be seen, this is made of stock somewhat larger than the 
size of the chain, reduced in its central portion to that size. 
These blanks may be made by drop-forging, rolling or any 
other commercially suitable method. One of them is heated in 
the forge and inserted in the end of the already completed 
Portion of the chain, as shown. The ends are then struck up 
mnder dies to the shape shown in operation 2, whcre A is 
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the end of the finished chain, and B the new link being 
formed. It will be seen that the hole in the old link is but 
slightly larger than the diameter of the stock composing the 
new one, while the new half links in the end are of consider- 
ably greater size. It would evidently be impossible to insert 
them if they were formed before insertion, hence the process 
of inserting the blank first and forming it afterwards. This 
is the vital principle of the patent. As shown in the third 
operation, the ends of B are next bent around to form the 
now completed link, which is thus made ready for the inser- 
tion of the next blank, as in operation 1. 

Fig. 3 shows the machine and dies used for doing this work. 
The press shown is of a type common in Hurope, though sel- 
dom, if ever, seen in this country. The two friction wheels 
on the horizontal driving shaft may either of them be shifted 
to engage the rim of the heavy balance wheel attached to the 
vertical screw. The screw raises and lowers the ram of the 
press. The operator controls the friction wheels by the handle 
shown, or by the treadle at the base of the machine. A stop 


Fig. 3. Press Used in Making the Chain, with the Dies in Place. 


on the ram automatically throws out the disk controlling the 
elevating motion, and stops the ram at the upper limit. 

The dies used in this press are shown in Fig. 4. With this 
arrangement, three operations are necessary for the forming 
of the completed link, these operations corresponding to those 
shown in Fig. 2. The completed portion of the chain is sus- 
pended over a pulley from the ceiling with the free end in 
easy reach of the operator of the machine. A heated blank of 
the shape shown in Fig. 2, operation 1, is taken from the 
forge, inserted through the link, and placed in dies CC on the 
bed of the press. Ram D, shown best in the small detail at 
the lower left-hand corner, is then brought down on the link, 
flattening out the ends and curving the central portion. The 
plunger is raised again, the link is moved forward to dies E E, 
and the plunger is again brought down. The die at H# is com- 
pound, and punch F above it, descending on the work, forms 
the rounded half links on the end of the blank, punches the 
hole, and trims off the periphery of the work. 

The ram of the press is raised for a third time, and the now 
completely formed (but still open) link is moved to the bend- 
ing dies at GG. When the ram of the press is brought down 
on the work at this point, after smoothing the work under the 
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pressing action of punch H, pins JJ are pushed in by the 
operator, entering holes in the links RR, which are then in 
position to receive them. Of the two parts G, the one at the 
left in the left-hand view is fastened to a holder integral with 
ring K, while the other one is supported in a similar manner 
from ring L. These two rings are free to rock about each 
other and about the pivot M, formed in the bracket casting N, 
attached to the bed of the machine. A tie-bar O, keyed to the 
‘base P, serves to support the over-hanging pivot M of bracket 
N. A support not shown in the cut extends out over the fin- 
ished portion of the chain through which the new link passes, 
‘and supports it against the upward pressure of the bending 
“operation, which now takes place. When the ram of the press 


is started upward, links R attached to it, draw after them die 
‘holders Q Q, which rock as described about the axis of pivot 
M. By this means the link is bent finally into its complete 
form, as shown in operation 3.of Fig. 2. 
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machine, where first the central hole was punched through, 
after which, for a completing operation, the link was pushed 
through a trimming die to have the fin shaved off. This 
resulted in an exceedingly neat and clean-looking link with 
the joint tightly closed and smoothly finished. The operation 
of forming a link for a half-inch chain takes 25 seconds. 
Besides the obvious rapidity of making chains by this 
method, there is the more important advantage of greatly in- 
creased strength. The British government requirements for 
chains insist on a factor of safety of 5, owing to the unknown 
quantity of the strength of the weld. A good welded half-inch 
chain fails at about 13,000 pounds. Samples of this improved 
weldless type test at about 16,000 pounds when made of 
wrought iron, and they run with remarkable uniformity at 
about this load, showing that a higher factor of safety could © 
easily be used. Furthermore, the use of steel is made possible 
by the fact that a welding heat is not required. A heat intense 
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Fig. 4 Tools used in the Press shown in Fig. 3. 


The half-tone, Fig. 3, shows three operators. This is not 
mecessary, however; as one of the men there shown is there 
merely, probably, for the sake of having his picture taken. A 
boy to tend the fire, and a smith to work the press, is all that 
is required. The machine is started and stopped by the 
treadle. The man at the extreme left is the inventor. 

The writer has had an opportunity of seeing this process in 
operation. The tools used were somewhat different from those 
shown, and more operations were required, although the basic 
principle involved in the invention was identical. The new 
link of the chain, which was of half-inch size, was bent in 
die C as described, but in die # the ends were merely rounded, 
and the central hole formed nearly through, without being 
actually punched. The new link was then closed up in a third 
operation as before. These operations took place in a press of 
the same type as shown in Fig. 3. The unfinished link was 
Bext (axen to a small crank press standing beside the larger 


enough to weld steel will decarbonize it, so that it has not the 
strength that it previously possessed. Steel is especially use- 
ful in crane service, where durability is fully as important as 
strength. A wrought iron chain will wear and stretch until it 
will not fit the sprockets, long before it breaks. Steel chains 
made by this new process test at about 21,000 pounds for 
Y%-inch size. Fractured samples seen by the writer failed at 
the sides of the links, and not, as might be expected, at the 
joint where the two parts of the same link come together, An 
interesting point was the fact that the two halves of the split 
link begin to separate a little time before the final rupture 
takes place, thus serving as a sort of safety indicator to ap- 
prise the user of the fact that he is near the danger limit. 

This invention is controlled by the Internationale Handels- 
gesellschaft, Kleinberg & Co., and is for sale in this country 
by the International Import and Export Co. of No. 1 Madison 
Ave., New York. | 
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LETTERS UPON PRACTICAL SUBJECTS. 


DEVICE FOR LAYING OUT THE CAMS OF A 
CAM PRESS. 


The cams which actuate the cutting or drawing slide of a 
double acting cam press are different from other cams, inas- 
much as each one actuates two rollers which are a certain 
fixed distance apart from each other. In order to avoid back- 


lash or springing of the connecting-rods, a fault which is to 
be found in most cam presses, it is evident that the rollers 


In Fig. 1 


must both touch the face of the cam at all times. 


Machinery, N.¥- 
Fig. i. Ordinary Method of Laying Out Cams. 


is shown the ordinary method of laying out such cams; this 
cut also shows the fact that this ordinary method does not 
accomplish the end desired. We see that in this cam both 
curves which give to the slide its up and down motion are 
constructed with the same radii, which clearly must give a 
curve that is faulty at certain points. The one main feature 
that our cam must possess can be expressed as follows: Two 
rollers of equal diameters, which are a certain fixed distance 
(A in Fig. 1) apart, on a line passing through center of cam, 
must always tangent the cam while the cam makes its revolu- 
tion. Turning to Fig. 1., we see that the curve which spans 
angle (0 and the dotted curve which spans angle D accomplish 
this object. A little reflection will convince that such a curve 
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Fig. 2. Device for Laying Out Cams Correctly. 


cannot be constructed absolutely correct by giving the radii 
for both the up stroke and down stroke curve, owing to the 
fact that the shape of one is entirely dependent on the shape 
of the other. 

We can, however, give the radii for one curve and construct 
the other curve from it by aid of the following device. It is 


assumed that in most cases it will be economical to cut a 
master-cam, and use this for cutting the others. However, 
where only a few cams are to be cut, it will be well to con- 
struct one with the aid of our device, and use this one as a 
templet for the others. Fig. 2 shows the device mentioned. 
First, cut the two arcs, A B and DO, which of course are per- 
fect circular ares of given radii, and also cut the curve A D 
from given radii. Then place center plug Z into center hole 
of cam and fasten bar F onto L. Bar F has two rollers, R and 
H, fastened in such a way that their center distance is equal 
to the center distance of the cam rollers in the cam press in 
which the cams are to be used. The rollers R and H have 
the same diameter as the cam rollers in the press. We now 
keep the roller R against the cam along the curve AD and 
follow this curve along its entire length. Center plug LZ will 
always keep the line connecting R and H in the center of the 
cam, and slot S enables us to follow the curvature of AD. By 
scratching the outline of roller H on the cam blank at very 
short distances apart, we will have a full outline on the cam 
blank, which must indicate the absolute curvature of BOC. 
This curvature must possess all the qualifications set forth 
above as absolutely indispensable for a correct cam press cam. 
A cam or set of cams laid out in this manner will silence one 
of the principal objections usually raised against a cam press: 
back lash or springing of the cam roller connecting-rods; and 
practical demonstration has proven the utility of the device 
shown. EK. E. HISENWINTER. 
Providence, R. I. 


SECTIONAL BLANKING DIE. 


The writer recently had occasion to design a die for cheaply 
producing the blank shown at A. Ordinarily the die is made 
same as at B, involving considerable filing, and causing weak 
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Built-up Blanking Die. 
points on the punch, and weaker ones in the die. The die in 
question, however, was laid out as shown at D, and made in 
halves to facilitate machining the slot. The part H was then 
made, and securely screwed and doweled to the bolster in its 
proper position, as shown. Considerable filing on the die, and 
milling and fitting on punch, was saved by making the die in 
this way. The chief item in the long run, a great saving 
of stock, is also afforded. In making the bolster, only the 
holes # were cut through, leaving a center piece on which 
to screw piece #. The stripper is made with a gage side, 
and a spring slide on the other side, which keeps the stock 
against the gage side. To produce the blank A, the stock is 
first carefully stripped to exact width. One end is then fed 
under the stripper until the end reaches the center of opening 
vz, when the first cut is taken. This operation cuts out the 
two openings V and also pierces the two holes. The stock is 
then fed along until the end touches the stop pin 7, and the 
treadle can then be held down until the end of the strip is 
reached. The stop pin does not raise above the face of the 
die, and therefore it is impossible to “jump” the stop. At 
each stroke the locating pins U enter the slots V before the 
punches touch the stock. This locates the stock. and the 
punch W cuts off the piece at Y, completing the blank. On 
thick stock it would be advisable to back up the punch to 
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prevent it from springing away on account of cutting only on 
one edge. 

This style of die can be employed on a variety of work 
where a few thousandths variations are allowable. About the 
only variation in size that will occur is due to carelessness in 
cutting stock to exact width. When using a die made as the 
one shown at B, which leaves a margin of scrap stock on all 
sides of the space blanked, the loss is between 30 to 50 per 
cent. The saving of the stock when using the die herein 
described is a big item. At ZL is shown a strip of stock as it 
would look if the pieces were not cut off. F. HE. SHAILOR. 

Great Barrington, Mass. 


EQUALIZING CHAIN CLAMP. 


A diagram of the hoisting arrangement of a five-ton crane is 
shown in the accompanying cut. As will be seen, the two 
ends of the chain are fastened to the hoisting drum and run 
down through the hook block sheaves, and then up and around 
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Chain Clamp. 


the equalizing sheave located in the frame in line with the 
drum. By this arrangement the chain can slip forth and back 
through the equalizer so as to keep the strain distributed 
equally on all the four strands of the chain. There was, how- 
ever, when the crane first was put in place, no provision to 
keep the chain from getting twisted, and even when the best 
crane chain was used, it got twisted and would suddenly bind 
in the hook block, throwing the entire strain on one strand of 
the chain with the result that the chain would break, causing 
delay and loss. In order to remedy this and reduce the con- 
stant loss from breakage as much as possible, the clamp shown 
in the cut in enlarged scale was made and put on the chain at 
the place shown. When put on, the links were turned right 
from the drum down. through the hook blocks and up to about 
three feet below the equalizer, where the clamp was fastened. 
This clamp has proven an effective means for preventing the 
chain from getting twisted. It was the usual thing that we 
had a broken chain every week or two, while since putting 
on the clamp we have not had a break for nearly two months. 
Valley Park, Mo. W. O. RENKIN. 


ADVANTAGES OF STEADY WORKING. 


When I was coming home in the car the other night two 
men sat in front of me discussing the question of more pay; 
or, rather, they were not discussing it, for they argued that 
it was impossible to get wages raised as they ought to be. 
While they were talking, a third man came along and sat 
opposite them. He was a man whom I know as a shop super- 
intendent, who has risen very rapidly of late years from the 
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ranks, through the grades of gang boss, foreman, salesman, 
and draftsman, to his present position as superintendent. They 
repeated, for his benefit, the tale of woe that I had previously 
overheard. He laughed at them, and then told his story, 
What he said, I believe he meant, and it seems to me as if it 
might well be repeated. 

“Now, look here, fellows,” he said, “you and I worked over 
at Jones’s eight years ago at the scratcher’s bench, and I 
know just as well as if you told me that you have said a 
thousand times since, when you looked my way, ‘A fool for 
luck.’ But I don’t see a bit of luck about it. it was hard 
work there at Jones’s, and you fellows laid back when the 
boss was out of sight and laughed at me for keeping my 
hammer going. One day the old man lost the man on the 
chucking lathe, and he sent me up there to fill in until he 
could get another. Why did he pick me instead of you? 
Simply because I was there when he came down, and you two 
chaps were soldiering down in the wash-room. Why did I 
stick on the chucking lathe? Because I had kept an eye out 
for what was going on all around the shop, in hopes that 
when I got a show, I would make good. Then you men 
laughed at me for not kicking for more pay as quick as I] 
knew I could stay on the machine. But I did not; not then; 
not until Tom went over to Atkin’s shop to work. Atkins. 
asked Tom where he could get a hand to run that old pulley 
lathe, and Tom told him I could do it. Atkins offered me just. 
the same pay I was getting to go over there and be a machin- 
ist. I told the old man about it, and he told me that if 2 
wanted to be a machinist, I should stay right where I was. 
I suggested that money would talk loud enough for me to 
hear it, and he raised me a quarter on the spot. And that 
has been the way ever since. Instead of getting sore and 
laying back and killing time, I have worked faithfully and 
steadily, and somehow or other people have heard of it and 
have invited me to come and work for them. Two or three 
times I have accepted the offers, but after a time I drifted 
back home. Now you needn’t make up a face and say that no 
one ever sees you when you are working. They hear of you. 
Every foreman in the city is looking for men that can do 
good work and do it quick, and if your heads stood up just a 
bit above the level of that crowd that you associate with, you 
would have a better job, even if they had to kidnap you to get 
you @ ; 

They got off the car there, and I stayed on, but I had heard 
enough to make me feel that if I had stuck to business better, 
and kept an eye out for better chances, perhaps I, too, would 
be better fixed than I am now. Con WISE 


THREAD-ROLLING DIES FOR SMALL INTER- 
CHANGEABLE SCREWS. 


The accompanying illustration 
shows a thread-rolling device as ap- 
plied to a punch press. A is @ 
punch holder to fit the punch press. 
B is the bolster, or a piece of cast 
iron about 1 inch thick, upon which 
are located two cast iron blocks, 
one made stationary and the other 
adjustable by slotting B, so that the 
block can be forced ahead by the 
setscrew C. There is a groove in 
the stationary block and a tongue 
in the punch holder A to prevent. 
the dies from getting out of line. 
The screw D is for holding @ 
thin piece of steel as a stop so.that the thread can be 
cut to the desired length. The screw # holds a wire 
supporting the piece to be threaded until the upper 
die, F, comes down and carries it past the lower die, G-. 
In cutting the die, it may be made in one piece, H being the 


Stacy Oliver.* 


* Sracy OLIveR was born in Farmington, Maine, in 1876. He served 
an apprenticeship in the shops of the Manufacturing Investment Co., 
Madison, Maine. Among other shops, Mr. Oliver has been working at 
the Bath Iron Works, Bath, Maine; American Optical Co., South- 
bridge, Mass.; Stanley Instrument Co., Great Barrington, Mass. ; and 
the Remington Typewriter Co., Ilion, N. Y. He.has been employed as 
machinist, toolmaker, foreman and designer. His specialty is small 
interchangeable work and the Assien and making of tools for this 
class of manufacture. ‘ay 
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_ circumference of the thread to be rolled and G, the desired 

length for the lower die. F, is the desired length for the upper 
die, which must be longer than the lower die so that it will roll 
the wire past the die G@ and permit it to drop out of the way. 
The part K must be cut out when cutting in two parts. The 


proper angle to which to cut the die depends on the pitch of 
the thread. The pitch divided by the circumference of the 


Thread-rolling Device. 


screw to be rolled will give the tangent of the angle. In cut- 
ting the die, which must be of good tool steel and hardened 
after making, the shaper is used. The cut is taken with a 
tool that can be taken off and put back again without chang- 
ing its location, ‘such a tool, for instance, as a circular thread- 
ing tool. In case the point should happen to get dull, the tool 
ean then be removed for grinding. If the feed screw has not 
got the desired graduations on it, a brass index plate can be 
made very quickly, and used on the machine. The brass 
plate should be of a good size and cut accurately in a milling 
machine, and a pointer clamped on the shaper. S. OLIVER. 
Great Barrington, Mass. 


SUPPORTING THE LATHE CARRIAGE AT A 
WHAK POINT. 


The accompanying drawing shows a sectional view of the 
bed of a lathe designed at Michigan Agricultural College. The 
earriage, with apron removed, is seen resting upon the ways. 
The bed is of the box form, with openings for the chips to 
drop through. As will be seen, the carriage slides upon one 
flat way at A, and ona large V at B. The tail-stock is carried 
1y a flat way at C and one V at D. 

As lathe carriages are commonly constructed the bridge or 
eross-beam is left rough at D, and as the rough casting must 
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Supporting the Lathe Carriage at a Weak Point. 


thave ample clearance, the carriage is weakened at this point. 
One large machine tool company lowers the V in order to 
avoid the weakness referred to, and this concern holds a 
patent on a lathe bed having a ‘“drop-V” for the purpose 
stated. This circumstance is mentioned to show that the 
matter is considered as of some importance. In the endeavor 
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to get the same result without infringing a patent, the car- 
riage here illustrated was made wider at the bridge than is 
commonly done, and was machined at D in such a manner 
that a slight deflection would cause it to touch the V at this 
point. This plan is not as good as dropping the V, and doubt- 
less some mechanics will think it is altogether wrong to have 
a bearing at D. It is somewhat difficult to justify the design, 
but the idea was to have the carriage scraped to a bearing at 
both A and D, and then slightly relieved at the latter place. 
When thus fitted, the carriage touches at D when this support 
is most needed, viz., when under considerable pressure. It is 
assumed that the pressure would never be sufficiently great 
to so deflect the carriage at EH as to cause it to lift at A. 


Atlanta, Ga. W. S. LEONARD. 


DIAMETER FROM ARC AND MIDDLE ORDINATE. 
In the May, 1907, issue of MACHINERY some formulas were 
published which I derived at the request of Mr. J. J. Clark, 
and which were communi- 
cated by him to the editor. 
A brief statement of the 
method, by which these 
formulas were obtained, 
may be of interest. 
Huygens’s familiar ex- 
pression for the approxi-~ 
mate length of arc is: 


8b —a 


tes 


? 


3 

in which 

1= length of are, 

a= length of chord of 

whole are, 
b= length of chord of half the arc. 

Denoting the diameter by d, and the middle ordinate by h, 

we have, from geometry, 
a=2/(d—h)h; b=V/dh, 

and Huygens’s formula becomes: 


a rat mE DN, EN Ree ted) 


3 3 
Solving this equation for d, the first of the three formulas 
communicated by Mr. Clark is obtained. The other two are 
derived from this by developing the radical and transforming. 
When tables are available, the shortest way to solve this 
problem is as follows: Let 2% be the central angle, expressed 
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Diameter from Arc and Middle Ordinate. 


in radians, corresponding to the arc 7. Then, 
l 
On. a—— 
ae 
Also, 
l 
h = — (1 — cosx) = — (1 — cos 2), 
2 2x 
whence, 


«+ —cos% = —, 
h 


or, writing c for —, 
2h 


w+ ccosx=C. 


This equation can be very readily solved by trial. The 
value of z, in radians, is simply the length of the arc, in a 
circle with a radius = 1, corresponding to the value of x in 
degrees. Values of x, both in degrees and in radians, can be 
taken from a table giving lengths of arcs to a radius = 1; 
the value in radians is substituted in the formula, and the 
value in degrees is used for computing cos x. If a table of 
natural versed sines is at hand, the equation may be put in 
the more convenient form: 

= C vers @. 

I should like to remark, parenthetically, that the practise of 
using the term “versed sine” to denote the middle ordinate is 
both obsolete and misleading. The versed sine of an are or 
angle is 1 minus the cosine; being a ratio, it is an abstract 
number, not a linear quantity. ANTONIO LLANO. 

Scranton, Pa. 
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SPLIT BUSHING FOR HOLDING WORK IN 
LATHE CHUCK. 

The cut herewith shows a very useful device for use in a 
lathe chuck, which I call a chucking ring. It is made of ma- 
chine steel and is used to hold pieces of 2 inch bar brass, 
3 inches long, which are to be turned up as shown at A, The 
bars are too large to be run through the hollow spindle of 
any lathe in the shop, otherwise the pieces could be turned 
from the bar. As this is not possible, I cut off all the pieces 
just long enough to finish to the required length, and then 
use the ring to hold them during the operation as shown in 
the cut. The chuck used is a four-jawed independent chuck. 
The advantages of using this ring are that it holds the work 
securely, without marring the end, which is left the full size 
of the bar, and after the first piece is made to run true, by 
opening and closing the same two jaws each time a piece is 
removed and another put in its place. I find that they will 
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Split Bushing for Holding Work in Lathe Chuck. 


all come nearly central, without causing much bother of 

truing up each time. After the first operation has been 

completed on all the pieces, they are faced and drilled, using 

a 6-inch universal chuck to hold the piece during the second 

operation. I have a number of rings of the description above 

for various jobs that come along. R. B. Casry. 
Schenectady, N. Y. 


HYDRAULIC STOP COCK AND UNION. 

In our factory we use a good many hydraulic cylinders 
working under about five hundred pounds pressure per square 
inch, and as the work, while not hard, is continuous, and the 
cylinders as well as the valves and fittings get very little at- 
tention, we have found it practically impossible to keep any 
of the standard makes of valves or unions from leaking for 


To and from 
Cylinder 
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Fig. 1. Hydraulic Stop Cock. 


any length of time. We therefore finally designed the three- 
way stop cock shown in Fig. 1. At first we made both the 
body and plug from brass, which we found unsatisfactory, ow- 
ing to the plug cutting out around the opening. We then 
made some with soft steel plugs, drilled as shown, which have 
given entire satisfaction. Although these stop cocks are very 
much heavier than any on the market, yet one of these costs 
less than two standard two-way cocks, or one standard three- 
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way cock, and will last much longer, as we have had some of 
them in use for nine weeks, and they do not show any wear 
or leak, while it was steady work for one man making changes 
and repairs before. 

It will be noticed in the cut that there is a union above 
and below the stop cock, this being necessary so as to make 
quick changes or repairs, stop cocks complete with nipples 
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Fig. 2. Hydraulic Union. 


and male parts of unions being always kept ready by the pipe- 
fitters. The standard union was found unsatisfactory owing 
to tendency to leak, and the supply pipe easily got out of 
line, so we had unions made, as shown in Fig. 2, which also 
are very heavy and are in the form of a ball joint which al- 
lows for shifting of pipes, and allows the union to be tight 
without using any gasket at all. These unions have. given 
good satisfaction and are even cheaper in first cost than the 
standard hydraulic unions at present on the market, as they 
actually cost but $2.50 each, while the standard ones cost us 
$2.65 each, and these new ones are lasting much longer. 
Valley Park, Mo. W. O. RENKIN... 
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JOINING CURVES NEATLY. 


There is only one condition under which the end of a curve 
can be joined neatly to another curve, or to a straight line, 
so that the two lines shall flow neatly together—and that is 
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Joining Curves Neatly. 


where both the lines are tangent to the same radius at the 
point of meeting. In any other case there will be a break or 
sharp place which will be very apparent to the eye; and fur- 
ther, a piece made after the drawing will not be so strong as 
though the curve flowed regularly. The difference in strength 
may be hardly calculable, but is there, all the same, and the 
appearance will always be better where this rule is followed. 

There is a very simple way to attain this desired end, 
and that is to draw at various points on the wooden or other 
templets, which are used for making simple or compound non- 
circular curves, radii (or in the case of concave curves, pro- 
longations of radii) to the curve, that is, lines at right angles 
to the curves at the points chosen. . 

Fig. 1 shows a logarithmic spiral templet with such radii 
and prolonged radii marked thereon; Fig. 2, a compound 
curve drawn therewith without reference to the rule, and Fig. 
3, one properly drawn. RosBert GRIMSHAW. 

Hanover, Germany. 
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EFFECT OF CHANGING LOCATION OF 
CAM ROLLER. 


When the line of motion of a follower passes through the 
center of rotation of the cam, and the angle of the curve 
causes it to work hard, the curve may be modified, and the 
same motion of follower obtained by placing the follower 
with its line of action parallel to its original position and 
not passing through the center of the cam. A condition may 
be assumed, as shown in Fig. 1. 

Here we have a cam, rotating in the direction indicated by 
the arrow A, whose duty it is to move the follower % inch 
in the direction indicated by the arrow B during a 30-degree 
angle of motion of the camshaft. The angle of the cam as 
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Cam Roller on Center Line of Cam. 


y Fig. 1. 
presented to the follower at the beginning of the stroke 
would be 35 degrees, as determined by the tangent to the 
curve of the centers, as indicated on the drawing. After the 
follower had moved one-third of its distance, the angle pre- 
sented would be 32 degrees, and when two-thirds of the 
travel had been made, the angle of the curve would be about 


80 degrees. The angles given are for a curve which would 
give a uniform motion to the follower. Should the cam 
curve work hard at the required speed we would naturally 
make the cam of greater diameter, if possible, which would 
reduce the angle of the cam, as shown by the difference in 
the angles presented in Fig. 1, as we go out from the center 
of rotation. The design of machine, however, might make 
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Fig. 2. Cam Roller placed above Center Line of Cam. 


this change impossible. If it was simply necessary to get the 
follower from the position shown to a point % inch distant 
in a 30-degree movement of the camshaft, without regard to 
its motion, a harmonic or gravity curve might be used which 
Would cause the cam to work easier. However, this would 
be impossible should our design require a uniform, or some 
other equally hard motion. A third way in which the angle 
of the curve might be decreased would be to make the angle 
of motion of the camshaft greater. This, too, might be made 
impossible by the limitations of our design. 

Another way, and one not commonly used, is suggested in 
the opening paragraph of this article. In Fig. 2 all condi- 
tions are the same as in Fig. 1, except the roller has been 
placed % inch above the line passing through the center of 
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the cam. The center of the roller will now pass along the: ° 
line ZL M, or parallel to the line of motion in Fig. 1. The- 
angle of the curve presented to the roller in this case is 26: 
degrees, much less than the angle presented in Fig. 1, and! 
the angle decreases as the roller moves away from the center- 
of rotation. The advantage that may be gained by moving” 
the cam roller may be readily seen by comparing the results 
given above. There is, of course, a limit to the distance the 
roller may be changed, for if placed too far away from the 
center line, the thrust in the direction at right angles to the 
direction of motion of the follower would be so great as to 
offset the advantage gained. 

Without the aid of an illustration I think it may be seen 
that to place the cam roller on the other side of the center 
would cause the angle of the cam curve to increase, thus 
making conditions worse. The offset of the roller should be 
in the direction opposed to the direction of motion of the. 
cam. ARTHUR B. BABBITT._ 

Hartford, Conn. 


SPRING HOLDER FOR THREADING TOOLS: 

In a large shop in the West, in which I was employed, a- 
number of special thread-cutting tools, such as shown in the 
accompanying cut, were used. These tool-holders were 
intended for the blades or single-point cutters made by the 
Pratt & Whitney Co. The improvement in the design con- 
sisted in the provision for permitting the tool to spring away 
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Spring Holder for Threading Tools. 

from the work if too heavy a cut was taken. In other respects. 
the principle of the holder was the same as that of the one 
manufactured by the Pratt & Whitney Co., itself, for these 
tools. Referring.to the cut, A is the body, which is slotted at 
B, proper resistance being given the tool by the setscrew C 
which has a spring at the lower end, acting upon the front 
part of the holder. The-part D is an inserted blade or key, 
which keeps the front part of the holder from bending to one. 
side while cutting. This tool proved to be most popular in the 
shop. The preference was given to it not on account of its 
novelty, but because more satisfactory results were obtained 
than with the ordinary tool-holder. JIM. 

[A great many designs of spring tool-holders have been, 
tried, and the one shown in the cut is comparatively common. 
The difficulty with holders of this kind is that it is almost 
impossible to adjust the screw for each particular pitch to. 
be threaded so that the spring has the proper tension. It is: 
evident that in cutting a coarse thread there is no need of the- 
tool being as sensitive as when cutting a very fine thread, 
but there is no means for judging when in each particular- 
case the proper springing action has been attained. An- 
other objection to the design shown above is that it pre- 
vents a full and clear view of the thread being cut, the pro- 
jecting part extending partly above the work. Of all spring’: 
thread-tool holders hitherto designed, however, this one is: 
about as good as any. A spring tool-holder for threading tools « 
which will overcome the objections mentioned is greatly in: 
demand, and many attempts have been made to solve the prob- - 
lem, but as far as we know none has been entirely success<- 
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FIXTURE FOR SLOTTING ROD BRASSHES. 


I noticed in the January issue a description of a jig for 
slotting or planing connecting rod brasses. The author says, 
“Of course this jig can be improved upon,” and for locomo- 
tive brasses, which are generally planed perfectly square in 
most shops, I think the one shown herewith to be an im- 
provement, inasmuch as it is much easier made and also 


Fig. 1. Fixture for Slotting Rod Brasses. 


easier to keep it in good condition. The piece B of his jig 
is rather a difficult piece of work, and the constant wear on 
the bushes will, I am sure, make it difficult to keep it in 
such condition that it could at all times be depended upon to 
turn out a perfectly square job. This piece B on the jig 
as shown in Fig. 3 has been milled square, and when one side 
of the brass has been machined, the nut behind the angle 
plate A is loosened and the sliding bar pulled forward suffi- 
ciently to clear the angle piece or stop D, revolved one quar- 
ter turn, and slid back under angle stop D again. Angle 
block D, of course, must be made to fit snugly down upon 
the square part of B. The two halftones, Figs. 2 and 3, show 
the jig plainly when used on a machine. OBSERVER. 


WHY A MACHINIST WANTS MORE LEISURE. 


‘Mr. Plaisted and his best girl must have had a disagree- 
‘ment to occasion the article which he wrote in the March 
issue. It is not so long since the writer was in the same 
position; that is, he was a “greasy mechanic,” and had a “best 


Fig. 2. Work Mounted in Place. 


girl,’ and he can remember about how it seemed. As I recol- 
lect it, my best girl did not object so much to the dirt I 
worked in as to the fact that my work did not give me time 
enough to spend with her. Part of this was due to the long 
hours, the time it took to wash up at night, and the fact that 
I had to get around so early in the morning that, if I wanted 
to earn my wages, I had to go home before midnight. After 
she passed the best girl stage, she began to think that I cared 
too much for the shop. I often had some problem to figure 
out at home evenings, and there was something that I had to 
go down Sundays to see to, but it never was the dirt that 
troubled her; it was just time—and the fact that we could not 
\talk together about my work. To be sure, I told her all about 
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the heads and carriages and saddles and aprons on our tools, 
but that was not half so satisfying as the colored silks and 
cloths that one of her other best fellows used to sell. To be 


sure we had more money to spend than Mr. Drygoods would ~ 


have had, but what was the good of having the money if { 
was too tired and pre-occupied to enjoy it with her. Mr. Dry- 


goods had an afternoon off every week and never thought of 


working a minute on Sunday. 

Now what I make of all this is that machinists have been at 
work all these years building labor-saving machinery to the 
end that others than themselves might have leisure. A ma- 
chinist to-day is as steadily at work and longer at work than 
almost anyone else. What he needs, and what his best girl 
and better half wants him to have, is more time at home. 
You give the average machinist the choice of 10 per cent more 
pay or 10 per cent fewer hours at the old pay, and he will 
speak for the money quickly, but in a week “she” will have 
talked him out of it, and he will, if he dares, ask for that 10 
per cent reduction of time. And then he will find that it is 
not merely that he wants to work less, but that he wants 
more time in a lump. Drop off an hour a day and see how 
long it will be before your workmen are around to lump it all 
on Saturday. They do not object to the work, but every one 


of those men has somewhere a spark of love for his family, 


and for the woods and fields, that prompts him, as soon as 
he gets above the point where he is not hungry or cold, to 
wish for time for himself more than for money. 


Now I hope no one will think that because my best girl 


doesn’t like to have me thinking about the shop when I am at 
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Fig. 3. Details of Fixture for Slotting Brasses. 
home, that I think anyone should take no interest in their 
work; but if you want to be sure that some day she won’t 
“go home to mother,” just set aside a certain time for think- 
ing and another for spooning. Mixing the two is a reprehen- 
sible as building a combination machine that will not work 
but one way at a time. Your girl has a right to your undi- 
vided attention part of the time, and the shop another part, 
and sleep another. You can rob your hours of sleep of quite 
a little with greater safety and more justice than you can 


your girl. ENTROPY. 


—_—_—— 


THE JARNO TAPER. 

I note in your issue of June a table of Jarno tapers. It 
seems too bad that any one should so far forget the pith and 
underlying simplicity of the Jarno taper as to give a table in 
this manner. It is misleading, and inexperienced young men 
who are readers of MACHINERY are likely to lose all that the 
Jarno taper stands for when they look at a table made up in 
this way. It would seem to the writer absolutely unnecessary 
to prepare such a table and’to give it such a mathematical 
appearance, entirely giving up the fundamental idea, which is 
its simplicity and the absence of all formulas, 

This taper was invented by Mr. Oscar J. Beale, Providence, 
R. I., and in justice to him and your readers it should be given 
in exactly the same way that Mr. Beale gave it; that is, a No. 
2 taper is 2/8 inch at the large end, 2/10 inch at the small 
end and 2 halves long. A No. 10 taper is 10/8 inch at the 
large end; 10/10 inch at the small end, and 10 halves long. 
Such a proposition as this requires no letters, no signs, no 
minuses, no pluses, no symbols. It is simplicity itself, and it 
would seem that any one writing in these practical days for a 
paper like yours, which stands for the practical shop workman, 
should not overlook the underlying facts. As for the taper the 
simple statement that it is always 6/10 inch to the foot is 
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sufficient. 
fusing. 

Worcester, Mass. 

[From one point of view Mr. Norton’s objections may be 
valid, but there seems to be really no very good reason why 
all such shop data, no matter how simple, should not be tabu- 
lated se as to save calculation or to check calculations, We 
all know the difficulty that some men experience in doing 
even simple addition without errors.—Ep1Tor.] 


One word more is not only unnecessary, but con- 
C. H. Norton. 


R. S. INVENTS A DEVICE FOR PERPETUAL 
MOTION. 


It has seemed rather cruel to me that all my attempts at 
startling mathematical discoveries have been refuted by the 
readers of MacHiNnery, and that I have not received much 
gratification out of the labors I have laid down on the altar 
of science, but. it is gratifying to know that all great men 
have been misunderstood. My disproval of Euclid became a 
mournful fiasco, and my venture in algebra turned out nearly 
as bad. Finally, my laudable endeavor to solve a problem, 
which requires mathematics of a higher order, by elementary 
means, has been classified as ridiculous. But all this prob- 
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R. S. Epoch-making Perpetual Motion Device. 


ably depends upon that I am more of a practical man than a 
scientist, and for this reason I have turned my interest 
toward the field of invention rather than that of science. 
Even if the present generation does not appreciate my dis- 
covery, I am sure that future generations will, and I can well 
imagine how, in a not distant age, huge machines, generating 
power by means of my perpetual motion, will be utilized for 
driving all the machinery in the world. All the expense for 
generating power will then be that of the first cost and 
repairs, and these expenses will be extremely small on ac- 
count of the simplicity of the device itself. If I continue to 
invent as wonderful things as Ihave done heretofore, it may 
be that I will be able to overcome even the initial expense. 

In fact, I have invented nothing more nor less than a per- 
petual motion power generator. The crude principle of this 
is shown in the accompanying cut. It is so simple, indeed, 
and so certain in its action, that I am sorry I have not been 
able to think of anything in connection with it that could 
be called a “secret process.” That is what troubles me. For, 
as we all know, no invention is worth much except one em- 
bodying some well-known “secret process.” To return to the 
perpetual motion, however, it consists of two pulleys on 
shafts resting on ball bearings. On the pulleys a belt is run- 
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ning, and on this belt several brackets A are fastened. To 
these brackets are fastened rubber or impregnated cloth 
bags B, to which are in turn attached weights OC, preferably 
made of lead. The device is sunk into water as shown, and 
moves as indicated by the arrow. It is evident that when 
the brackets are on the right-hand side of the device, moving 
down, the weight O falls and rests upon the bracket A, and 
the bag B, out of which the air has been pumped, and which 
thereafter has been hermetically sealed, is compressed. When 
the brackets have come to the lower end of their travel, 
ready to move up on the left-hand side, the lead weight pulls 
down the bag, thereby causing a greater displacement of 
water and consequently giving to this side a greater ten- 
dency to rise than that possessed by the right-hand side. 
The result is that the device will move constantly in the 
direction of the arrow. 

This scheme is undoubtedly the most perfect solution of 
the power problem ever attempted. I am just forming a 
company to start to build this apparatus, and ten years 
from now I expect to see a great water tank in every factory 
with one of R. S. perpetual motion power generators im- 
mersed. Anybody having money to spare may put it in the 
stock of my company, and depend on the same returns as 
from ordinary gold-mining stock. Rass 


WHAT IS A MACHINE DESIGNER? 


Whether R. EH. F., in getting after Entropy in your May 
issue, really scores his own point, or whether he helped En- 
tropy make his point, is an open question. If I should say that 
I objected to having drawings for a machine, made by the office 
boy and proportioned by set formulas, classed as designs, 
perhaps my position would be better defined. In the world’s 
history there have always been pioneers, men who went on 
ahead and blazed the way for civilization, roughed it, and 
broke down the barriers of nature. Then there have followed 
the army of workers who have smoothed out the rough places 
and laid out towns and villages and prepared the way for the 
tenderer and possibly more effeminate ranks of mankind, who 
have brought the luxuries and refinement of the extreme of 
civilization. None of these men wished to exchange places 
with any of the others. The pioneer would no more sit in 
the parlor of the society man, if he were allowed, than the 
society man would go out and rough it on the advance line 
of progress. Just so it is with designers and engineers. The 
man who has it in him to ride rough-shod over precedent 
and attack new problems with his hands unfettered by 
knowledge of what cannot be done, is not the same man that 
can take a machine already designed, and smooth out its in- 
accuracies and reduce it to a manufacturable article, nor is 
he the same man that can design the jigs and special tools 
that will make it a profitable machine to build. Now, to my 
mind, neither of these latter men should be classed as de- 
signers. Their work is necessary, but it is not (usually) 
original. To be sure, many kinks and arrangements of jigs 
are new, but they are not to be compared with the original 
bold conception of a machine. I had in mind, when writing my 
original article, perhaps more than anything else, what the 
word designing means to technical students. In every school 
of this kind there is a course in machine design, and there 
are innumerable books on machine design, but there is al- 
most no machine design taught, and there is almost no ma- 
chine design in the books. What is taught is the smoothing- 
off process by which the machines which have already been 
designed, perhaps by the instructor, perhaps by someone else, 
are brought down to a basis to which a little theory and 
some precedent may apply, but of real design these chaps 
know nothing, and they probably will continue to know noth- 
ing when they graduate, till R. E. F. and Entropy both are 
gray and feeble. These boys will tell you that they have 
studied machine design and can design machines, but they 
will have to see one like it before they can begin. Now all 
that I ask is that the man who can start out with nothing 
tangible and produce a machine that will work be called a 
designer, and that the man who turns a crank and drops a 
formula in the hopper be called something else, I don’t care 


what. ENTROPY. 
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SHOP KINKS. 


A DEPARTMENT OF PRACTICAL IDEAS FOR THE SHOP. 


Contributions of kinks, devices and methods of doing work are solicited for 
this column. Write on one side of the paper only and 
send sketches when necessary. 


TOOL FOR APPLYING COPPERIZING SOLUTION. 


Take a piece of small glass tubing and draw a wire through 
it, bending the wire so that a tuft of cotton or wool can be 
placed in the loop. When the cotton becomes soiled, it can be 
readily substituted by a clean piece. The glass protects the 
fingers. HVAT Ss 


HOLDER FOR SETS OF TAPS AND TAP DRILLS. 


In the cut herewith is shown a 
convenient means for keeping sets 
of three taps with the tap and body 
size drills. The holder for the taps 
and drills is made from maple or 
any other hard wood, although pine 
will do if a higher grade of wood 
is not at hand. The five holes 
drilled in the holder are drilled 
nearly through the block, in order 
to permit the tools to get as long 
support in the block as possible. 
Otherwise they are liable to fall out 
easily, and are a constant annoy- 
ance. The blocks with the sets of 
taps and drills are kept in the tool 
room. This system saves much 
time ordinarily lost in hunting for 
the proper drills for a certain size 
of taps. 


Machinery,N. Y. 
WINAMAC. 


CHUCK CLOSER FOR SCREW MACHINE COLLET. 
The chuck closer shown in the accompanying cut is inex- 
pensive and very practical in a small tool-room, where the 
management will not furnish a tool-maker’s lathe with draw-in 


chuck. The holder A screws onto the lathe spindle, the closer 

B,inturn, screws onto the holder, and the collet 0 is held in 

the holder and acted upon by the closer. F. J. PERRY. 
Lowell, Mass. 


RIG FOR HOBBING WORM-WHEEL. 


In the cut is shown a hebbing rig for worm-wheels, used 
on a milling machine. This rig consists of two gears A and B, 
meshing with one another, one worm C, one worm-wheel D, 
and an arbor #. fF is the worm-wheel which has just been 
hobbed, and G@ is the hob. This hob is mounted on an arbor 
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inserted in the spindle of the milling machine in the usual © 


way, and the gear A is mounted on the spindle also. A spe- 
cial bracket is placed on the milling machine table for hold- 
ing the gear B and the worm @. The arbor £ is placed be- 
tween the centers on the table, and the worm-wheel D meshes 
with the worm C mounted on the same stud as gear B. The 
worm-wheel and worm must be of the same pitch and of the 
same diameter, respectively, as the hob and the worm-wheel 
to be cut, but must have the teeth cut in the opposite direc- 
tion; that is, if a left-hand worm-wheel is to be cut, the guid- 
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ing worm-wheel D must be right-handed. This rig enables 
gears to be hobbed or cut in one operation by simply putting: 
the gear blank on the arbor, inserting it between the centers: 
as indicated, and feeding the table upward until the proper 
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depth is reached. Gears from 2 to 6 inches in diameter cam 
be cut very quickly with this arrangement. 


Chicago, I1l. A. ANDREWS. 


DEVICE FOR SUPPORTING AND LEVELING 
CROSS-HEADS. 

In the line cut herewith is shown a device for supporting 
and leveling a cross-head which is supposed to be resting in a 
V-block on the planer. The device needs but little explanation, 
as it simply consists of two wedges A and B, the latter being: 


PLANER BED 
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stationary and provided with four angle irons CC, which 
serve as feet and at the same time extend upward and act as 
guides for the top wedge A. The slot D allows motion to the 
upper wedge endwise. Through this slot passes the thumb 
screw H, binding the wedge when driven into place. By lightly 
rapping in the wedge before the work is tightened down, it at 
once assumes a position parallel to the planer table, thus 
eliminating much trouble in measuring and calipering. This 
device has proven to be a great convenience, and to be much 
handier and quicker than any other method. It supports 
the work in a substantial manner, and it saves time. 
Clinton, Iowa. H. W. Harrison. 


INSPECTING INSIDE THREADING IN SMALL HOLES. 


It is always desirable to be able to inspect closely the in- 
terior of a hole of small diameter, especially when threading 
it. For this purpose a slip of mirror is often recommended. 
Something still better is a dentists’ little concave mirror, 
aided by an electric incandescent lamp and a concave mirror; 
but best of all, up to date, is a new dentists’ appliance, con- 
sisting of a handle about as large as a stylographic pen, and 
containing a tiny incandescent lamp with mirror in the 
holder, while a second concave mirror is attached to the end 
of the holder at such an angle as to permit its use in the 
mouth or a bored hole. I suppose S. S. White & Co., of Phila- 
delphia, make such an appliance; in Europe they are made by 
C. Ash & Son, London and Berlin. RoBERT GRIMSHAW. 

Hanover, Germany. 
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SHOP RECEIPTS AND FORMULAS. 


A DEPARTMENT FOR USEFUL MIXTURES. 


This page is intended to be used only for the publication of such shop re- 
ceipts as the contributors know from experience to be practicable. Receipts 
are solicited on the condition that the contributors personally know that they 
arereliable. The fact that a receipt is old and supposedly well-known does not 
bar it, provided it has not already appeared here, 


366. WATERPROOF MARKING PAINT FOR STONE. 

To prepare a marking paint for use on stone where exposed 
to the water and dampness, use pitch, 11 pounds, lamp black, 1 
pound, and heat carefully, adding sufficient turpentine to give 
the mixture the desired consistency. M. H. CANEK. 


3867. COATING IRON OR STEEL. 

Iron or steel may be given a permanent coating of yellow 
brass by using a flux of boracic acid and then dipping into a 
pot of melted spelter, afterwards wiping off the article while 
still hot. The electro-plating process, however, is the best for 
this purpose. A coating of copper should then first be depos- 
ited on the steel, the same as if it were to be nickel-plated, and 
then follow with an electro-plating of yellow brass. 

Cleveland, Ohio. L. MILLER. 


3868. TO CLOSE CRACKS IN CASTINGS. 

The following mixture has been successfully used in filling 
cracks in gas engine water jackets, and is similar in nature 
to the ordinary rust joint mixtures. Prepare a dry mixture 
of 17 parts of cast-iron filings, 2 parts of sal-ammoniac, and 1 
part of flour of sulphur; add twenty times the weight of new 
iron filings, put in a mortar and add water so as to obtain a 
paste. This paste is applied to the crack, and in a short time 
becomes as hard as the metal itself. M. EH. CANEK. 


3869. CEMENT FOR UNITING GLASS AND BRASS. 

It is often necessary, in electrical factories and repair shops, 
to cement small brass parts to glass. A good cement for this 
purpose is made from the following: 1 part caustic soda, 3 
parts resin, 3 parts plaster of paris, 5 parts water. Boil all 
the constituents together until thoroughly mixed, and then 
allow to cool before using. The cement hardens in half an 
hour. If it is desired that it should not harden so quickly, 
substitute zinc white, white lead, or slaked lime, for the 
plaster. T. E. O'DONNELL. 

Urbana, Il. 


870. CEMENT FOR SWITCHBOARD REPAIRS. 

A good cement for making repairs on switchboards, when 
iron or other metal has to be fastened to marble, or where 
_binding posts have been pulled out, may be made to consist 
of 30 parts plaster of paris, 10 parts iron filings, and 14 part 
of salammoniac. These are mixed with acetic acid (vinegar) 
to form a thin paste. This cement must always be used 
immediately after being mixed, as it solidifies if allowed to 
stand for any length of time. It will be found to be an excel- 
lent means for filling up old binding-post holes, when instru- 
ments have been moved. T. E. O'DONNELL. 

Urbana, Il. 


371. CEMENT FOR HIGH-PRESSURE WATER PIPE JOINTS. 

A highly recommended packing and cement, combined, for 
making tight joints in high pressure water pipes, is made as 
follows: Mix with boiled linseed oil, to the consistency of 
putty, these ingredients: Ground litharge, 10 pounds; plaster 
of paris, 4 pounds; yellow ochre, % pound; red lead, 2 
pounds; cut hemp fiber, 1% ounce. The hemp fiber should be 
cut in lengths of about 1%4 inch, and thoroughly mixed into the 
putty material. Its office is to give consistency to the cement. 
The cement is applied to the joint similarly to any other 
cement. It dries thoroughly in from 10 to 12 hours. 

Urbana, IIl. T, E. O'DONNELL. 


872. FOR WASHING SHOP WINDOWS. 
Soap and water are poor materials with which to wash 
greasy and dirty shop windows. The labor cost is excessive; 
the soapy water gets into the joints of the window sashes and 
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hastens decay; and there is liable to be a good deal of soapy 
water slopped over benches, tools and machines. The quick 
way, the economical way, and the good way, is to use the fol- 
lowing preparation, which has been used by the writer with 
good success and satisfaction for the past ten years. Dilute 
alcohol with three times its bulk of water. Stir into this whit- 
ing enough to thicken it somewhat. Apply this to the glass 
with a cotton cloth or waste. Leave it fifteen or twenty 
minutes to dry. Then rub off with a cotton cloth or a handful 
of waste. If sashes are to be painted, there will be no need 
of a long wait for the wood to dry, as the alcohol will very 
much hasten the evaporation of the water and leave the wood- 
work in fine condition for the painter. Oscar E. PERRIGO. 
Peabody, Mass. 


373. TO PREVENT HOT LEAD STICKING TO WORK. 


About three years ago we had a new quick-break switch to 
manufacture in large quantities. One piece of the switch was 
required to be hard at one end and soft at the other. We 
tried several methods of annealing so as to leave one end hard, 
but found that the temper was drawn throughout, and all 
were rejected. We finally decided that a hot lead bath was 
the only way that would anneal one end and leave the other 
end hard, but we then encountered the difficulty of the hot 
lead sticking to the work. A number of receipts were tried 
for preventing it without success, but finally I discovered a 
process that is quick and very cheap. Mix common whiting 
or cold water paint with wood alcohol and paint the part that 
is to be annealed. The hot lead will not stick, no matter how 
long the piece is held in the pot. Of course, in the work men- 
tioned, the pieces were lowered quickly into the hot lead and 
removed as soon as possible, in order to prevent drawing the 
temper of the hard end, and then the whole was plunged in 
a pail of cold water. Water will do as well as alcohol to mix 
the paint, but alcohol is the most convenient inasmuch as it 
can be used without waiting for the paint to dry. If water is 
used, the paint must be thoroughly dry, as otherwise the 
moisture will cause the lead to fly. EK. J. LAWLESS. 

Pittsfield, Mass. 


3874. LACQUER FOR BRASS. 


I have found that the following process makes a very good 
lacquer for the brass parts of fine instruments, and that it 
requires but little labor to prepare. Make four alcoholic solu- 
tions in separate bottles of each of the following gums: uf- 
bleached shellac, dragon’s blood, annatto, and gamboge, in 
the proportions of about one ounce of the gum to a pint of 
alcohol. Keep these solutions about a week in a warm place, 
on a hot water or steam radiator, for instance, shaking the 
bottles frequently. It will be found that the alcohol will not 
dissolve all of the gum, but that within half an hour after 
shaking, a precipitate will settle on the bottom of the bottle, 
leaving a perfectly transparent but highly colored liquid above, 
which deepens in color from day to day. Decant this off, and 
filter through cloth, placing the liquids in tightly corked 
bottles. A word of caution should be given in the case of 
shellac. Most readers of MAcHINERY are familiar with the 
yellow opaque shellac varnish of the pattern-maker. This is 
useless. But if the above proportions are used, and the solu- 
tion kept warm, say 130 to 180 degrees F., a light flocculent 
precipitate will settle out, leaving a transparent wine-colored 
liquid above. It is this liquid which must be used. The four 
solutions should now be mixed. Equal parts of each give a 
rich golden yellow. After mixing, the solutions should be 
boiled down to about one-third of the volume, great care being 
used not to ignite the alcohol. Heat a piece of cast-iron over 
a Bunsen burner, and as soon as this is hot, turn out the 
burner and place the solution on the iron and allow it to boil. 
When it ceases to boil, repeat the process. When cold, this 
solution may be applied with a brush to the brass in the 
usual way, the brass having been polished with fine jewelers’ 
emery paper, and slightly warmed. Though slightly harder te 
apply than the commercial lacquers, it possesses none of the 
disagreeable odor of the banana oil which they contain. 

Columbus, O. H. C. Lorp. 
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HOW AND WHY. 


A DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST. 


‘Give all details and name and address. The latter are for our own convenience 
and will not be published. 


C.H.A. I would like to ask the readers of MACHINERY what 
I can do to remedy the following difficulty: 
‘plating cast iron by dipping in a copper sulphate solution, 
the castings have been turning dark and rust while drying, 
whether dried in sawdust or open air. I have tried thorough- 
ly cleaning in caustic soda. Is there any sure way of doing 
this plating by dipping in copper sulphate (CuSO,) so as to 
obtain a plating that is good? What are the correct solu- 
tions and best methods? 


CALCULATIONS FOR SHORT TOOTH GEARS. 


L. A. F. What is the meaning of ‘11/14 pitch,” a term 
which I found applied to an internal gear and its pinion on 
a drawing in my possession? How can I figure the pitch and 
outside diameters for an internal gear having 138 teeth mesh- 
ing with a spur gear having 60 teeth, 11/14 pitch? 

A. The fractional pitch referred to without doubt relates to a 
method of designating a short tooth form of gearing, which 
has been considerably used, especially in automobile work. 
‘The figure 11 in the numerator of the fraction refers to the 
actual diametral pitch of the cutter, and should be used in all 
calculations relating to the pitch diameter. The figure 14 in 
the denominator indicates that the length of the tooth is the 
same as that of the 14-pitch size, although the pitch is really 
11. The pitch diameter of the 138-tooth internal gear would 

138 


ibe = 12.5454 inches. The pitch diameter of the 40-tooth 
aid: 
40 
gear will be —= 83.6363 inches. In reckoning the outside 
11 


diameter of the pinion and the inside diameter of the internal 
gear, proceed as if the gear were 14 pitch. The addendum 
(the distance the tooth extends above the pitch line) for a 
1 ak 

14-pitch gear equals ———_ 

pitch 14 
to the pitch diameter will give the outside diameter of the 
pinion, 3.6363 + 2/14=8.7791 inches; likewise, 12.5454 — 
2/14—= 12.4026 =inside diameter of internal gear. 

In a system in common use and recommended by the Fel- 
lows Gear Shaper Co., of Springfield, Vt., this short form of 
tooth has a length of as nearly % the standard length as can 
ibe expressed in the form of an even diametral pitch. That is 
to say, if we wish to express in fractional form the pitch of 
‘a short 11-pitch tooth, we have: 11+ %—=14-+; 14 will then 
be the denominator of the fraction, giving us 11/14, as was 
stated by our correspondent. In the Fellows form of gearing 
mentioned, the pressure angle is made 20 degrees instead of 
the standard 1414 degrees of the ordinary gear cutter. This 
gives a stronger tooth, and one with less interference as well 
in the case of low numbered pinions. 


Twice the addendum added 


COUNTERBALANCING CRANK-SHAFTS. 


D. L. Please give me a formula for finding the balance 
weights that I want for a two-cylinder four-cycle gasoline 
motor with a crank-shaft like that shown in Fig. 1, in which 
B are the journal bearings, and P the crank-pins. 


A. It will not be possible to give you any definite formula 
for solving this problem. The matter of balancing an engine 
arranged like this is a compromise; it cannot be balanced 
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Fig. 1. 
completely. The rotating parts may be taken care of, but it 
is impossible to absolutely balance the piston and connecting- 
rod by rotating counterweights. The following solution, how- 
ever, is offered as representing average practise. 
give a fairly quiet engine: First find the amount of counter- 
weight required for balancing the rotating parts. Aside from 
the connecting-rod and its parts, it is assumed that the crank- 
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shaft itself is the only unbalanced revolving weight. Support 
this, as shown in Fig. 2, on the ways of a lathe or any other 
convenient level track, so that the main journals are free to 
roll on the top of the ways. Suspend one of the crank-pins 
from a wire loop hung from a spring balance. With the 
center line of the crank horizontal, and the spring balance 
hold vertically, note the weight shown on the scale. Add to 
this 75 per cent of the weight of the connecting-rod with the 
brasses, oil cups, etc., in place, and 60 per cent of the weight 
of the piston with its 
rings, wrist-pin, etc. The 
result, which we will call 
W,, will be the weight 
necessary to approximate- 
ly counterbalance the en- 
gine when the weight is 
located with its center of 
gravity directly opposite 
the cranks, half way be- 
tween them, and at a dis- 
tance equal to the throw 
of the crank from the 
center line of the crank- 
shaft. Since it will not 
be feasible to locate the 
counterweight in _ this ; 
way, it will be necessary to distribute it in two or more sepa- 
rate portions according to the rules illustrated in Fig. 3. Calling 
the weight just obtained W,, and the crank radius R,, we have 
W,Rk,=W.R,, where R, is any other radius, and W, the cor- 
responding weight required. This weight W, may be divided, 
one being moved to one side and one to the other in double 
flywheels, for instance, or on the outer crank arms if desired. 
If they are moved equal distances, b, to either side of the 
center line, the weights may be evenly divided as shown. 
No matter how the counterweights are distributed, however, 
or what their number may be, the center of gravity of the 


Machinery. N.Y, 


Fig. 2. 
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whole of them taken together must lie in the center line #2, 
and the sum of their weights must be such that, multiplied 
by the distance of their center of gravity from the axis, it 
will equal W,R,. If you have a little knowledge of mechanics, 
or are willing to study the subject, you will find more accu- 
rate methods of counterbalancing discussed in various text- 
books. Of these we would recommend Goodman’s Mechanics 
Applied to Engineering, published by Longmans, Green & Co., 
New York, and Steam Engine Theory and Practise, by William 
Ripper, published by the same firm. 


One of the causes of unexplained failures of tools is the bad 
practise often followed by toolsmiths of nicking a steel bar 
cold and breaking it off. While it is a convenient method, it 
should not be followed as common practise, but in case a bar 
is cut in this manner, the fractured end should be cut off at 
a low heat with a hot chisel. Mr. Taylor, in his notable presi- 
dential address, calls attention to this practise, saying that 
it is a common cause of slight invisible cracks, which may 
not fully develop until the tool is in use. Tool steel is 2 
peculiar material and there is much about its structure that 
is not understood, but it is pretty safe to say that anything 
seriously affecting the molecular structure while in the cold 
and solid state should be carefully avoided. 
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NEW MACHINERY AND TOOLS. 
A MONTHLY RECORD OF APPLIANCES FOR THE MACHINE SHOP. 


THE PRATT & WHITNEY OPEN TURRET LATHE. 

This article, with its accompanying half-tones and line cuts, 
describes a new form of turret lathe developed by the Pratt & 
Whitney Co., of Hartford, Conn. They call it the ‘Open Turret 

Lathe,” one of the principal points of novelty being the method 
of clamping the turret tools in position. In bringing out this 
‘machine it has been the aim of the builders to produce a uni- 
yersal tool, suitable for doing a great variety of work from 
the bar as well as on forgings and castings, without requiring 
special appliances and expensive cutting tools. To accom- 
plish this purpose, many new features, including a cross slid- 
ing turret, have been introduced. Particular attention has 
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been paid to rigidity of the whole structure, to power in the 
drive of the spindle, to the furnishing of quick changes of 
speeds and feeds, and provision for numerous adjustable stops 
so arranged as give narrow limits of error for both longitudi- 
nal and cross movements. Besides this, the machine pos- 
sesses, to a great degree, the flexibility and adaptability of the 
engine lathe. 


Design of Head-stock and Spindle. 

A general view of the machine is shown in Fig. 1. The 
head-stock is of the single-speed driving-pulley, and all-geared 
type, with the mechanism enclosed in a case and subject to 
constant lubrication. A view of the head-stock with cover 
removed is shown in Fig. 2. The direction and speed of the 
spindle are governed entirely by friction clutches controlling 
the transmission gearing. The starting, stopping and reversal 
of motion is obtained by lever A, operated by the rod extend- 
ing across the. back of the machine as shown in Fig. 1. Lev- 
ers B and OC operate each two friction clutches, any one of 
_ which may be engaged, to give the speed it controls. These 
clutch levers are operated in an interesting manner. At the 
front of the machine is a handle D, which, by the gearing 
shown, rotates cam shaft H and cams F and G, which operate 
clutch levers B and @. Handle D may be set in any one of 
four positions to engage either of the four clutches. The 
cams are so arranged that a complete revolution of the handle 
will engage them in turn, in their proper order to give a con- 
secutive increase or decrease in speed, without the possibility 
of engaging two at a time. This is much more convenient 
than having to operate the clutch levers directly, with the 
possibility of making mistakes in their engagement. A fur- 
ther change of speed is obtained by the horizontal lever shown 
near the base of the head-stock in Fig. 1. This operates what 
corresponds to the back gears in an ordinary lathe, multiply- 


ing the changes otherwise obtainable by two, giving eight in | 


all. This is ordinarily sufficient, but a two-speed countershaft 
may be used if desired. 

The spindle is unusually heavy, of special steel, and runs 
in cylindrical bearings in bronze sleeves. These fit conical 


General View of the Open Turret Lathe. 


seats in the head, and are adjusted for wear by being drawn 
in and locked in position by annular nuts at either end. The 
thrust of the spindle is taken against an independent upright, 
shown at the right of the large driving gear. This is cast 
solid with the head and insures against any springing ten- 
dency of the spindle under heavy end cutting strains. Wear 
in the thrust bearings can be adjusted as it occurs. 


The Automatic Chuck. 


A sectional view of the chuck for bar stock is shown in 
Fig. 8. The outer sleeve J slides under the influence of the 
chuck lever, on the body of the chuck K, which is screwed to 
the spindle LZ. The chuck jaws MW 
fit in a double conical seat in the 
body of the chuck, and are well 
supported at their extreme outer 
end, a matter which is particularly 
desirable in forming work with the 
cross slide. A lip is formed at the 
rear end of the four separate pieces: 
composing a set of chuck jaws. 
This lip enters a recess formed in 
the closing piece N. This closing: 
piece is normally forced outward 
by a set of springs (of which one 
is shown in the cut) acting on 
studs screwed into its periphery. 
The chuck jaws are thus forcibly 
opened when not otherwise con- 
strained. To close them, struts O 
are provided, one end of each hear- 
ing against a seat on closing piece 
N, while the other abuts against 
sleeve J, and adjusting ring P 
threaded to the body K. When the outer sleeve is slid back- 
wards to the extreme limit of its travel, the ends of the 
struts are allowed to drop into the space left by the enlarged 
inner diameter of sleeve J, thus presented. This allows 


Fig. 2. Head-stock Opened to show Driving Mechanism. 


closing piece N to be pushed forward by the springs, and the 
chuck jaws to be opened. The reverse action takes place 
when the chuck is closed. The various parts of the mechan- 
ism are hardened, the jaws as well as the cylindrical moving 
parts being hardened and ground. The complete chuck can be 
readily removed from the spindle, when combination lathe 
chucks or special face-plates may be substituted. 
Rod Feed Mechanism. 

The lever which opens and closes the jaws of the chuck also 
controls the rod feeding device. Various lever feeds, weight 
feeds, friction feeds, and roller feeds have been tried for 
screw machines, but the builders of this tool have satisfied 
themselves after long experiment, that nothing has been found 
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to equal the positive screw feeding device for moving the 
bar stock forward to its stop. The bar that is to be fed may 
be round, square, hexagonal, or of any cross-section, and need 
not necessarily be free from scale, as there are no delicate 
parts or complicated gearing to become clogged thereby. 
Details of this mechanism are shown in Fig. 4. 

The lever controlling the chuck, operates the feed mechan- 


ism by the long connecting link seen in Fig. 1. When the 
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Fig. 3. Details of Automatic Chuck. 


jaws are open, clutch Q, together with the coarse pitch feed- 
ing screw R, is moved to the right, until it engages with a 
clutch on the face of gear 8S, which meshes with gear 7’ on the 
rear end of the spindle. This gear rotates positively in one 
direction only. When the two clutches are engaged, the feed- 
ing screw rotates, causing the rod follower U to bring the 
bar of stock forward, acting on it through the collar V which 
is clamped to the bar. The movement of the bar is arrested 
by an adjustable swinging stop in front of the head. This 
stop, best seen in Fig. 1, consists of a stiff swinging arm 
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automatically disengaged in a similar manner. A follower bar 
is furnished which enables short pieces of stock to be as con- 
veniently handled as long bars, at the same time keeping such 
pieces concentric with the spindle. 


Design of Turret and Turret Feed Mechanism, 


The form of the turret is the result of considerable thought, 
It is the outcome of the reccegnized necessity for locating the 
various tools with precision, and giving them at the same 
time a rigid backing so that heavy cuts, facing, etc., can be 
accomplished without spring or displacement. These features, 
with a rigid binding device for clamping the turret to the 
base, are incorporated in the design shown. This is best 
seen in Fig. 5. The binding device provided permits long 
bars to pass through a hole in its center. This feature is 
common to all Pratt & Whitney turret lathes. The experi- 
ence of the builders has inclined them to the belief that, even 
with accurately dimensioned lock bolts and close fitting tur- 
rets, more bad work and annoyance has been caused by loos- 
ening of the turret than by any other feature on machines of 
this class. The locking bolt is accurately fitted to the slide 
with means for taking up the wear without disturbing any 
other detail. An important point in favor of the horizontal 
locking bolt as compared with the vertically moving variety, is 
that the tendency to lift the turret from its seat by the thrust 
of the lock bolt spring, is obviated. The method of withdraw- 
ing the lock bolt and indexing the turret does not require any 
overhanging bars or increased floor space beyond that taken 
by the bed. The indexing is automatic, although it is possible 
to rotate the turret directly by hand when desired. 

The power longitudinal feed is positive in both directions, 
and has six changes, any one of which may be instantly set 
by the movement of a lever; the changes are accomplished by 
a sliding key without stopping the spindle. There are six 
automatic longitudinal stops, and six supplementary ones, 
giving twelve stops in all which may be used for one or all of 
the tools in the turret. These stops are held in a heavy steel 
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Fig. 4. Rod Feed Mechanism. 


mounted on a bar, moving longitudinally in uprights cast solid 
with the front side of the head-stock. An adjustable clamping 
ring determines the working position of this stop. When not 
in use, it is swung upward and pushed back so as not to 
interfere with the tools. 

When the movement of the bar of stock is arrested by com- 
ing in contact with the stop, the effect of this resistance is to 
cause the follower U to become stationary, together with the 


revolving feed screw R, whereupon clutch Q automatically ~ 


releases itself from the clutch on the face of gear 8. By 
throwing the clutch lever to the left, the follower may be 
returned to its rearward position, where the screw becomes 


bracket, as shown in Fig. 1, which may be moved along the 
front of the bed and clamped where desired. A swinging 
arm, backed positively by the main casting of the apron, is 
connected with the turret mechanism in such a way as to be 
shifted to one of six different positions, in turn, as each of the 
six faces of the turret is presented to the spindle. For bring- 
ing the abutment in line with the intermediate stops, 4 
latch is provided which frees the swinging arm from the con- 
trol of the turret. The supplementary stops will be found 
useful when the regular ones have been previously adjusted 
to suit a long run of work which it is not desired to change. 
A short job may be put through the machine by using these 
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supplementary stops, without disturbing the original adjust- 
ment, after which the machine may go back to its regular 
work. The mechanism being at the front of the machine, it 
ls par*icularly accessible, and its location is such as to pre- 
vent lodsment of dirt and chips at the acting surfaces, and 
thus cause a variation in the turret position. 

An important feature in the design of this lathe is the com- 
pound turret slide, giving either longitudinal or cross feed by 
hand or power, with rigid and numerous positive stops pro- 
vided for both movements. When it is desired to use the 


Fig. 5. General View of Turret with a Set of Tools for Castings in Place. 


-cross feed, the carriage may be clamped firmly to the ways at 
any point in its travel. Hight positive stops for the cross 
movement are provided. These are best seen just beneath the 
cross slide in Fig. 5. They may be quickly adjusted and 
flocked by the crank shown. The knob at the front of the 
‘cross slide just above them brings a positive abutment within 
range of any one of them. 

The power cross feed will be found very useful in facing 
large diameters. In order to guard against the breakage of 
the gearing which operates the feed, an adjustable friction 
‘driving device is used. A central position of the turret is 
often required, especially when using drills, reamers, dies, 
taps, etc. To furnish a central stop, the nut for the cross 
feed screw is brought against a stop plug firmly fixed in the 


‘bottom slide, there being no intermediate parts to produce 


accumulated errors. This arrangement provides an accurate 
means of locating the turret. 


Fig. 6. Standard Turning Tool for Bar Stock and Forgings. 


The traverse movement of the spindle head, and the similar 
movement of the turret slide, are the only methods possible 
of altering the distance from the axis of the spindle to the 
«enter line of the various tool-holders used. Both methods 
have been practically applied. The former has the disadvan- 
tage of leaving long bars of stock projecting from the rear of 
the spindle without support, when bar work is being done. 
‘There is also the trouble of attaching motor drives, due to 
extra weight if fastened directly to the head, and to the vary- 
ling belt tension when the head is otherwise driven. Besides, 
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the action of the turning tools and belt strain is to lift the 
head and hold down the turret slide, and these forces are in 
opposition. With the plan used in this machine, all strains 
in the cutting tools in turning, facing, forming, cutting-off, 
etc., are downward, tending to hold the parts of the compound 
slide more firmly together, and communicate the pressure to 
the unyielding bed. Long bar work can always be supported 
at the rear of the spindle by stock supports, nor are difficulties 
presented by either motor or countershaft drives. 

A special forming cross slide shown in place on the machine 
in Fig. 1 will be furnished to order. This is used for heavy 
forming done on bar work or small castings. The feed is by 
hand-wheel and screw. It has a longitudinal hand feed on the 
bed in additicn to its cross feed, through the hand-wheel 
shown, with attached gearing meshing with a rack underneath 
the way of the bed. When using the turret close to the 
spindle, the cross slide is moved directly under the spindle 
nose and does not in the least interfere with the turret. 


The Turret Tools. 

A number of interesting turret tools have been designed for 
use with this machine, both for bar work and castings. The 
principal tool used on bar work is the universal turner, shown 
in Fig. 6. This is similar in design to the turning tools used 
on the smaller screw machines built by the same firm. It will 
take cuts up to 214) inches in diameter, and may be used when 
turning toward the spindle, as is usual on short work, or 
away from it, which is frequently desired on long, slender 
work. The blade is of high-speed steel held in a slot in the 
tool-slide by two set-screws. This blade is of the “‘over-shot” 
type, cutting on its end. It is set for the diameter desired, by 
adjusting the slide on which it is mounted, by means of the 
knob shown, with its attached screw. A positive stop is pro- 
vided, which makes it possible to withdraw the tool from the 
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Fig. '7. Automatic Taper Turning Tool. 


work and bring it back again accurately to size as often as is 
necessary. The back rests are of the V-type, quickly and 
conveniently adjusted to present the correct relation to the 
cutting tool. The adjustable strap which holds them in, may 
be quickly swung out of the way to remove them when pass- 
ing over shoulders, changing cutting tools, etc. This may be 
done without altering the adjustment. The tool is also fur- 
nished with roller back-rests for high-speed roughing oper- 
ations. 

Another interesting tool is the taper turning device, shown 
in Fig. 7. The taper bar shown at A, at the forward move- 
ment of the turret, strikes a stop-on the head-stock which 
forces it backward as the tool advances. A lateral motion is 
thus given to slide B from the action of the taper side of the 
bar on block CO, which is pivoted to the slide. A block is used 
at this point instead of a roller to insure permanent accuracy 
of action. Slide B carries the turning tool D, which is 
adjusted for diameter by handle H, provided with a graduated 
collar. Casting F, shown removed in the cut, is normally 
fastened to the body G of the tool by screws H. This casting 
has pivoted to it a lever J, carrying a pivoted block K, which 
slides in the groove LZ in slide B. The other end of lever K 
is pivoted at M to a block engaging a slot in slide N, which 
carries the adjustable back-rest jaws. It will be seen from 
this that, with the parts correctly proportioned, the cross 
movement of the tool D in turning the taper will be duplicated 
by slide N, in the proper ratio to keep the back-rest jaw» 
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always in contact with the work. To insure ease of action, 
the pressure of the cut against slide B is taken on a roller, O, 
instead of against a sliding surface. For work on forgings, 
the back-rest jaws are set to follow the cutting tool, and move 
as described to suit the varying diameters produced. For bar 
work, however, in case bright rolled stock is used, the slide 
holding the back rest jaws is clamped to prevent movement, 
and the jaws reversed so as to precede the cutting tool. 
The method of holding the tools 1n the turret is 
best seen in Fig. 5. The bodies of the various tools 
are machined with rectangular surfaces to fit the 
planed seats in the “open turret” used. They are 
held in place by the short straps shown between the 
tools. Fig. 5 shows the machine set for work on 
castings, and the functions of the various cutter-hold- 
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of any shape desired. The largest capacity of the chuck is 
12 inches, 

For centering and turning forged bolts, the heads of which 
may be more or less eccentric, two chucks are used; a lever 
scroll chuck mounted in one of the turret slots, and a forging 
chuck with two floating jaws, carried by a shank fitting the 
regular 2-inch chuck jaws in the spindle. The body of the 
bolt is placed in the scroll chuck on the turret, its head com- 


ing devices there used will be readily understood. 
Among the other tools furnished are: an open side 
turner for use instead of the universal turning tool 


on short, stiff work; a bell mouth pointing tool; an 
end forming and pointing tool; a turret cutting-off 


and forming tool; a self-opening die, etc. For cast- 
ings, a triple tool-holder for boring and turning is 
furnished, together with end facing and recessing 
tool, facing and boring tool-post holder, offset single and double 
tool-post holders, boring bars with adjustable cutters, tap and 
reamer holders, etc. Fig. 8, which shows the machine set up 
for casting work, will give some idea of the practise followed 
in operations on cast iron, etc. 

A number of work-holding devices have been designed for 
this machine. In Fig. 9 is shown a patented step chuck and 
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Fig. 8. Typical Layout of Operations for Finishing a Casting. 


closer, with adjustable jaws. The chuck itself, A, is made of 
steel, split in four places, each section having a beveled slot. 
In these slots are held the four adjustable jaws B. In setting 
this device for a second operation on a piece (such as finish- 
ing a gear blank on the side previously held in the chuck) 
these jaws B are first adjusted to approximately correct posi- 
tion. A plug is then inserted in the hole in the center of the 
closer A, of the same diameter as that hole. Then the step 
chuck is closed by the mechanism at the rear of the spindle, 
this consisting of an eccentric operated by a wrench. The 
boring tool is then brought forward from the turret, and the 
jaws are “stepped out” to the desired diameter, which will 
be the same as the diameter of the finished end of the piece 
made in the three-jawed chuck in the first operation. The 
closing mechanism is then released and the plug removed. 
The work is inserted in the jaws, and the chuck then closed. 
The work will then run absolutely true, on exactly the same 
axis as it revolved on during the first operation; so the 
second operation will be exactly concentric and parallel with 
the first. The jaws are made of soft machinery steel, but 
when used up, they are easily replaced with soft steel pieces 
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Fig. 9. Step Chuck for Second Operations. 


ing where it may. The turret is advanced by hand until the 
head comes between the jaws of the forging chuck, which are 
then closed by the right and left-hand screw, gripping the 
bolt head. The scroll chuck is then opened, the turret run — 
back and indexed to the first turner required, and the turning 
proceeded with. These two chucks are especially recom- 
mended for use in railroad shops. 

The machine swings 19 inches over the bed and 10 inches 
over the forming slide. There.is a 25-inch hole through the 
spindle. The largest standard collet provided is 2 9-16-inch. 
The greatest length that can be turned is 26 inches. The driy- 
ing pulley is 14 inches in diameter for a 38-inch belt, and six- 
teen feeds are obtainable with a two-speed countershaft. 


THE TITUS DRILL PRESS VISE. 

The Titus Machine Works, of Marion, Ohio, is building the 
simple and inexpensive drill press vise shown in the accom- 
panying halftone. This tool is the outcome of the experience 
in manufacturing of the men who build it. They had had con- — 
siderable trouble in their own shop practise in firmly holding 
light and irregular work for drilling, and a consequent exces- 
sive amount of breakage of drills. Having decided to remedy 
the difficulty by equipping the plant with some kind of vise 
or chuck for the purpose, and finding everything on the market — 
too heavy and expensive for their needs, they decided to design 


Drill Press Vise of Practical but Inexpensive Construction. 


a tool of this kind. The vise they developed was so satisfac- 
tory to them that they have decided to manufacture it, and 
place it on the market. 
As will be seen in the cut, the tool is remarkable for its 
simplicity. Its framework consists of two guide rods of tool 
steel (hardened so that they cannot be sprung or be injured 
by drilling into them) inserted at one end in the fixed jaw 
of the tool, and carrying at the other end the yoke in which 
the adjusting screw is seated. This screw is of steel, with a 
heavy thrust collar turned from the solid. It is threaded into 
a brass nut having a liberal thread surface, securely seated in 
the movable jaw, which slides along the guide rods and is: 
supported by them. The jaws are 5 inches wide, 3 inches deep, 
and open 3 inches. They are accurately planed on all sides 
and one end. The movable jaw has V-grooves for holding 
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round pieces both vertically and horizontally. The design of 
this vise makes it light to handle and at the same time strong 
and durable. There are no blind pockets to become cloggéd 
with chips or dirt. It will sit firmly on the bottom or edge. 
It cannot be injured, by drilling into it. In spite of these 
advantages, its design is such that it is remarkably inexpen- 
sive. The builders are willing to send samples to responsible 
firms on thirty days’ trial. 


EBERHARDT BROS. NO. 2-B.AUTOMATIC SPUR AND 
BEVEL GEAR CUTTER. 


The Eberhardt Bros. Machine Co., 66 Union St., Newark, 
N. J., is building the small-sized automatic spur and bevel 
gear cutter shown in the two accompanying halftones. This 
machine is designed for the work of which there is the largest 
quantity in the ordinary machine shop. It has an extreme 
capacity for a blank 24 inches in diameter and 6 inches face, 
and will cut teeth of 8 diametral pitch in steel at a good feed. 
This capacity includes such work as lathe and milling machine 
change gears, feed and adjusting spur and bevel gears, as well 
as other kinds -of automatic milling, including the cutting of 
face clutches, cutters and saws, and all cylindrical or conical 
work of a similar nature where accuracy and rapid produc- 
tion are essential. 

The construction follows the general design of the line of 
machines built by this firm, modified somewhat to suit the 
smaller size. Among the modifications may be noted the bevel 
gear drive to the cutter spindle in place of the spur gearing 
used on the heavier machines. The changes of speed are 
obtained by gears, immediately driving the bevel pinion. The 
cutter arbor is solid with the spindle. The cutter slide and feed 
mechanism are supported on an adjustable segment, which 
may be set at an angle by means of a worm, meshing with 


Fig. 1. Eberhardt Bros. Automatic Gear Cutter for Small and 
Medium Work. 


teeth in its periphery. The slide can thus be tipped to any 
position up to 90 degrees, making the machine suitable for 
such work as milling face clutches, etc. In the front view 
in Fig. 1 will be noticed a slotted link which may be tightened 
to give additional stiffness to the slide, when it is set for any 
desired angular adjustment. The segment is graduated in 
degrees, 

The indexing mechanism is positive, and operates through 
a master wheel of large diameter compared with the work, as 
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will be seen from the cuts. An outboard support is provided 
for the work arbor, which is adjustable for different lengths of 
arbors, but is always centered accurately in line with the work 
spindle. This is especially convenient in a machine of this 
class, since it allows rapid setting. The cuts show a dog 
driver in place in the spindle, and a 60-degree center in the 
overhanging work support. These are furnished with the 
machine, and are useful in such work as milling flutes in taps 
and reamers, cutting gears on ordinary lathe mandrels, cutting 
pinions solid with the shaft, etc. The shank of this dog driver, 
like that for the various work arbors used, is drawn in to its 
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Fig. 2. Rear of Machine, showing Provisions for Cutting Bevel Gears. 


tapered seat or ejected, positively, by a bolt operated with a 
handle at the back of the work head. The taper of the work 
spindle hole is No. 10. 

A screw is provided for adjusting, on a lower slide, the 
whole feed mechanism, cutter spindle and adjustable segment, 
toward or away from the column, to allow for different lengths 
of hubs. The dial, graduated to thousandths, facilitates this 
setting. Graduated dials are also provided on the indexing 
worm and on the cutter spindle bearing, for rolling the blank 
and shifting the cutter in cutting bevel and miter gears. The 
elevating screw for the work spindle has also a dial for show- 
ing the proper depth to be cut. 

The chips are caught in a box in the side of the machine, 
where the oil is strained from them and is caught in an ample 
reservoir formed around the frame. The oil pump provided 
affords a constant stream of cutting lubricant, and it can be 
adjusted to regulate the supply. 


BECKER-BRAINARD PLAIN MILLING MACHINES FOR 
LIGHT MANUFACTURING. 


The Becker-Brainard Milling Machine Co., of Hyde Park, 
Mass., has placed on the market two new machines adapted to 
meet the requirements, of the manufacturer of small parts 
produced in large quantities—such work, for instance, as is 
to be found in small arms, typewriters, sewing machines, and 
electrical supplies. Two styles are made, one back geared and 
the other plain. The halftone shows the back-geared machine. 

In bringing out the new model, special attention has been 
paid to the feed works. It is so designed as to be able to 
carry the full power of the feed belt, and at the same time 
stand up well under the rough usage to which machines 
engaged in manufacturing are subjected. The feed is driven 
by a belt from a pulley geared with the spindle of the machine, 
in such a way that the velocity of the belt is sufficient to drive 
feeds as heavy as the spindle drive will stand. The changes 
are obtained by a 4-step cone on the rear of the machine; the 
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pulleys may be interchanged so as to give a combination of 
eight feeds in all, ranging from 0.007 to 0.1 inch per revolu- 
tion. The table is fed by a worm, meshing with a hobbed 
rack. The worm is driven by a worm gear of large size and a 
worm of coarse pitch, and correspondingly high efficiency. For 
disengaging the feed, a novel drop-worm mechanism is used, 
which obviates the difficulty met with in the old style gravity 
drop-worm, of clinging to the gear by friction alone. The 
worm is engaged and disengaged by. the same lever, making 
the whole mechanism convenient and positive in its action. 
The table is also supplied with a quick return with a 4 to 1 
ratio. 

The new design has had the knee lengthened to permit the 
use of a front bracing of rigid construction, and still give the 
same range of cross adjustment as furnished with the older 
style machines. This bracing is of interesting design, being 
in the form of a single casting, clamped to the knee slide. 
To the arbor support yoke is fastened a clamp, so shaped as to 
permit it to swivel. around its center, allowing the brace ito 
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be removed without entirely unscrewing any bolts at this 
point. This clamp is made fast to the brace by friction, giving 
a more rigid hold than the old style bolt, washer and slot 
arrangement, and at the same time allowing a much stiffer 
brace. The overhanging arm, which is a solid steel bar, is 
adjustable lengthwise, and the arbor support may be clamped 
on it at any convenient point. 

These machines are equipped with a rigid box knee and with 
a telescopic elevating screw. The base has been designed 
along the same lines as the other Becker-Brainard millers, 
jpeing heavy enough to absorb the vibration produced by the 
working of the cutters. The spindle cone and back gears are 
‘also of the firm’s usual construction, the spindle bearing being 
‘cylindrical in form, with the wear taken up by concentric 
‘compensating bronze boxes. New patterns throughout have 
ibeen made, and advantage has been taken of this opportunity 
to give the machine a neat and symmetrical appearance, All 
corners have been rounded and careful attention given to out- 
lines, as may be seen in the cut. 

These machines have a longitudinal feed of 34 inches, a 
cross-feed of 8 inches, and a vertical adjustment of 18 inches. 
The net weight is 1,650 pounds. 
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DOWNING UNIVERSAL BORING TOOL, 

The tool shown in the accompanying line cuts is manufac. 
tured in three sizes by the Waco Machinery and Supply Co., 
Waco, Texas. It is interesting from the great completeness 
of adjustment provided by the design, permitting almost every 
condition of work to be satisfactorily performed. Bars of dif- 
ferent sizes may be used for different sized holes; the extended — 
length of the bar may be altered to agree with the depth of 
the hole; the point of the tool may be raised or lowered to 
bring it on the center line of the lathe; and even the top rake 
of the cutter may be changed to suit the material being 
worked on. These various adjustments are simply effected, as 
will be evident from the line cuts and the following descrip- 
tion of the device. 

Clamp C, which bears a general resemblance to a lathe dog, 
is provided with a T-head whichenters the T-slot of the slide- 
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Fig. 1. Boring Tool and Holder, providing for Numerous Adjustments. 


rest. A shoe, H, is furnished with the tool, which may be 
finished to fit the slot of any given lathe, thus making altera- 
tions in the clamp O unnecessary. Block F rests on the upper 
surface of the slide-rest, and has a hole through its center 
allowing clamp C to be passed through it. A bushing 4, 
adapted to carry a boring bar of the desired size, passes — 
through the opening in clamp (C, and rests in a cylindrical seat 
in the top of block F. The lower side of the opening in the 
clamp is relieved as shown at H, so that when a boring bar, 
such as B, is in place in the bushing, and setscrew D is tight- 
ened down, the whole structure is clamped firmly together and — 
to the slide-rest. 

Bushings A, of which there are three, as shown in Fig. 2, 
have each two sizes of holes in them, so that boring bars of 
six different diameters are provided for.” In the tool shown, 
these diameters are 4%, %, %, 1,114. and 1% inch. The bar 
itself is shown at B. It is provided with two slots for holding 
the cutter, either at L, as shown by the full lines, or at N, as 
shown by the dotted lines. One position is useful in boring a 
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Fig. 2. Details of Boring Bar and Bushings. 


blind hole, while the other is better suited for cases where 
there is clearance at the end of the cut. As shown, the bar is 
hollow. A setscrew, M, bearing on the end of rod K, clamps 
the blade firmly in its seat. 

_ The manner of making the various adjustments described 
can now be readily followed. Any of the various sized bars 
furnished can be raised or lowered to the height of the center 
line of the lathe, by rocking in its seat, in block F, the bushing 
in which it is mounted. The bar may be adjusted. for depth 
of hole by projecting it more or less from the bushing in 
which it is clamped. The top rake of the blade may be altered 
for different materials by rocking the bar in the hole of the 
bushing in which it is mounted to give an acute angle for bab- 
bitt, for instance, and a radial cut for brass. 
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THE PRATT & WHITNEY AUTOMATIC GRINDING 
MACHINE. 

The Pratt & Whitney Co., of Hartford, Conn., has designed 
and is marketing an automatic grinding machine, for cylin- 
drical work up to 5 inches in diameter and 48 inches long. 
The word “automatic” can be applied to this grinder in a 
new sense. It does not mean simply the continuous recipro- 
cation of the work table through a range determined by ad- 
justment of the stops, and the provision for mechanically 
feeding in the emery wheel a definite amount at each stroke, 
Besides these usual provisions, this grinding machine has 
the novel feature of an automatic sizing attachment, which 
has been developed to such a point of practicality and effi- 
ciency that, as the builders say, “for the first time accurate 
grinding may be put into the hands of unskilled labor.” 

This remarkable function is performed electrically. An 
arm which rests upon the work being ground is set, with a 
micrometer screw, to make an electrical contact, when the 
work is down to the desired size. It does not matter how 
much the emery wheel wears, as the machine will keep on 
feeding until this electrical contact is obtained. At the first 
contact, the feed will switch off from coarse feed to fine feed. 
At the second contact, it will throw off the feed altogether. 
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the head- and foot-stock) to allow the use of convenient water 
guards for wet grinding. The water pump is of a new type, 
idlers for guiding the belt being dispensed with. A micrometer 
adjustment is provided for grinding tapers. This is so designed 
that it may be set by any one who can understand the reading 
of a micrometer caliper. If, for example, a taper of 1% inch 
per foot is desired, the micrometer will be turned 125 gradua- 
tions. 

The emery wheel is carried by a hardened and ground tool 
steel spindle, running in adjustable self aligning bronze boxes, 
mounted on a cross: slide heavy enough to absorb all vibration. 
The weight is applied to the slide in such a way as to keep it 
constantly pressing hard against the feed screw, thus pre- 
venting the wheel from feeding forward except through the 
screw. The bed is cast in one piece and has a three-point 
bearing on the floor. All gearing and bearings are well pro- 
tected from the dust, though so designed as to be accessible 
for examination and repairs. 


NO. 4 LA POINTE BROACHING MACHINE. 
The necessities of the automobile builder have resulted in a 
great increase in the amount and variety of work done by the 
broaching process. 


The use of squared shafts in the transmis- 


Grinding Machine with Automatic Feed and Electrical Sizing Attachments, 


Thus it will be seen that work can be reduced very rapidly, 
as the feed can be adjusted to the limit that the work will 
stand, until the size has been nearly obtained, whereupon the 
machine automatically changes to a very fine feed, thus giv- 
ing the work a smooth finish and exact size. If it is desired 
to grind only one or two pieces, where the setting of the 
Sizing device would not pay in the opinion of the operator, the 
machine may be operated in the usual manner. 

As to the general features of the machine, aside from the 
special improvement just described, the tool is a universal 
_ Srinding machine of ingenious and practical design, and care- 
ful workmanship. The traverse of the table is operated by a 
rack and pinion, from a reversing mechanism driven by posi- 
tive hardened clutches. The machine will reverse to within 
0.001 inch, thereby making it possible to grind close to a 
Shoulder. To facilitate changing the traverse speed of the 
table, as is often necessary, a feed changing mechanism giv- 
ing three rates has been provided, changeable while the ma- 
chine is in operation. It is operated by a crank handle at the 
front of the machine, shown in the cut at the left of the 
table traverse hand-wheel. The head and foot block are of 
very heavy construction. The pulley for rotating the work 
has dust-proof bearings. The machine is provided with two 
back rests of the most improved type, arranged (as are also 


sion case, and the general avoidance of keys and key-ways 
throughout the mechanism, result in having many parts 
formed with holes of other than circular section. Holes of 
this sort may be finished in various ways; they may be filed 
out tediously by hand to suitable gages, they may be finished 
on the slotting machine, or (the most rapid way of all) they 
may be “broached” at one stroke, with machinery and tools 
suitable for the purpose. The process of broaching consists 
in pulling through the opening to be formed a long blade 
having a series of teeth with the outline of the original hole 
at the inner end, gradually increasing in size and changing 
in shape until they have the outline of the completed hole at 
the further end. As such a tool as this is pulled through the 
work, each tooth removes a little metal, and the successive 
cuts thus taken complete the work as designed. 

A machine much used for this purpose is the broaching 
machine built by the La Pointe Machine Tool Co. of Hudson, 
Mass. A great many of these are in daily operation, espe- 
cially for wholesale key-way cutting. The same firm has 
recently extended its line of broaching machines to include a 
new No. 4 size, intended for longer and heavier work than 
their older machines. This tool is shown in Fig. 1. The 
broaching tool (used for simple key-seating in this case) is 
seen projecting from the front face of the machine. The 
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inner end or shank of this tool is grasped in a cross-head, 
sliding in the long guides extending forward from the head- 
stock. A slow inward cutting stroke can be given to this 
cross-head by means of the heavy screw shown connected to 
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Fig. 1. 


it. This screw is threaded through a phosphor-bronze nut 
about 13 inches long, located between a driving gear and a 
friction pulley. The driving gear is rotated slowly with a 
speed reduction of 10 to 1, while the friction pulley has a 
rapid motion given to it. A cluteh keyed to the bronze nut 
may be engaged with either the gear or the pulley, so that 
either a slow inward movement for the cutting stroke, or a 
rapid transverse in the other direction for a quick retura, 
may be given to the head and its attached broach or cutter 
bar. This clutch is operated. by the lever shown near the 
working end of the machine. Automatic stops are provided 
for the forward and backward motion of the head, the total 
travel of which is 70 inches. When the lever is in a vertical 
position, the clutch is entirely disengaged and the head and 
cutter bar are stationary. This mechanism is similar to that 
employed in the smaller machines previously referred to. 

For cutting key-ways (the operation for which the tool is 
shown set up in Fig. 1), the cutter bar is run clear out and 
the work put on over it, and seated against the face-plate 
shown. This face-plate has a boss which fits the bore of the 
work to be key-seated, thus locating it with reference to the 
cutter bar. The machine is now started up for the cutting 


Fig. 2. Work Performed by the La Pointe Broaching Machine. 


stroke. The teeth of the broach come in contact with the 
work one after the other, taking successively deeper cuts until 
the key-way is finished. For such work as square and oblong 
holes, etc., a clearance hole as large as possible has first to be 
drilled. The work is then put on the face-plate and the shank 
of the broach pushed through the clearance hole of the work, 
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Heavy Broaching Machine, especially adapted to Automobile Work. 


‘ sizes of drills from 0 to 4 


July, 1907. 


and grasped by the traveling head of the machine. The pull- 


ing through of the broach by the head completes the hole at 


one stroke. As before mentioned, it is not necessary to 
remove the cutter bar from the machine each time in the case 
of key-ways as it is with square 
‘holes, and several pieces may be 
finished at a time. , ; 

Some examples of work done 


shown in Fig. 2. 


3 inches long, was broached on 
° a No. 3 machine with two oper- 
ations in six minutes. Piece 
No. 2, made from a steel casting 
with %-inch stock all around in 
the cored hole, was finished at 
one stroke. The square holes in 
the gun chamber, No. 38, the 
wrench jaw, No. 7, the crank 
handle, No. 8, and the universal 
joint jaw, No. 10, were per- 


utes, the longest time being 
taken by piece No. 3. Piece No, 
4, having a 11%4 inch square hole 
5 inches long, was finished with 
three broaches in ten minutes, 
Part No. 11 was broached on a 
No. 3 machine at one stroke, 
The hole is 134 inch square and 1% inch long. Part 
No. 12 was broached in six minutes with two operations on 
a No. 3 machine. 
inches long. 

The capacity of the No. 4 machine, shown in Fig. 1, is a 
3-inch square hole 8 inches long, or a 11%4-inch key-way 14 
inches long. In the cut this machine is shown broaching 2 
%-inch key-way 5. inches long in a steel clutch. The time 
required for this was one minute. 


YOST ELECTRICALLY-DRIVEN BENCH DRILL. 

The little drill press shown in the cut is about as neat an 
arrangement for the purpose as could well be imagined. As 
shown, the motor is mounted directly above the spindle so 
that the armature drives the 
spindle itself, without the in- 
termediation of gearing or 
belts. The spindle and sleeve 
are absolutely dust-proof. The 
thrust of the motor is taken 
by a ball bearing, and the shaft 
and spindle are hardened. The 
feed is very sensitive, and 
there is no vibration due to 
flying belts and unbalanced 
pulleys. 

The motor gives a variation 
in speed from 800 to 3,000 revo- 
lutions per minute in 24 steps, 
thus enabling the operator to 
use the proper rate for all 


inch. The motor is of the 
slow speed type, thoroughly 
ventilated; it can be brought 
instantly to any speed, stopped 
or started, without the incon- 
venience of shifting belts or 
friction gears. The capacity of 
the machine is for work up to 
10 inches in diameter for a 
¥y-inch drill. The travel of the spindle is 23, inches. The 
motor is arranged to be directly connected to a 110- or 220-volt 
lighting circuit by the ordinary lamp socket. The whole 


Yost Bench Drill. 


outfit can be easily and quickly moved from one part of the ‘ 
shop to the other. .The machine is built by the Faure Elec: © 


trical Works, of Ossining, N. Y. 


on this line of machines are © 
Piece Noj-iaae 
having a 11% inch square hole 


formed in from two to five min- — 


The hole is 1% inch square and 2% 


the engine is only 11 inches. 
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NOVEL TYPE OF GAS ENGINE. 

The “Rotor” gas engine, made by the Central Machine & 
Metal Co., Moline, Ill., is built on a plan which, according to 
its builders, gives it distinct advantages over the ordinary con- 
necting-rod and crank-driven engine, The machine shown in 
the cut is of the 5-horse-power size. The compactness of the 
design will be realized when it is stated that the base is 9 
inches wide by 19 inches long, and that the total height of 
The main peculiarity of the en- 
gine is the method used to convert the reciprocating motion 


The Rotor Gas Engine. 


of the piston into the rotary motion of the shaft. This is 
accomplished by a means that gives a nearly frictionless move- 
ment, all journals being of the roller or ball-bearing type. 
The construction may be extended to any desired number of 
eylinders, all in compact horizontal form. It has no geared 
parts, although it is of the four-cycle type. It may be readily 
reversed. Its small requirements as to floor space, and the 
direct power connections, with the tendency of the vibrating 
motion to be always lengthwise of the engine, give the “Rotor” 
engine design decided advantages for boat and automobile use. 

Among the other claims made by the manufacturers for this 
engine are, a gain due to the directness with which the power 
is applied to the shaft, a low fuel consumption, a quick air 
compression, and a thorough scavenging of the cylinder. Pat- 
ents for this engine have been applied for. 
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mechanically moved intake valves. The steam cylinders are 
12 and 21 inches in diameter. The air cylinders are 11 and 19 
inches respectively, with 24-inch stroke, designed for 100 
pounds terminal air pressure with 125 pounds steam pressure. 
The machine has a piston displacement of 985 cubic feet of 
free air per minute, when making 125 turns per minute. 

The frame of the machine is strongly built, following the 
approved lines of heavy Corliss engines. The air cylin- 
ders are tied to the steam cylinders by large tie-rods above 
and a heavy sole plate below, to which latter all four cylinders 
are fastened, as shown. The pillow blocks have unusually 
broad pedestals. 

The air cylinders and cylinder heads are water-jacketed. 
The cooling effect is especially concentrated around the dis- 
charge valves, which naturally sustain the heat, due to the: 
compression and friction, that has not been eliminated by the 
cylinder water jacket during the actual process of compres- 
sion. To exclude the possibility of serious accident from: 
the water which would enter the interior of the cylinder shoul@ 
the gasket between the cylinder and the head become damaged, 
an outside water connection is used for leading the water be- 
tween the cylinder and the cylinder head. The steam valves: 
are balanced slide valves, designed to give the greatest pos- 
sible economy. In the machine shown the air intake valves 
are of the Corliss type, positively operated. 

The cross-head, connecting-rod ends, bearings, etc., are built 
to agree with the most advanced steam engine practise. The 
shaft and crank-pins are forced to their places, the former 
being keyed and the latter riveted. The crank-pins are of 
special ground steel, while the crank-shafts are made from 
high grade steel forgings accurately turned and finished. The 
connecting-rods are of steel forgings finished all over, with 
adjustable boxes. 

An intercooler, separate from the compressor so that it may 
be placed where convenience dictates, is a most important 
feature. It is of improved construction, allowing the interior 
to be cleaned readily. The tubes are made of a composition 
metal which does not rust or become foul. It is so constructed 
that the tubes are free to expand and contract without buck- 
ling and leaking. 

Hach compressor built by the Chicago Pneumatic Tool Co. 
undergoes before shipment a thorough working test. A spe- 


Franklin Air Compressors, built for the Altoona Shops of the Pennsylvania Railroad. 


FRANKLIN AIR COMPRESSORS. 

The accompanying half-tone shows an air compressor built 
-by the Chicago Pneumatic Tool Co., at their compressor works 
at Franklin, Pa. This machine is one of two installed in the 
Power plant of the new South Altoona foundry of the Pennsyl- 
vania R. R. The machine is of the cross compound, two-stage 
air cylinder type, with separate intercoolers (not shown), and 


cial level testing floor of 15-inch I-beams is provided for this 
purpose in the Franklin plant. Hven the largest compressors 
may be tried out at extreme load and maximum speed. All 
steam and air cylinders have indicator connections, and dia- 
grams are taken under exact working conditions. These cards 
must show an efficiency equal to the established standard of 
the plant. A capacity test is also made to determine the actual 
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volume of compressed air delivered. Records of these tests 
are carefully filed and are always available for reference. A 
complete equipment of jigs and fixtures is provided for manu- 
facturing these compressors, insuring absolute interchange- 
«ability, so that duplicate parts, whenever needed, may be sent 
for with full confidence that they will fit in their place. 
The Chicago Pneumatic Tool Co. manufactures these Frank- 
lin air compressors in more than 100 sizes and styles, ranging 


Robertson Drill Press with Universal Table. 


in capacity from 30 to 5,000 cubic feet of free air per minute 
displacement, and suitable for a wide range of uses in addi- 
tion to the operation of pneumatic shop appliances. Full in- 
formation may be obtained from the company’s offices in Chi- 
cago or New York, or from its branch offices in other cities. 


NO. 21 ROBERTSON UNIVERSAL DRILL PRESS. 


One of the important features of the drill press manufac- 
tured by the Robertson Mfg. Co., Buffalo, N. Y., is the uni- 
versal adjustment given to the drill table. As may be seen in 
the cut, the table can be rotated about a horizontal axis, thus 
making it possible to drill a hole at any angle with the sur- 
face by which the work is fastened down. The value of this 
feature has been demonstrated continuously in the plant of 
‘the builders in the past few years, It was originally designed 
to perform certain operations in their product, and proved 
to be such a success that they have decided to build a com- 
plete line of drill presses with this feature. Their long expe- 
rience with it enables them to present it in practical form. 

The knee is raised by a crank fitted to a steel shaft, with a 
pinion milled from the solid, meshing with a rack on the col- 
umn. The rack is also of steel, with cut teeth. The universal 
joint for the work table is so designed as to give a rigid sup- 
port to the table, with provision for drawing all bearings 
tightly together with the clamp screws shown. A lock bolt is 
provided for setting the table accurately in 45 and 90 degree 
positions. The spindle is of special high carbon steel, care- 
fully fitted, with the thrust taken by fiber collars. The hole 
is a No. 3 Morse taper. The column is heavy and secured to 
the base by a clamping bolt. The base is provided with T- 
slots for clamping heavy work. 
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The machine may be provided in any of the following a 
forms: With universal table or solid knee; with lever feed; 
with wheel and lever feed and quick return; wheel and lever 
feed, quick return, power feed, and automatic stop; it may 
also be furnished with or without back gears as desired. The 
bevel gears are planed from the solid metal and are provided 
with guards. The machine shown will drill to the center of 
a 42-inch circle. 


1907 MODEL HENRY & WRIGHT DRILL PRESS. 
The ingenious sensitive drill press invented by Mr. Chas. D, — 
Rice, and built by the Henry & Wright Mfg. Co. of Hartford, 
Conn., was described in the November, 1904, issue of MAcHIN- — 
ERY. As will be remembered, a number of novel ideas were 
incorporated in the design of this machine. Four speeds, for 
instance, are obtained from two-step pulleys. The machine is — 
equipped with ball-bearings throughout, even for the loose 
pulley; a roller key arrangement is used to transmit the 
rotary motion from the spindle pulley to the spindle; and this 
pulley is supported entirely independently of the spindle, on 
ball bearings. The result of these various refinements is a 
machine as sensitive as the smallest, and yet able to drive — 
with ease a %-inch drill with unusually small belts. 
In the new model machine, of which an example is shown ~ 
below, further improvements have been introduced to 
increase the efficiency of the drive and the handiness of 
operation. An entirely new spindle pulley construction has 
been used, which insures perfect alignment and confines the Ee 
wear to the ball cases and the cones alone. When this spin- 7 . 
dle pulley is assembled with the driving blocks, ball cases, i 
cones and balls, it may be handled’ as a complete unit, and : 
may be placed in position in the frame, or removed at will by 
adjusting two screws in the bearing, provided for that pur- — 
pose. The pillars in the new model have been enlarged, and 
are tapered from the top to the base to allow the use of a ~ 
heavier weight for the quick return. The new shipper shown 
brings the handle to the nearest practicable point for the oper- 
ator; the long multiple spindle drills are furnished with 
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previous description, above referred to, it will be noted that 
one of the idlers is raised or lowered to shift the belt from 
one step to the other on the spindle pulley. In the new design ~ 
this change is made by a bayonet catch, instead~of by the qj 
thumb-screw formerly used. The weight of the castings’ 
throughout the machine has been increased to give greater — 
rigidity, and all the spindles are furnished with 14-inch noses 
to give greater strength to spindle when large drills are used. ig 
The new model is made with from one to eight spindles, and 
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of from 7 to 15 inches overhang, so as to drill, if desired, to the 
center of a 30-inch circle. In the eight-spindle machine, as 
shown in the cut, the base is made in box form, to give the 
greater rigidity required in a machine of this character. Two 
tables are also provided, each with a heavy telescopic raising 
screw. This duplication of tables and raising screws allows 
the operator to work to advantage with oblong jigs. One of 
the tables may be raised to the proper height to support the 
jig when it is laid on its side, while the others may be adjusted 
to drill into the jig from the end. This machine also is 
provided with a separate tight and loose pulley for each of 
the spindles, so that eight speeds may be obtained, each suit- 
able for the work it has to do. A small two-piece pulley may 
be clamped to the rear shaft, to give the proper speed for 
tapping. 


THE WING STEAM-TURBINE-DRIVEN FAN. 

Mr. L. J. Wing, president of the L. J. Wing Mfg. Co. of 
90 West St., New York City, who is said to be the original 
inventor of the disk fan, has recently developed a novel com- 
bination of disk fan and steam turbine which is adaptable for 
a number of uses. 

The construction, as may be imagined, is extremely simple. 
A rim is carried around the ends of the blades of a suitably 
designed disk fan; tying them together and being supported 
by them. To this rim is fastened a set of carefully designed 
turbine buckets, against which jets of steam are directed from 
two or more suitably disposed nozzles. There is but one rotat- 
ing shaft, and practically but one rotating member, the tur- 
bine, buckets, rim, fan and its shaft all revolving as one 
piece in double ball-bearings. 

The design of the nozzles, buckets and fan, has been the 
subject of careful study and experiment, and a high degree 
of efficiency has been attained. The simplicity of the arrange- 
ment will be at once appreciated when a fan of this kind is 
compared with one of the same capacity driven by a steam 
engine, mounted in a suitable housing and supported on the 
No exhaust piping is required, since 
the steam after imparting its energy to the wheel passes along 
with the delivered air. The only attention or care required is 
the lubrication of the ball bearings, once a month or there- 
abouts, with vaseline or other suitable compound. 

A use for which this outfit is especially adapted is in pro- 
ducing forced draft for boilers. For this work it is usually 
set into the side or rear wall of the boiler just below the 
grates. Such an arrangement has all the advantages of sim- 
plicity, low first cost, and ease of maintenance. 


A TIME AND COST COMPUTER. 

At the Railway Master Mechanics’ Convention at Atlantic 
City, the Bullard Machine Tool Co. distributed to the members 
an ingenious and very useful souvenir in the form of a time 
This is a circular slide rule, designed by 
Mr. William Cox, of New York, who has had considerable ex- 
perience in this line. It consists of cardboard sectors which 
may be revolved about a central pivot to bring the various 
graduations on the peripheries in line with each other. By 
following the directions given, various problems relating to 
time and cost may be solved, such as the following: To find 
the time required for turning or boring when the cutting 
speed, feed, diameter of work and length of cut are known; 
to find the approximate time required for facing when the 
diameter, length of cut, cutting speed and feed are known; to 
find suitable cutting speed and feed when the dimensions of 
the piece are known, and the time required has been fixed. 
To find the cost when the rate per hour and time to do the 
work are known. The instrument and the directions are 
enclosed in a handsome leather case which fits the pocket. 

* * * 


Eggs are ordinarily regarded as very fragile, but propor- 
tionately to its weight an egg shell is very strong. The “egg 
test” so much used in trying elevator safety stops is, therefore, 
deceiving. An egg may not break when subjected to the stop- 
ping test in an elevator with an impact that would be disas- 
trous to a human being, and which, in fact, might break nearly 
every bone in his body. 
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INDUSTRIAL NOTES FROM EUROPE. 


BRITISH TRADE TOPICS. 


The trend of British industrial development is still upward. 
Considerable efforts have been made during the last few years 
to have the fiscal system of the country—practically universal 
free trade—altered in such manner as to have a protective 
effect on certain industries; but these efforts have shown but 
little practical result. The current Board of, Trade returns 
indicate such an enormous volume of trade that hesitation is 
naturally shown to interference with methods so remarkably 
successful. For instance, the imports into Great Britain dur- 
ing the month of April represent a total value of $283,930,485, 
an increase of $48,633,935 over the figures for the correspond- 
ing period in last year, and the exports were valued at 
$172,084,330, and are $36,922,800 in advance of the total for 
April, 1906. For the first four months of the present year 
the imports were valued at $1,139,805,460, an improvement 
of $133,419,270, and the exports for the same term with a total 
of $681,419,260 were $90,272,250 ahead of last year’s corres- 
ponding returns. The manufacture of iron and steel stood at 
$20,498,155, an increase during the month under considera- 
tion of $5,121,515. Machinery comes fourth among the classi- 
fied exports with $13,096,010, an increase of $2,330,915. Textile 
machinery was imported to the value of $90,470 during the 
month. This was nearly $50,000 in advance of the same 
period last year. The exports of this class of machinery 
during April were $3,142,465, as against $2,639,640 in the cor- 
responding portion of 1906. 

A specific instance of the effect of free trade is in evidence 
in the case of the silk and felt hat industry, which is enjoy- 
ing a period of unexampled prosperity due to the manu- 
facturers obtaining their raw material distinctly cheaper than 
any of their competitors. This activity is, of course, reflected 
to some degree on the machinists, catering specially to this 
industry. 


The Shipbuilding Industry. 


Prices of materials for engineering industries remain very 
stiff. All British brands of pig iron are in great demand both 
on home and export account. Shipbuilding on the northeast 
coast and the Clyde has received an impetus during the last 
month or so in the way of additional orders, though conditions 
were not at all unfavorable previously. Messrs. Yarrow & 
Co., Ltd., the well-known torpedo-boat builders, who are re- 
moving from the Thames to escape the unfavorable local con- 
ditions, are having new works erected at Glasgow by Sir 
Wm. Arrol & Co. The present portion now under erection 
has a length of 248 feet, and three bays of an aggregate width 
of 153 feet. The boiler shop is 303 feet long with three bays 
totaling 153 feet wide. Adjoining, the same builders are put- 
ting up workshops for the Coventry Ordnance Works, Ltd. 
Both have a length of 675 feet and a total width of 134 
feet, the height being 63 feet. Considerable interest is being 
evinced in the manufacture of motor boats, which are now 
built for quite a variety of commercial inland and coasting 
services, in addition to the pleasure types of craft, which were 
at first mostly considered. 


Federations and Unions. 


Federation of kindred groups of trade, is becoming increas- 
ingly in evidence on the part of both employers and work- 
men. The latest instance is in the case of the operative iron 
and brass founders, where a number of sectional trade unions 
have arrived at a common understanding, and are formulat- 
ing governing regulations. These societies include molding 
machine hands, brass founders, coremakers, etc., as well as 
the orthodox iron molders. On the northeast coast discus- 
sion is proceeding as to the organization of the plating squads 
employed in the steel shipbuilding trade. It is claimed by 
the employers that the basis of demarkation of work among 
the men is out of touch with modern requirements, and gives 
an advantage to other competing districts, which work under 
more flexible conditions. 

In the automobile industry steps are being taken to stand- 
ardize specifications of material and generally used details, 
and to lay down a common basis on many points which, more 
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or less loosely defined, militate against cheap production. 
Considerable attention is also being given to the training 
of junior aspirants to membership of the institution specially 
concerned with this branch of engineering, special facilities 
being provided for this purpose. 


Building and Civil Engineering. 

The recent Building Trades Exhibition at Olympia, London, 
was very successful and demonstrated the increasing interde- 
pendence of the building and engineering trades. Methods 
used in British building practice are being considerably in- 
fluenced by American ideas of preparing concrete, asphalt, 
etc., by machinery, which is obtaining an increasing hold. 

An indirect result of the carrying out by British contractors 
in Egypt of important civil engineering works, is the train- 
ing thereby afforded to large numbers of natives. The bulk 
of the labor employed has been local, and it has been found 
that under the supervision of British instructors and foremen 
the natives have done very creditable work. This feature 
has been specially marked in the case of the erection of steel 
structures. 

Gas Engines. 

On behalf of the Institute of Mechanical Engineers, Prof. 
Burstall, of Birmingham University, is conducting a series 
of tests and experiments on the thermal efficiency of gas en- 
gines. It is understood that some remarkable results have 
been obtained, and the publication of the general conclusions 
arrived at, in a special report to the Institute, is anticipated 
with considerable interest by gas engine builders and engi- 
heers generally. Gas engines, in what were not long ago con- 
sidered as unwieldy sizes and powers, are coming into in- 
creasing use. Their employment varies from blast furnace and 


steel works duty to the running of cotton mills and vessels, 


for inland traffic. Several concerns which build large steam 
engines, turbines, etc., now manufacture gas engines also. 
Among these may be mentioned Mather & Platt, Ltd., and 
the British Westinghouse Co., Manchester. Messrs.. Beardmore 
& Co., Ltd., Glasgow, also build large gas engines to work 
with blast furnace gases, 


Shop Topics—Machine Tools. 


Machine men—those working drills, planers, milling and 
gear cutting, and grinding machines, etc.—are becoming better 
recognized in this country than formerly. To obtain really 
good results from modern machines, on a profitable inter- 
changeable basis, requires in many instances high skill, and 
in others such consistent carefulness and application, that 
employers find it expedient more frankly to appreciate—in 
the direction of the pay box—such services; while the easily 
identified types of skilled engineer journeymen find their 
work and that of the machine men more closely merged than 
ever before. When advertising, too, much has sometimes 
been made of the “automatic” characteristics of their machines 
by builders, with the result that neither the tools nor the 
men manipulating them have received their due meed of 
respect. Though machine tools to a very considerably value 
have during the last number of years been imported from 
America by Great Britain, the reciprocal process has been 
on a comparatively small scale, though on the Pacific coast 
the heavier British tools appear-more in evidence than in 
other sections of the United States. This state of things is 
probably due, to a great extent, to the heavy duties exacted on 
machinery entering the United States. There are signs, how- 
ever, of some little change of attitude, as we have heard dur- 
ing the last year or two of a very fair number of British tools 
being sold on American account. There is little doubt that 
the duties tend to establish a greater degree of insularity on 
the part of Americans than even the Britishers have in the 
past been credited—or charged—with. Over here machine 
tools of British, American, and Continental origin work cheek 
by jowl, and a broader and less partial estimate of their rela- 
tive merits can be made than in perhaps any other country. 
In conjunction with the above mentioned tendency, the fact 
must also be taken into consideration that British importers 
of machine tools are increasingly manufacturing tools 
on their own account, either in their own workshops or by 
contracting with other British shops. The manufacture of 
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accessories of small and medium dimensions has also greatly 
increased in the last few years. The introduction of high- 
speed steel, which after being introduced to HBurope from 
America at the Paris Exposition of 1900, has since mainly 
been manufactured here, has largely contributed to this posi- 
tion. High-speed twist drills, in particular, are manufac: 
tured by a surprisingly large number of concerns, who, - 
though not much in evidence in the technical press, contrive. 
to do a very respectable business. Though the American out- 
put may be larger than ever, it is evident that transatlantic 
producers have missed this development. Several details of iy 
machine tool construction appear to be rapidly becoming less i 
prominently identified with British or American practise re 
spectively. Such instances as lathes having flat grinding 
surfaces, or raised V-s on the ways of the bed, gap lathe 
beds—fixed or adjustable—single or 4-stud lathe tool holders, — 
friction-driven countershafts, etc., which were formerly quite 
distinctive features, cannot now, in themselves, be taken to 
indicate the origin of a machine tool. This interchange is 
probably “all to the good.” 

Henry Pels, Strand, London, has within the last Ave or sizh 
years introduced a number of punching and shearing ma-— 
chines of Continental origin into this country. They are 
mainly intended for use on constructional steel work, and — 
vary from hand-worked machines to motor-driven examples of — 
considerable power. Their main features are that the fram- 
ing of all the types is built up of mild steel plates riveted to- 
gether, so that a machine for any standard or special duty 
can be quickly made up without the necessity of pattern 
making, and that the stroke of the tools is produced by cam 
movements worked by ratchets, the movements being ex- 
tremely small but rapid. The hand-worked machines cover a 
surpisingly large range of work. In this country Geo. Rich- — 
ards & Co., Ltd., Broadheath, have largely identified them- 
selves with the open side, or traveling tool, type of metal © 
planing machines, and have recently produced several ma- 
chines for special applications of the feature. In one, the 
overhanging arm carrying the tool box can be inclined at an 
angle for planing diagonally. In another the ordinary arm 
can be removed and a vertical one substituted. We hope la 
to give some further details and illustrations of these 1a 
chines, JAMES VOSE. — a. 

Manchester, England, June 1, 1907. 7. 


MISCELLANEOUS FOREIGN NOTES. 


ANpREW BarcLay, Sons, & Co., Lrp., Kilmarnock, Scotla 
builders of locomotives and railway motor cars of all types, b¢ 
ing one of the two leading firms in Scotland in this industr ‘ 
have recently completed considerable extensions to their works. 


EXposIvTIon oF SAFeTy Devices IN BupapesT.—According to 
Industritidningen Norden, there will be held at Budapest, dur- 
ing the months of August, September and October this. year, 
an international exposition for safety devices. Inquiries re- 
garding this exposition should be addressed to the Bureau of 
the Exposition, Balvamyutca 2, Budapest, Hungary. 


MacHINE Toot OUTLOOK IN Sparin.—Consular reports from 
Spain indicate that the demand for high-class American ma- 
chine tools is steadily increasing in that country. Although 
there are no exact statistics, it is likely that at least $200,000 
worth of these tools were exported to Spain from the United 
States during 1906. The automobile industry is prosperous — 
and growing in Spain, and machines for automobile manufac- 
turing are in demand. ay 


MaAcHINE TooLs IN TuRKEY.—Consul Ernest L. Harris, 0 
Smyrna, reports that lathes, planers, drill presses and small 
tools are in demand. Milling machines are not so commonly 
used. The British manufacturers are mainly supplying the 
trade, but there are no reasons why American manufacturers 
should not here have an important opportunity, because 
American machine tools, whenever imported to the country, 
have given the best satisfaction. Of lathes, the gap se 
style is most highly in favor. 


THE ITALIAN TaRiFF.—lItaly probably has the distinction of 
being, next to the United States, the most highly tariff-pro-— 


tected country in the world. At the present time there is, 
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THE BRENNAN MONO-RAIL CAR. 


the English mono-railway designed by Louis Brennan, 


T : accompanying illustration shows one of the cars of 


. 


the well-known inventor of the Brennan _ torpedo, 


, which was purchased two decades ago by the British govern- 


ment for over half a million dollars. The car shown in the 
illustration was constructed for demonstration purposes in 
order to prove the practicability of the use of a single rail line 
on which vehicles might travel at velocities several times 
those attained under present conditions. 

It is maintained that there will be a great increase in the 
smoothness of operation of the cars on the mono-railway, with 
an entire absence of lateral oscillation and with greater com- 
fort to the passenger, while for freight traffic many commod- 
ities may be carried in bulk instead of in small parcels, now 


The driving wheels are in a single row under the center of 
the car, and these vehicles can, therefore, run on curves of 
very small radius, and over uneven ground, without danger of 
the cars being derailed. 

The Brennan mono-rail car may be operated by electric 
motors, or steam, or internal combustion engines. The first 
practical test will include a gasoline electric generating out- 
fit carried on the car itself, the current being used for oper- 
ating the driving wheel as well as the stability mechanism by 
means of electric motors, while a storage battery will be pro- 
vided for running the gyrowheel-motors when the engine is 
at rest. This experimental car to be used for practical demon- 
strations will be nearly double the width of the ordinary car, 
or twelve feet in width, while it is maintained that in the 


Brennan Mono-rail Car Model Heavily Loaded on one Side. 


necessary on account of the limited size of railway cars. A 
very wide type of car is now being constructed for practical 
demonstration, using the Brennan principle of gyrostatic ac- 
tion of rotating bodies as applied to the mono-railway. 

The car of the Brennan mono-railway is capable of main- 
taining its balance upon an ordinary single rail whether it is 


“moving in either direction at any rate of speed or whether 


it is standing still. 


This is true notwithstanding the fact 
that the center of gravity is several feet above the rail, and 
regardless of the fact that any combination of the forces of 
centrifugal action, wind pressure, or shifting of load may 
tend to upset it, for the car is endowed with the power of 
maintaining itself upright by means of electric motors driv- 
ing at high speed two fly-wheels which.are rotated in op- 
posite directions in a vacuum. The bearings used for mount- 
ing these fly-wheels are of the “anti-friction’ type, and as the 
cases in which they run have the air exhausted, the resistance 
is reduced to a minimum. 

It is a remarkable fact that even with the current cut off 
from the electric motors these fly-wheels will operate for 
several days before they will come to rest on account of the 
small friction due to the vacuum and the high class bearings 


provided, and they will impart stability to the car for several 


5 


hours after the current has been shut off, while the mechan-, 


ism is of comparatively light weight and located in the cab at 
one end of the car, 


British colonies the cars will be even wider, and pneumatic 
brakes will be provided. It is stated that for military service 
lines of railway can be laid with great rapidity over uneven 
ground, and it will be possible to keep up with an army on 
the march and supply the same with ammunition and pro- 
vision without difficulty; special building cars are contem- 
plated for this purpose, equipped with electric power for haul- 
ing and laying the rails with great speed. The cars having 
their own motive power can go wherever a single rail is laid. 

It is maintained that these cars will travel with greater 
safety and even higher speeds than present railway cars, with- 
out the danger of derailment, while the cost of maintenance 
as well as the first cost of construction will be smaller. 

i; Bee Crem fos 

[The principle of the Brennan mono-rail car is interesting, 
and a description of the balancing mechanism is given on 
page 684 of this issue. Notwithstanding its novelty and 
apparent wide applicability, however, it offers very little for 
the practical improvement of the commercial railway. The 
fact that only one rail is required, for example, does not 
necessarily mean economy, for with the same loads a much 
heavier rail must be used. In fact, it is quite probable that 
the existing wheel loads could not be carried by a mono-rail 
car or locomotive for the reason that the unit pressures on 
tire and track are already dangerously near the limit of the 
crushing strength of track a ype a 
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ELECTRIC RAILWAY MACHINERY AND 
APPARATUS.—6. 
WM. BAXTER, JR. 
Multipolar Armature Winding. 

If Figs. 34, 35, 86 (July issue) are examined it will be 
noticed that in each one the coils of wire are wound so that 
the two sides rest on points of the armature that are diam- 
etrically opposite, or nearly so. In actual machines the two 
sides are exactly opposite in one style of winding, which is 
not often used as it requires unnecessary crossing of the 
wires; but in the winding generally used, the coils reach 
around just one coil less than half the circumference, or 
as shown in Fig. 36. The number of coils on an armature is 
generally between fifty and one hundred, so that the sides 
are practically opposite. This position of the coil sides is 
necessary so that while one side is passing in front of one 
pole of the field, the other side may be passing in front of 
the other pole. Now in the two-pole, or bipolar, machines 
for which armatures wound as in Figs. 34, 35 and 36 are re- 
quired, the opposite poles are positive and negative, while in 
a four-pole motor or generator, they are both either positive 
or negative, as can be seen from Fig. 43, hence, for the latter, 
this type of winding would not be proper. If a diagram of 
a six-pole machine is made, it will be found that by marking 
the poles P and N consecutively around the circle, the oppo- 
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Fig. 43. Diagram of Multipolar Armature. 


site poles will be marked P and N, and similarly if an eight- 
pole diagram is drawn and marked, the opposite poles will 
be marked P and P or N and N, while in a ten-pole diagram 
they will be as in the six-pole, that is, Pand N. Thus we will 
find that if the field has an even number of pairs of poles, the 
opposite poles will be alike, while if the number of pairs of 
poles is odd, the opposite poles will be unlike. This being the 
case, it is evident that an armature wound in the way shown 
in Figs. 34, 35 and 36, can be used in any multipolar machine 
having an odd number of pairs of poles, if we provide 
brushes at suitable points to take off the current. It is also 
evident that in machines having an even number of pairs of 
poles, this winding cannot be used. 

Although this winding can be used in machines having an 
odd number of pairs of poles, it can be seen at once from 
Fig. 43 that it is not desirable even in these cases, because 
a considerable amount of wire can be saved by using a wind- 
ing that is designed for the number of poles with which it 
is to be used. In any armature the length of the are covered 
by the coils must be such that while one side is opposite the 
center of a positive pole, the other side is opposite the center 
of a negative pole, hence, in a four-pole armature the are 
covered is only one-quarter of the circle, in a six-pole arma- 
ture it is one-sixth of the circle, and in a ten-pole armature, 
one-tenth of the circle; so that the greater the number of 
poles the greater the saving in wire by using the proper 
winding. 

Form of Coils for Multipolar Armature Winding. 

The coils placed on multipolar armatures are in almost 

every case wound upon a form, and then placed upon the arma- 
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ture core. This style of winding, which is commonly called 
formed coil winding, can also be used with two-pole arma- 
tures, but is more difficult, owing to the greater are covered 
py the coils, and is not generally used. In order that formed 
coils may be used, they must be so formed that they will fit 
into each other, otherwise they cannot be placed upon the 
core. This can be readily understood from looking at Fig. 
43. Suppose we were to wind a coil in place, as shown at a, 
and then another coil adjoining it at b, and a third coil at ec. 
{t is evident that coil a can be placed close to the end of the 


Fig. 44, General Electric Co.’s Railway Motor Armature. 


armature core, but b cannot be so placed, as it will have to 
ride over a, and for the same reason ¢ cannot be placed as 
close as either b or a, as it will have to ride over these two. 


“Thus it will be seen that the three coils will have different 


shapes at the ends. Now to be able to use coils wound on a 
form they must all have ends of the same shape, and this 
shape will depend on the position in which the coil ends are 
to rest. In Fig. 43 the ends run down at right angles to the 
shaft, and coils so formed are said to have radial ends. In 
other armatures the ends run out parallel with the shaft, 
and these are called barrel-shaped coils. Other armatures 
have coil ends that run at an angle that may be anywhere 
between zero and 90 degrees. The form of coils of the latter 
type can be clearly seen in Fig. 44, which shows a General 
Blectric railway motor armature with a portion of the coils 
in place. An armature wound with coils having radial ends 
is shown in Fig. 45, and the form of the coils is shown in 
Fig. 46. Fig. 47 shows an armature with barrel-shaped coils, 
these being made of copper strips, as the coils have but one 
turn each. 
Method of Connecting Coils of Multipolar Armatures. 

The coils of multipolar armatures are connected in two 

ways, one of which is known as the parallel, or lap winding, 
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Fig. 45. Armature with Coils having Radial Ends. 


and the other as the series or wave winding. Each type is 
used extensively, and one is as good as the other, but each 
possesses features that make it more desirable for certain 
cases. The way in which the ends of the coils are connected 
with one another, and with the commutator segments, can 
be made clear by means of a few simple diagrams. In Fig. 
48 a parallel or lap winding is illustrated with radial coils. 
Here the coils are supposed to have one turn each, so as to 
simplify the diagram. The end a of the wire is secured to a 
commutator segment, and then the wire follows the path in- 
dicated by the line to b, ¢ being the return side of the first 
coil. The ends of the first and second coils are connected 


¥ 
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with the commutator segment adjoining the one with which a 
is connected. The return side of the second coil is at d, 
and the end of this is connected with b, and with the commu- 
tator segment two ahead of the one with which a@ is con- 
nected. The connection of the coil ends continues in this way 
until all the coils are connected with all the commutator 
segments. In cases where the coils are placed upon an arma- 
ture core that has a smooth surface, the coils are placed so 
that there is a space between them as wide as the coil side, 
so that when a sufficient number of coils have been put in 
place to cover the space between the sides of the first coil, 
the remaining coils may have their entering side placed in 
the spaces between the first coils. Smooth core armatures 
for multipolar machines are never made at the present time, 
and in the grooved armature cores, one side of the coils 
occupies the lower half, while the other side fills the upper 
half, as is very clearly shown in Figs. 44 and 47. The way 
of connecting the coils illustrated in Fig. 48 is called a lap 
winding, because the connection of the coil ends causes the 
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Fig. 46. Armature Coil. 

currents to lap over each other, as will be clearly seen by 
following the line from a to Bb. It is also called a parallel 
winding because in multipolar machines in which it is used, 
it is necessary to have as many commutator brushes as there 
are poles, these being equally spaced around the commutator, 
and the currents flow from one brush to the adjoining one 
on either side, so that if there are six brushes, the current 
will pass out of the armature coils through three of them, 
the odd-numbered ones, and will enter the armature through 
the three even-numbered ones. From this it will be seen 
that the total number of coils on the armature is divided into 
six sections, in each one of which there is a current flowing 
from one brush to the next one, and these six currents are in 
parallel with each other, because the three odd number 
brushes are connected with one side of the circuit, and the 
even number brushes with the other side, and the currents 
flow away from the three brushes of one set and toward the 


Fig. 47. Armature with Barrel-shaped Coils. 


other three. In a four-pole machine there are four brushes, 
and the currents flow from the two diametrically opposite to- 
ward the other two. 

Wave or Series Winding of Multipolar Armature. 

The wave, or series winding, is illustrated in the diagram, 
Fig. 49, which is so simple as to require very little explana- 
tion. The connection of the coil ends in this case is not 
with the adjoining coil, but with one that is located two-pole 
spaces in advance; thus starting from a the path is through 
side b of the first coil, to side c, and thence to i, where a 
connection is made with side d of a coil on the opposite 
side of the armature core, the other side of this coil being ate. 
At h the end of side e is connected with the beginning f of 
the third coil to be connected, and thus the connecting goes 
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on around the armature turn after turn until all the coils 
are connected. This style of connection is called wave wind- 
ing, because the path of the current through the coils forms 
a wave line, as is shown in the diagram. It is also called a 
series winding because the current has to pass through all 
the coils placed upon the armature before it can reach the 
opposite brush. With a parallel winding it is necessary to 
have aS many commutator brushes as there are poles, but 
with a series winding, two brushes are sufficient, and these 
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Fig. 49. 


Fig. 48. 


can be placed one pole space apart, or any odd number of 
spaces apart. The number of brushes can also be made 
equal to the number of poles, or any even number less than 
this can be used. Thus in a ten-pole generator, with series 
winding, the number of brushes can be ten, equally spaced, 
or it can be two, four, six or eight. As a rule the full num- 
ber of brushes is used on generators, that is as many as the 
number of poles, this being done so as to obtain a sufficient 
brush contact surface, without making the commutator with 
a very wide face. Railway motors are made with a series- 
wound armature, and only two brushes are used, because 
these can be placed on the upper side of the commutator 
where they can be easily reached whenever desired, and also 
where they can be fully seen so as to ascertain whether they 
are running with as little sparking as they should. 
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Fig. 50. Diagram of Series Winding. 


The difference between series and parallel windings, or 
wave and lap, as they are commonly called, can be made 
still clearer by means of diagrams, such as are shown in 
Figs. 50 and 51, the first showing the series, and the second 
the parallel connection. These diagrams show the coils of 
a barrel wound armature rolled out upon a flat surface, and 
thus bring out clearly the difference in the connection. In 
Fig. 50 it will be seen that the two ends of the coils are 
turned away from each other, so that the commutator seg- 
ments with which they are connected are a distance apart 
that is about twice as great as the distance between the 
sides of the coil, that is, the distance between commutator 
segments 1 and 2 is about twice as great as the distance 
between the coil sides a@ a’. In Fig. 51 the commutator seg- 
ments 1 and 2 are side by side, and the ends of the coils in- 
stead of being bent outward are bent inward. In Figs. 50 
and 51 only a portion of the armature surface is shown, but 
if the whole surface were presented, by cutting the piece out 
and bending it around in the form of a cylinder, the two 
edges of the diagram would match each other and show accu- 
rately the position of the coils and the connection of their 
ends with one another and with the commutator segments, 
for a barrel-shaped armature. 
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Object of Series and Parallel Connections of Armature Coil. 

When it is desired to obtain as high a voltage as possible 
from a generator armature, without using very small wire, 
the coils are connected in series so as to add the electromotive 
forces of all the coils. In a motor the series connection is 
used for the purpose of reducing the speed to the lowest 
point without using very fine wire. With the parallel wind- 
ing the voltage of the generator can be made just as high, 
and the speed of the motor just as low, if the number of 
turns in the coils corresponding to one pair of poles is made 
equal to the total number of turns in all the coils for a series 
winding. Thus, if we have a six-pole armature and there are 
120 coils, with five turns of wire in each coil, the total num- 
ber of turns on the armature will be 600, and if we use the 
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Fig. 51. Diagram of Parallel Winding. 


series connection we will obtain a voltage in the generator, 
or a speed in the motor, corresponding to 600 turns of wire. 
If we wish to substitute the parallel for the series winding, 
we must place fifteen turns of wire in each coil, so that the 
coils corresponding to one pair of poles, which is 40, may 
contain 600 turns. Now, if we wind fifteen turns of wire 
in the space of five, it is evident that they must be one-third 
the cross-section, and this may make the wire too small. 
Advantages of Series Winding. 

One advantage of the series winding is that the current 
flowing through ali the coils is of the same strength, while 
in the parallel winding it may not be, for the reason that 
in the coils that are passing in front of poles that are nearer 
to the armature the H. M. F. developed will be higher. As 
the bearings wear away gradually, the distance between the 


Fig. 52. Completed Armature Coils. 


pole faces and the armature cannot be kept alike at all the 

poles, hence, in parallel-wound armatures the currents flow- 

ing in different parts of the coils are not of the same strength. 
Advantages of Parallel Winding. 

To offset this objection we have the fact that in the series 
winding the total number of wires on the armature cannot 
be varied by such a small amount, therefore the generator 
voltage, or motor speed cannot be changed so small an amount 
by simply changing the number of turns of wire in the coil. 
To make this point clear, let us take the above examples in 
which the series wound armature with 120 coils of five turns 
each will give the same voltage as the parallel-wound arma- 
ture having the same number of coils, which equals 40 coils 
per section, each one having fifteen turns of wire in- 
stead of five. Now, in the series armature, if we add one 
turn to each coil we will increase the voltage in the ratio 
of 6 to 5, and if we take out one turn we will reduce the 
voltage in the ratio of 4 to 5. Now, in the case of the parallel 
winding, if we add one turn the number of turns per coil 
will be increased from 15 to 16 with a like increase in the 
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voltage, and if we reduce the number of turns to 14, the 
voltage will be reduced in the same proportion.. Thus it 
will be seen that if we desire to increase the voltage about 
six or seven per cent, we can do it in the parallel connected 
armature by simply increasing the number of turns of wire 
in each coil from 15 to 16, but to make this change in the 
voltage of the series connected armature we would have to 
change the proportions of the whole machine, because adding 
one turn of wire to each coil would give us an increase in 
voltage of 20 per cent and to reduce this to the amount de- 
sired we would have to reduce the strength of the field. In 
machines of large size, where the coils of a series connected 
armature would consist of a single turn, this point becomes 
more pronounced, because in such a machine the addition of 
one turn to the coil would double the voltage. From this it 
will be seen that in the design of a line of motors or genera- 
tors of graduated sizes and uniform design, it is easier to 
preserve the regularity of proportions with parallel winding. 


How to Distinguish Series from Parallel Connected Armature. 


It is not difficult to determine whether an armature that 
is already wound is series or parallel connected; this is par- 
ticularly true if it is so large as to have coils of a single 
turn of wire. Looking at Fig. 47, it will be seen that the 
ends of the coils on the right and left of the armature sur- 
face are bent in opposite directions. This is a series wind- 
ing. If it were a parallel winding the ends of the coils on 
the right side of the armature would bend toward each 
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Fig. 538. Armature Core, Showing Coils. 


other, so that the lower ones would bend upward. Now the 
lower ones are on the surface, and are seen when the arma- 
ture is finished, so ‘that by looking at the ends of such an 
armature we can determine whether it is series or parallel 
connected by noting the direction in which the ends of the 
coils run. If they are as in Fig. 47 the connection is series, 
and if opposite to this it is parallel. 

When the coils are made of several turns it is not so easy, 
but still possible. If the coils are to be connected in series ~ 
the ends of the wire will be brought out at the corners, as is 
shown in Fig. 46, but if the parallel connection is to be used, 
the wire ends will come out at the center, as in Wig. 52. 
When the armature is completed and the wires are connected 
with the commutator, an examination of the ends will enable 
us to see whether they come from the center of the coil end 
or from the corners. Fig. 44 shows a series-wound armature 
partially ‘wound, and it will be seen that the wires from the 
outer corners, marked aa, run above the surface of the coils, 
while the ends from the under corners, marked c, run under 
the coils, and are separated from them by an insulating cover- 
ing F. E is an insulation between the two layers formed by 
the ends of the coils, and G@ is an insulation that is pulled 
over the back ends of the coils after they are all in place. 
From Fig. 44 it can be seen that if we can make sure that 
the coil ends a@ a run from the coil corners, and form a 
layer above the coil ends, the connection is series. This fact 
is made still clearer in Fig. 45, in’ which all the outer ends a 
of the coils are bent back, while all the inner ends b are 
bent together around the shaft. Fig. 53 shows an armature 
with a few coils upon it that are wound for parallel connec- 
tion, that is, with the wire ends coming out at the center. 
When this armature is filled with coils and these are con- 
nected with the commutator segments, it will not be difficult 
to ascertain whether the wires connecting with the segments 
came from the ends of the coils, or from the corners. 
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NILES GANTRY CRANE. 


A Niles gantry crane, lately installed at the South Chicago 
Works of the Illinois Steel Company, is of 15 tons capacity, 
and runs on a track 56 feet center to center of rails. The 
cantilever extends 12 feet 9 inches on one end, and 28 feet 
3 inches on the opposite end, making the total length of 
girders 97 feet. 

The main girders are built up of universal mill plates and 
angles fastened together by lattice angles. The auxiliary gird- 
ers are of lattice construction so arranged as to secure great 
strength and rigidity and minimum wind surface. The gird- 
ers are supported upon structural steel pillars or A-frames 
extending above the girders, where they are held together, 
allowing sufficient space beneath for the passage of the trolley, 
which is free to traverse the entire length of the crane. 

The supporting columns are connected at the lower ends by 
substantial bridge trucks, each truck carrying four truck 
wheels, mounted in pairs with equalizing connections to the 
bridge trucks. Two of these equalizing truck wheels on each 
bridge end are connected by spur gears and pinions. The 
bridge drive shaft is connected to each pair of equalizing truck 
wheels by miter gears and vertical shafts, these shafts being 
supported by roller thrust bearings. The bridge trucks are 
equipped at each end with a pilot. The bridge drive motor is 
located on the girders near the center of the span, where it is 
connected by a spur gear and pinion to the steel bridge drive 
shaft, which is carried in cap bearings and uniformly sup- 
ported the entire length. The motor is equipped with a power- 
ful foot brake of the Post type, the brake shoes being with- 
held from contact with the brake drum except when applied 
by the operator. This brake is operated by a foot lever con- 
veniently located in the cage. A foot-walk extends the entire 
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Fig. 1. Niles Gantry Crane, End View. 


Fig. 2. Niles Gantry Crane, Installed in the Illinois Steel Co.’s Works, South Chicago. 


length of the bridge drive shaft, allowing easy access to all 
gears and bearings. 

The trolley is of steel construction, the design being such 
as to eliminate all overhung gears. The truck axles revolve 
in bronze bearings with standard waste cellars beneath. The 
hoisting mechanism is equipped with both electric and me- 
chanical load brakes, running in an oil bath. All gears 


throughout the crane are cut from solid steel castings, the 
pinions from open-hearth steel forgings. 

The speed of the hoist is 30 feet per minute, when lifting a 
load of 15 tons. The trolley speed is 150 feet per minute, and 
bridge speed 250 feet per minute under same conditions. The 
entire trolley is fully enclosed in order to protect it from 
atmospheric conditions. 
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AMERICAN LOCOMOTIVE COMPANY’S JAMES- 
TOWN EXHIBIT. 


Two of the locomotives which form part of the American 
Locomotive Company’s exhibit at the Jamestown Exposition 
are shown in the accompanying illustrations. Both are of 
the consolidation type, and while representing no unusual 
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It is interesting to note that both engines are equipped 
with the Walschaerts valve gear, an evidence of the rapid 
development of the use of this design of valve motion. In 
1904, at the time of the Louisiana Purchase Exposition at 
St. Louis, the Walschaerts valve gear was a new feature in 
American locomotive practice; and out of twelve locomotives 
exhibited by the same company at that exposition, only one— 


Fig. 1. Engine built by the American Locomotive Company for the Southern Railway, Jamestown Exposition. 


features of construction, are excellent examples of modern 
freight engines. The engine for the Southern Railway repre- 
sents a class of which there are 86 built by the same company 
now in service on the road. The Chesapeake & Ohio engine 


the Baltimore & Ohio Mallet compound—was equipped with 
this type of gear. At the present time the Walschaerts valve 
gear is used on almost all the great trunk lines in the coun- 
try. The two engines represent two different arrangements 
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Fig. 2. Engine built by the American Locomotive Company for the Chesapeake & Ohio Railroad, Jamestown Exposition. 


is one of an order of two locomotives which are known on 
the road as class G-8. Both engines were built at the Rich- 
mond Works of the company, and in the size of cylinders and 
weight in working order the two designs are identical. 


of this gear. As the Chesapeake & Ohio engine is equipped 
with inside admission valves, the connection of the valve stem 
with the combination lever is below the radius bar, while on 
the engine for the Southern Railway, with balanced slide 


Buffalo, Rochester & Pittsburg Railroad Decapod Locomotive. 


Engine No. 598, however, for the Southern Railway, with driv- 
ing-wheels 57 inches diameter and a boiler pressure of 200 
pounds, has a maximum tractive power of 438,305 pounds, 
while engine No. 631, for the Chesapeake & Ohio, with 56-inch 
driving-wheels and a working pressure of 185 pounds, has a 
maximum tractive power of 88,055 pounds. 


valves and outside admission, the connection is above the 
radius bar. In the Chesapeake & Ohio design the link is 
supported in a bracket bolted to the back of the guide-yoke, 
and the reverse shaft being located between the second and 
third drivers, the reverse shaft arm is directly connected with 
the radius bar by means of a slip joint. In the Southern 
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Railway design, while the link is also carried in a casting 
bolted to the back of the guide-yoke, the reverse shaft is car- 


ried in bearings which form a part of the same casting, and: 


the radius bar is connected to a backward extending arm of 
this shaft by means of a lifting link. 
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BUFFALO, ROCHESTER & PITTSBURG R. BR. 
DECAPOD LOCOMOTIVE. 


The description, specification and side elevation of a decapod 
locomotive, of which six have been built for the Buffalo, 
Rochester & Pittsburg R. R., were published in the May issue 
of Ramway Macuinery. The accompanying photograph 
shows one of these heavy engines, which since has been com- 
pleted. The American Locomotive Co. has given us some 
information regarding the service for which the locomotive 
is intended, as follows: 

These engines are intended for pushing service and will 
operate between Clarion Junction and Freeman, a distance of 
17 miles. The ruling grade between these points is 58 feet to 
the mile with numerous curves, the sharpest of which are 8 
degrees. This grade controls the tonnage on north-bound 
freight business on this road. At the present time 3,350 M’s 
(1,675 tons) are being handled up this grade with two con- 
solidation engines, each with a tractive power of 38,000 pounds, 
one being used on the rear end as a pusher. The rating of 
the same class of consolidation power from Punxsutawney, 
Ernest or DuBois to the foot of the grade is 3,500 M’s. 

With the track improvements which are now in progress, it 
is expected that with the same class of consolidation engine it 
will be possible to handle 4,000 M’s.to the foot of the Clar- 
ion hill from either Punxsutawney, Ernest or DuBois, and the 
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each railroad, were put on separate slips of paper, without the 
name of the road, it would be impossible to separate the for- 
eign lists from those sent in by our own railroads, so nearly 
identical are the causes given. 

For convenience of discussion, our subject can be divided 
into two general heads: . 


1. Those leaks due to mechanical causes. 
2. Those leaks due to variations in temperature. 


The first can be divided into four subheads: | 


a. Defective work at the time of first setting the tubes. 
This phase of the subject is receiving so much attention, and 
the practice of setting tubes is so uniform and well under- 
stood all over the United States, that we scarcely feel it neces- 
sary to go further into it than to consider its effect on leak- 
age. This, as a cause of tube leakage, is very slight, because 
almost any kind of a job done by an apprentice boy in the 
front end will hold from one shopping of an engine to the 
next, while a much better job done by a skilled mechanic 
gives practically no trouble, and really never causes a delay, 
when done on the upper tubes in the fire-box; and yet the 
most skillful job that it is possible for a skilled mechanic to 
do on the bottom tubes in the fire-box will’ hold, at most, but 
a few days, in our largest boilers. 


b. Poor hurry-up work in running repairs is a much more 
prolific source of trouble than any one of the other causes 
given under the head of “‘mechanical,’ and yet the remedy is 
quickly stated—take time to do it well. 


c. Vibration of the tubes. Much stress is put upon this 
by some, especially if long tubes are used. That tubes do 
vibrate vertically there is no doubt in my mind since finding 
in a boiler a tube, 19 feet long, set so close to the bottom 
of the shell that a rivet head wore a hole through the tube. 
This vibration, as a cause of leakage, cannot be considered 
very important, because if it were, this action would certainly 
loosen the tubes in the smoke-box tube-plate. 


d. Wearing out of the tube ends by the abrasive action 
of the cinders. This cause is suggested by the Northern Rail- 
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Fig. 1. 


decapod engines here illustrated have been ordered in antici- 
pation of these track improvements and are expected to han- 
dle a train of 5,000 M’s up Clarion hill with a consolidation on 
the lead. 


* * * 


CAUSES OF LEAKS IN LOCOMOTIVE 
BOILER TUBES.—1.* 


M. E. WELLS.t+ 


In order to obtain some new information on this subject, 
we sent out, to foreign countries as well as to the principal 
railways of the United States, a list of questions concerning 
the causes of leaks in locomotive boiler tubes. We made a 
mistake in saying, in the letters to foreign railways, that the 
‘questions referred to iron and steel boiler tubes and tube- 
plates, as we used no other kind in the United States. On 
account of this, a number replied that they could give us no 
information, since they use only copper for fire-boxes and 
tube-plates, and, in some cases, copper and brass tubes. The 
copper and brass tubes, however, are being replaced with soft 
steel. At first these steel tubes were reinforced with copper 
safe-ends at the fire-box tube-plate, but the use of these is 
being discontinued, and they are setting the soft steel tube 
directly into the copper tube-plate. 

Some of the foreign railways, more thoughtful than myseif, 
gave quite full answers to the questions, realizing that the 
causes of leaks in locomotive boiler tubes are practically the 
same, whether the tube-plate is of copper or of steel; and it 
is interesting to note that if the causes for leaks, given by 

* Paper presented at the annual convention of the American Railway 


Master Mechanics’ Association, at Atlantic City, N. Jo June, 1907. 
+ Assistant master mechanic, Wheeling & Lake Erie R.R. 
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Operation 7. 


Union Pacific Railroad Method of Setting Boiler Tubes. 


way of France, and the same, or a similar condition, is 
referred to by the Pennsylvania Railroad, as “burnt-off and 
cracked beads, due to shallow fire-boxes.’”’ We hope to be able 
to show further on in this discussion that the real cause of 
this condition is internal in the boiler, rather than external, 
and that, really, this cause should be classified under the 
second general head, namely: leaks due to variations of tem- 
perature. 
Methods of Setting Flues. 


Before leaving this phase of the subject, and by way of 
comparative interest, we wish to show illustrations of tube- 
setting as reported by various countries. The method of set- 
ting tubes, with us, is so uniform, that I reproduce here an 
illustration and description of the process used by the Union 
Pacific Railroad, Fig. 1, as being practically standard for the 
United States. 


1. All scale must be removed from the flue hole by small 
air drill with small emery wheel on shaft of drill. 

2. All scale must be removed from end of flue. This can 
be done by holding a square file on end of flue while being 
cut to length and flue is revolving. 

3. Copper of proper thickness inserted and expanded in 
flue hole. Hdge of copper should be 1/32 inch from face of 


‘flue sheet. 


4, Flue inserted and pinned out. 

5. Rolled with roller expander. 

6. Expanded with Prosser sectional expander. 
7. Beaded with standard beading tool. 


There is some difference of opinion among us as to when the 
rollers should be used, whether before or after the sectional 
expander (Prosser); and some roads do not use rollers in 
either first setting of tubes or in running repairs, while some 
use them in first setting, but never in running repairs. How- 
ever, these slight variations in method are of very little 
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importance. Personally, I have never objected to the roller 
expanders, if they are used only-to tighten the tube in the 
tube-sheet; but when they are carelessly used to wear out and 
roll thin the material, there is serious objection to their use. 
In England, France and Germany only roller expanders are 
used, the sectional, or Prosser expander, never being men- 
tioned. Of the American railroads reporting, 60 per cent 
favored the sectional expander, and 40 per cent the roller 
expander. 

The Lancashire & Yorkshire Railway of England reports 
the use of an electric motor for rolling tubes. My experience 
has shown this method very disastrous to tubes, because the 
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expanded with Dudgeon’s apparatus (i.e., rolled) and riveted 
or beaded. Ferrules are not used in steel tubes, but are still 
used in brass tubes.’”’ However, now, in 1907, it writes: “We 
have only to report the use of steel tubes replacing brass 
tubes, and in the greater part of our new engines Serve tubes 
are being used. Our tubes are rolled and fortified by a stecl 
conical ring (ferrule).” While some of the railways of 
Europe are getting away from the use of the steel ferrule, 
here is a case where they have gone back to it. 

The Royal Bavarian States Railroad uses a copper safe-end 
on an iron tube. Fig. 4. It is simply rolled and beaded in 
the fire-box, and only rolled in the front end. Note the 
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Fig. 2. Method of Lancashire & Yorkshire Railway, showing Tube and Ferrules at Fire-box End. 


operator cannot tell when to stop, and the result is that tubes 
are actually rolled thin and worn out at the first setting. Air 
can be used for “prossering’” and beading, but a motor for 
rolling, we believe, should never be used. Rolling, if done at 
all, should be done by hand and by a mechanic. 

-This same road sent a drawing, Fig. 2, showing the tube 
and ferrule at the fire-box end. The ferrules are welded and 
made from Swedish high-carbon steel. Those made of solid 
drawn weldless tubing were found to be too soft. The fer- 
rules are driven in by an ordinary drift. The fire-box tube- 
plate is of copper, one inch thick, while the front tube-plate 
is of steel, % inch thick. This road does not bead over the 


end of the tube, while the North-Eastern Railway of England 


does. 

The London & South-Western Railway reports that tubes 
in the fire-box are expanded in the tube-plate by a roller 
expander, and that the tubes in the bottom half are beaded 
over and ferruled. 

The Great Eastern Railway of England reports tubes 
expanded with a roller expander and beaded, no ferrules being 
used. 

The Southern Railway of France says that its method con- 
sists in rolling and beading over the end of the tube, and then 
putting in a ferrule. When necessary to replace ferrules, it 
sometimes replaces the ordinary ferrule with one having a 
collar or bead. 

The Northern Railway of France says: “Our tubes of soft 
steel, 70 millimeters (2.75 inches) diameter, are swedged to 
66 millimeters (2.6 inches), and are rolled and beaded in the 
copper tube-plate as shown.” See Fig. 3. 

The French have the same trouble we all have with the 
tube-holes getting out of round, especially in the upper cor- 
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Fig. 3. Boiler Tube Setting, Northern Railway of France. 


ners. This is the best kind of evidence that they have to roll 


and re-roll their tubes frequently, to keep them tight, as we 
do. In the lower tubes, where they leak most often and there- 
fore require more frequent rolling, they swedge the tube ends 
down to 60 miliimeters (2.36 inches) instead of 66 millimeters 
(2.6 inches), thereby giving more metal in the bridges. The 
bridges for 2.75-inch tubes are from 0.66 of an inch to 0.79 
of an inch, not counting the swedging. 

The Hastern Railway of France reported in 1895 to the 
International Railway Congress as follows: “All tubes are 


increased strength of the safe end, and the way shimming in 
the front end is avoided. 

Under the second general head of our subject, “Leaks Due 
to Variations of Temperature,’ we have two subheads: a. 
Causes of leaks due to equal variations of temperature; and 
b. Those due to unequal variations of temperature, 


Tube Ends not Loosened by Even Heating and Cooling. 

It can be clearly demonstrated that small damage is done 
to boiler tube joints when they are subjected to equal vari- 
ations of temperature; that is, tube ends, fitted in a tube- 
plate, can be heated up and cooled down a great number of 
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Fig. 4. Boiler Tube Setting, Bavarian State Railways. 


times, and not become loosened, if all connected parts are 
heated up and cooled down uniformly. By way of experiment, 
and to determine if the uniform heating up and cooling down 
loosens a tube in a tube-plate, we have made the following test: 
A piece of 24-inch tube was set in a 14-inch tube-plate in 
the regular way. In order to be able to detect the slightest 
loosening, the bead was chipped off and dressed down so that 
the joint between the tube and the copper shim could be peri- 
odically inspected by means of a strong magnifying glass. We 
also used the hammer test. For heating, we used a gas oven, 
the average temperature of which was about 450 degrees F. 
This temperature was determined by means of fusible metal 
of known fusing point. This test was carried on through a 
period of about sixty days, and in that time this plate was 
heated up and cooled down an average of twice in twenty-four 
hours, through a range of about 400 degrees F. In spite of the 
120 heatings and coolings, the tube shows no signs whatever of 
loosening. From this we conclude that it takes something 
more than the uniform heating up and cooling down of a tube 
to loosen it in the tube-plate. This we have also learned in a 
practical way from the fact that the top tubes in a fire-box 
give practically no trouble from leaking, as compared with 
the bottom tubes, and yet these top tubes are subjected to 
slightly higher temperatures than the bottom tubes. 
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CALCULATING THE DIMENSIONS OF WORM 
GHARING.* 


RALPH E. FLANDERS.} 


This article makes no pretense of giving any new informa- 
tion, nor of treating the subject from a new standpoint. It is 
intended to be simply a compilation of rules for the calcula- 
tion of the dimensions of worm gearing, expressed with as 


_much simplicity and clearness as the writer can attain to. 


No attempt has been made to give rules for estimating the 
strength or durability of worm gearing, although the question 
of durability, especially, is the determining factor in the 
design of worm gearing. lf the worm and wheel are so pro- 
portioned as to have a reasonably long life under normal 
working conditions, it may be taken for granted that the 
teeth are strong enough for the load they have to bear: No 
simple rules have ever been proposed, so far as the writer is 
aware, for proportioning worm gearing to suit the service it 
is designed for. Judgment and experience are about the only 
factors the designer has for guidance. In Europe, a number 
of builders are regularly manufacturing worm drives, guaran- 
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Fig. 1. Distinction between the Terms Lead and Linear Pitch as 
Applied to Worms. 


teed for a given horse-power at a given speed. The dimen- 
sions of these drives are not made public, however; they 
would doubtless be of great value for purposes of compari- 
Son if they could be obtained. In the absence of these or 


other practical data, the writér has dodged the issue entirely. 


Definitions and Rules for Dimensions of the Worm. 

In giving names to the dimensions of the worm there is one 
point in which there is sometimes confusion. This relates to 
the distinction between the terms “pitch” and “lead.” In this 
article we will follow the nomenclature indicated in iow ale 
Here are shown three worms, the first single-threaded, the 
second double-threaded, and the last triple-threaded. As 
shown, the word “lead” is assumed to mean the distance which 
a given thread advances in one revolution of the worm, while 
by “pitch,” or more strictly “linear pitch,” we mean the dis- 
tance between the centers of two adjacent threads. As may 
be clearly seen, the lead and linear pitch are equal for a 
Single-threaded worm. For a double-threaded worm the lead 
is twice the linear pitch, and for a triple-threaded worm it is 
three times the linear pitch. From this we have: 


Roe 1. To find the lead of a worm, multiply the linear 
pitch by the number of threads. 


It is understood, of course, that by the number of threads 
is meant, not the number of threads per inch, but the number 
of threads in the whole worm—one, if it is single-threaded, 
four, if it is quadruple-threaded, etc. Rule 1 may be trans- 
posed to read as follows: 


Rute 2. To find the linear pitch of a worm, divide the lead 
by the number of threads. 


The standard form of worm thread, measured on an axial 
Section as shown in Fig. 2, has the same dimensions as the 
Standard form of involute rack tooth of the same linear or 
circular pitch. It is not of exactly the same shape, however, 
not being rounded at the top nor provided with fillets. The 
thread is cut with a straight-sided tool, having a square, flat 
end. The sides have an inclination with each other of 29 


* The following articles on worm gearing have previously appeared 

MACHINDRY : Worm Gearing, December, 1902, engineering edition ; 
Theoretical Efficiency of Worm Gearing, December, 1903, engineering 
edition; An Example of Worm Gearing, June, 1905; The Worm Gear, 
October, 1905, engineering edition ; On the Location of the Pitch Circle 
in Worm Gearing, November, 1905. 

7 Address: 107 E. 23d St., New York, N. Y. 
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degrees, or 14% degrees with the center line. The following 
rules give the dimensions of the teeth on an axial section 
for various linear pitches. For nomenclature, see Fig. 2. 


RuLE 38. To find the whole depth of the worm tooth, multi- 
ply the linear pitch by 0.6866. 

Rue 4. To find the width of the thread tool at the end, 
multiply the linear pitch by 0.31. 

Rute 5. To find the addendum or height of worm tooth 
above the pitch line, multiply the linear pitch by 0.3183. 

Rute 6. To find the outside diameter of the worm, add 
together the pitch diameter and twice the addendum. 

Rue 7. To find the pitch diameter of the worm, subtract 
twice the addendum from the outside diameter. 

RULE 8. To find the bottom diameter of the worm, subtract 
twice the whole depth of tooth from the outside diameter. 

Rute 9. To find the helix angle of the worm and the gash- 
ing angle of the worm-wheel tooth, multiply the pitch diameter 
of the worm by 3.1416, and divide the product by the lead; the 
result is the cotangent of the tooth angle of the worm. 


Rules for Dimensioning the Worm-wheel. 

The dimensions of the worm-wheel, named in the diagram 
shown in Fig. 3, are derived from the number of teeth deter- 
mined upon for it, and the dimensions of the worm with 
which it is to mesh. The following rules may be used: 

Rute 10. To find the pitch diameter of the worm-wheel, 
multiply the number of teeth in the wheel by the linear pitch 
of the worm, and divide the product by 3.1416. 

Rute 11. To find the throat diameter of the worm-wheel, 
add twice the addendum of the worm tooth to the pitch diam- 
eter of the worm-wheel. 

Rute 12. To find the radius of curvature of the worm- 
wheel throat, subtract twice the addendum of the worm tooth 
from half the outside diameter of the worm. 


The face angle of the wheel is arbitrarily selected; 60 de- 
grees is a good angle, but it may be made as high as 80 or 
even 90 degrees, though there is little advantage in carrying 
the gear around so great a portion of the circumference of 
the worm, especially in steep pitches. 

Rue 13. To find the diameter of the worm-wheel to sharp 
corners, multiply the throat radius by the cosine of half the 
face angle, subtract this quantity from the throat radius, mul- 
tiply the remainder by 2, and add the product to the throat 
diameter of the worm-wheel. 

If the sharp corners are flattened a trifle at the tops, as 
shown in Figs. 3 and 5, this dimension need not be figured, 
“trimmed diameter” being easily scaled from an accurate 


drawing of the gear. 
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Fig. 2. Nomenclature of Worm Dimensions. 


There is a simple rule which, rightly understood, may be 
used for obtaining the velocity ratio of a pair of gears of any 
form, whether spur, spiral, bevel, or worm. The number of 
teeth of the driven gear, divided by the number of teeth of 
the driver, will give the velocity ratio. For worm gearing 
this rule takes the following form. 


Rute 14. To find the velocity ratio of a worm and worm- 
wheel, divide the number of teeth in the wheel by the number 
of threads in the worm. 


Be sure that the proper meaning is attached to the phrase 
“number of threads” as explained above under Rule 1. The 
revolutions per minute of the worm, divided by the velocity 


sratio, gives the revolutions per minute of the worm-wheel. 


Rue 15. To find the distance between the center of the 
worm-wheel and the center of the worm, add together the 
pitch diameter of the worm and the pitch diameter of the 
wormrwheel, and divide the sum by 2. 

Rute 16. To find the pitch diameter of the worm, subtract 
the pitch diameter of the worm-wheel from twice the center 
distance. 
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The worm should be long enough to allow the wheel to act 
on it as far as it will. The length of the worm required for 
this may be scaled from a carefully-made drawing, or it may 
be calculated by the following rule: 

Rute 17. To find the minimum length of worm for com- 
plete action with the worm-wheel, subtract four times the 
addendum of the worm-thread from the throat diameter of the 
wheel, square the remainder, and subtract the result from the 
square of the throat diameter of the wheel. The square root 
of the result is the minimum length of worm advisable. 
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Fig. 3. Nomenclature of Worm-wheel Dimensions. 

The length of the worm should ordinarily be longer than 
the dimension thus found. Hobs, particularly, should be long 
enough for the largest wheels they are ever likely to be called 
upon to cut. 


Departures from the Above Rules Sometimes Advisable. 

The throat diameter of the wheel and the center distance 
may have to be altered in some cases from the figures given 
by. the preceding rules. If worm-wheels with small numbers 
of teeth are made to the dimensions given, it will be found 
that the flanks of these teeth will be partly cut away by the 
tops of the hob teeth, so that the full bearing area:is not avail- 
able. The matter becomes serious when there are less than 
25 teeth in the worm-wheel. There are two ways of avoiding 
the difficulty. One of them is to increase the included angle 
of the sides of the thread tool. This departure from standard 
form, however, may be avoided by an increase in the throat 
diameter of the wheel, and consequently in the center distance. 
Discussions of this subject will be found in ‘‘Formulas in 
Gearing,’ and “Practical Treatise on Gearing,’ both published 
by the Brown & Sharpe Mfg. Co., Providence, R. I. 

On the other hand, some designers claim to get better re- 
sults in efficiency and durability by making the throat diam- 
eter of the worm-wheel smaller than standard, where it is 
possible to do so without too much under-cutting. For a dis- 
cussion of this subject, see the articles by various writers, 
mentioned in the foot note on the preceding page. In no 
case, however, should the throat diameter ever be made 
so small as to produce more interference than is met with in 
a standard 25-tooth worm-wheel. 


Two Applications of Worm Gearing. 

Worm-wheels are used for two purposes. They may be em- 
ployed to‘transmit power where it is desired to make use of 
the smoothness of action which they give, and the great reduc- 
tion in velocity of which they are capable; instances of this 
application of worm gearing are found in the spindle drives 
of gear cutters and other machine tools. They are also used 
where a great increase in the effective power is required; in 
this case advantage is generally taken of the possibility of 
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making the gearing self-locking. Such service is usually in- 
termittent or occasional, and the matter of waste of power is 
not of so great importance as in the first case. Examples of 
this application are to be found im the adjustments of a great 
many machine tools, im training and elevating gearing for 
ordnance, etc. Im the case of elevator gearing and worm feeds 
for machinery, the functions of the gearing are, in a measure, 
a combination of those in the two applications. 


Examples of Worm Gearing Figured from the Rules. 

To show how the rules given above may be applied, we will 
work out two examples. The first of these is for a light ma- 
chine tool spindle drive, in which power is to be transmitted 
continuously. It is determined that the velocity ratio shall 
be 8 to 1, and that the proper linear pitch to give the strength 
and durability required shall be about % inch; the center dis- 
tance is required to be 5 inches exactly. This case comes 
under the first of the two applications just described. 

Assume, for instance, 32 teeth in the wheel, and a quadruple- 
thread worm. We will figure the gearing with these assump- 
tions, and see if it appears to have practical dimensions. 

The pitch diameter of the worm-wheel by Rule 106 is found 
to be 

32 X % 
3.1416 

The pitch diameter of the worm by Rule 16 is found to be 
(2 X 5) — 7.6394 = 2.3606 inches. 

The addendum of the worm thread by Rule 5 is found to be 
0.3183 X 34 = 0.2387 inch. 

The outside diameter of the worm by Rule 6 is found to be 
2.3606 + (2 X 0.3183) = 2.8380 inches. 

For transmission gearing the angle of inclination of the 
worm thread should be not less than 18 degrees or there- 
abouts, and the nearer 30 or even 40 degrees it is, the more 
efficient will it be. From Rule 1 we find the lead to be 
4°34 == 3 imehes. 

The helix angle of the worm thread is found from Rule 9, 
23606 X 3.1416 | 3 = 24722 = cot. 22 degrees: approximately. 
This angle will give fairly satisfactory results. The calcula- 
tions are not carried any further with this problem, whose 
other dimensions are determined from those just found. In 
the following case, however, all the calculations are made. 

For a second problem let it be required to design worm 
feed gearing for a machine to utilize a hob already in stock. 
This hob is double-threaded, 14 inch linear pitch, and 2% 
inches diameter. The center distance of the gearing is imma- 
terial, but it is decided that the worm-wheel ought to have 
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Fig. 4. Shape of Blank for Worn. 


about 45 teeth to bring the ratio right. The only calculations 
made are those necessary for the dimensions which would 
appear on the shop drawing. 

To find the lead, use Rule 1: 0.5 * 2—1.0 inch. 

To find the whole depth of the worm tooth, use Rule 3: 
0.5 X 0.6866 = 0.3433 inch. 

To find the addendum, use Rule 5: 0.5 X 0.3183 = 0.15915 
inch. 

To find the pitch diameter of the worm, use Rute 7: 
2X 0.15915 = 2.1817 inches. . 

To find the bottom diameter of the worm, use Rule 8: 2.5 — 
2X 0.3433 = 1.8134 inch. 

To find the gashing angle of the worm-wheel, use Rule 9: 
218 X 3.14 =1—6.849—cot. 8 degrees 20 minutes, about. 
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To find the pitch diameter of the worm-wheel, use Rule 10: 
45 X 0.5 + 3.1416 = 7.1620 inches. 

To find the throat diameter of the worm-wheel, use Rule 11: 
7.1620 + 2 X 0.15915 = 7.4803 inches. 

To find the radius of the throat of the worm-wheel, use Rule 
12: (2.5 + 2) — (2 X 0.15915) = 0.9317 inch, 

The angle of face may be arbitrarily set at, say, 75 degrees, 
in this case. The “trimmed diameter” is scaled from an accu- 
rate drawing, and proves to be 7.75 inches. 

To find the distance between centers of the worm and wheel, 
use Rule 15: (2.1817 + 7.1620) + 2—= 4.6718 inches. 

To find the minimum length of threaded portion of the 
worm, use Rule 17: 17.4803 —4 x 0.15915 = 6.8437 

/ 7.4803? — 6.8437? = 8.04 inches. 

It will be noted that the ends of the threads in Fig. 2 are 
trimmed at an angle instead of being cut square down, as in 
Fig. 1. This gives a more finished look to the worm. It is 
easily done by applying the sides of the thread tool to the 
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Fig. 5. Model Drawing of Worm and Worm-wheel. 


blank just before threading, or it may ‘be done as a separate 
operation in preparing the blank, which will in either case 
have the appearance shown in Fig. 4. The small diameters 
at either end of the blank in Fig. 4 should, in any event, be 
turned exactly to the bottom diameter shown in Fig. 2, and ob- 
tained by Rule 8. This is of great assistance to the man who 
threads the worm, as he knows that the threads are sized 
properly as soon as he has cut down to this diameter with the 
end of his thread tool. This always supposes, of course, that 
the thread tool is accurately made. 

A model drawing of a worm-wheel and worm, properly di- 
mensioned, is shown in Fig. 5. This drawing follows, in gen- 
eral, the model drawings shown by Mr. Burlingame in the 
August, 1906, issue of Macurtnery, taken from the drafting- 
room practice of the Brown & Sharpe Mfg. Co. In cases where 
the worm-wheel is to be gashed on the milling machine before 
hobbing, the angle at which the cutter is set should also be 
given. This is the same as the angle of worm tooth found by 
Rule 9. In cases where the wheel is to be hobbed directly 
from the solid by a positively geared hobbing machine, this 
information is not needed. It might be added that it is im- 
practicable with worm-wheels having less than 16 or 18 teeth 
to gash the wheel, and then hob it when running freely on 
centers, if the throat diameter has been determined by Rule 11. 


Formulas for the Design of Worm Gearing. 
For the convenience of those who prefer to have their rules 
compressed into formulas, they are so arranged below. The 
reference letters used are as follows: 
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N =number of teeth in worm-wheel. 
nm —=number of teeth or threads in worm. 
P’=circular pitch of wheel and linear pitch of worm. 
1 =lead of worm. 
g9 =whole depth of worm tooth. 
t’ = width of the thread tool at the end. 
s addendum or height of worm tooth above pitch line. 
o = outside diameter of the worm, 
d =pitch diameter of the worm. 
b =bottom or root diameter of the worm, 
6 =helix angle of worm and gashing angle of wheel. 
6 =face-angle of worm-wheel. 
= pitch diameter of the worm-wheel. 
O =throat diameter of the worm-wheel. 
O’ = diameter of the worm-wheel to sharp corners. 


U = radius of curvature of the worm-wheel throat. 

FR = velocity ratio. 

C =distance between centers. 

#2 =threaded length of worm. 

ie Ub we (1) 

fees MEOE (2) 
g = 0.6866 P’. (3) 
“Y= 0.31 P’. (4) 
cp SSORRM Romie (5) 
O07 2s) (6) 
d =o0—2s. (7) 
b =0— 29. (8) 

Cotangent 6 = 3.1416d = 1. (9) 
De INEP a ona 1.6) (10) 
(0) SD) Dy isp) 
U = %o— 2s. . (12) 
O’ = 2(U — U cos. 5/2) + O. (13) 
R=) Ne 7. (14) 
C=(D+d) = 2. (15) 
d =20—D. (16) 

Minimum value of r= y 0?— (0 —4s)?. (17) 


* * 


THE AUTOMOBILE AS THE PIONEER OF CIVILIZATION. 

It is a curious fact that the automobile is put to its best 
practical use, as it seems, not in the countries of the highest 
development in civilization, but in the way-off corners of the 
world, where one would hardly’ expect to meet with so recent 
an indication of the presence of civilized man. Thus, in 
Madagascar there has been regular freight and passenger traf- 
fic over a route over 200 miles long, all since June, 1903. 
The motor cars use two days to cover the distance mentioned. 
Even in Tunis has a long-distance motor-car route been estab- 
lished, giving regular service over a line 80 miles long. The 
use of motor cars for this purpose is rather limited in this 
country, although they have been employed to some extent in 
the newly developed mining regions in the arid southwest, 
where there is considerable difficulty in the employment of 
animals, owing to the heat and lack of water. One of these 
routes, that connecting the Bull Frog and Goldfield mining dis- 
tricts with the nearest railroad station, adopted a novel 
scheme for monopolizing the highway built for the purpose. 
Over the gullies, which had to be bridged, the cars are run 
on stringers, with suitable guides to prevent them from run- 
ning off. There is no flooring to these bridges, so that it is 
impossible for a horse-drawn vehicle to cross. 


* * & 


The Times Engineering Supplement gives some details about 
a remarkable garage, which are of interest mostly as indica- 
tive of the enormous growth the automobile business has had 
abroad for commercial purposes. The garage referred to is 
to be erected in London and is to accommodate 960 motor 
cabs. One of the most interesting details is the safety 
arrangement for the petrol or gasoline. While the building is 
built wholly of fire-proof materials, containing no wood, but 
only steel protected by concrete, the petrol storage, designed 
to contain 3,200 gallons, would in itself constitute an element 
of danger. This storage has iron doors and fireproof parti- 
tions, and the roof is so constructed that, were a fire to occur, 
a layer of sand weighing 62 tons would at once descend bodily 
and extinguish any fire in the petrol. 
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Fig. 1. Planing Lathe Saddles in Gangs. 


Fig. 2. Planing Aprons for the Saddles shown in Fig. 1. 
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ADVANCED BRITISH MANUFACTURING 
METHODS. 


The accompanying half-tone illustrations show seven inter- 
esting examples of repetition work in machine tool manufac- 
turing, taken from the well-known works of Alfred Herbert, 
Ltd., Coventry, England. In the March and April issues of Ma- 
CHINERY half-tones were shown illustrating some structural 
features of the new Edgwick works of this concern at Coven- 
try, which may be regarded as representative of advanced 
machine shop construction abroad. It will be admitted read- 
ily enough that the accompanying cuts, showing quantity pro- 
duction work, illustrate practice equal in most respects to the 
best methods pursued by leading American tool builders. 

Fig. 1 shows the planing of lathe saddles in gangs of six, 
each casting being held in a dove-tail slotted jig in which 
the top guide of the carriage is chucked. 

Fig. 2 shows the planer working on fifteen aprons for the 
lathe saddles illustrated in Fig. 1. In this case the aprons 
are simply chucked on the table using ordinary appliances, 
no jigs whatever being employed. 
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Fig. 3. Milling Toggle Levers for Turret Lathe Chucks. 


Fig. 6 shows the planing of heads of small turret or ‘“‘cap- 
stan” lathes, as they are known in British practice. In this op- 


_ eration fourteen heads are planed at once, two strings of seven 


each being ranged on the table. Here also there are no jigs 
used, as the nature of the work does not require it and, more- 
over, the irregularity of castings usually makes it the best 
practice to accommodate the casting to the finished require- 


- ments in the first operation, using the planed surfaces as gage 
- points for determining the other dimensions in the succeeding 


of the Herbert hexagon turret lathe. 


operations. 

Fig. 7 shows twenty-six cut-off slides for the Herbert hexa- 
gon turret lathe, these being in two strings of thirteen each. 
A large number of the slides are lying on the floor in front 
of the planer. 

The same practice of grouping work in gangs is followed in 
milling machine work, and Fig. 3 is one illustration of the 
practice, showing the milling of toggle levers for the chuck 
Fig. 4 is an example 
of index milling, the work being the index disks for turrets. 


__.These are strung together on an arbor, and are. indexed by 


the simple device shown on the front. : 
Fig. 5 illustrates the gang method of milling’ the conical 
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holders used in the chuck of the Herbert turret lathe. In 
this case four saws are used at once and four holders are in- 
dexed simultaneously, the holders being held so that they are 
retained in position even after being slitted completely apart. 


Fig. 4. Milling Index Disks for Turrets. 


Fig. 5 Slitting Conical Holders used in Turret Lathe Chucks. 


The pattern or “dummy” casting for setting planer tools, 
which is so much used in American practice on similar work, 
is not shown in use in any of these examples. This seems 
somewhat strange, for the use of the pattern is a great time- 
saver in the setting of the tools. 
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Fig. 6. Planing Heads for Small Turret Lathes. 


Fig. '7. Planing Cutting Off Slides for Turret Lathes. _ 
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ROTARY ENGINES. 


W. H. BOOTH.* 


Next to perpetual motion machines, the rotary engine is 
the favorite hunting ground of the born inventor, It often 
gives one a pang of regret to see the enormous ingenuity of 
the men who bring forth rotary engines, and yet only a frac- 
tion of the total number invented ever comes within one man’s 
ken. I should be sorry to say how many I have seen in my 
time, but I well remember the first one which was brought to 
my notice by a man who had, as usual, put money into it. He 
could not describe it, but, of course, it differed from all that 
had hitherto been invented. Finally, when I saw it, it proved 
to be of the very familiar type of the Beale’s exhauster with 
spring shutters that moved in and out as an inner solid cylin- 
der rotated inside a hollow cylinder. It is of interest to know 
that Mr. Beale’s gas exhauster was invented as a rotary engine, 
but proved a failure, as all of that stamp have done, and must 
do, but the inventor, or someone else, converted it into a 
gas exhauster for which purpose it is very suitable. 

The first rotary engine which presented itself to me as 
really outside the ordinary type, was an uncommonly ingen- 
jous machine. The great trouble with rotary engines that 
have shutters is that there is so very much rubbing friction 
and so very little piston-generated volume. This the inventor 
sought to remedy. He placed a cylindrical steam admission 
valve inside the shaft of the rotor, and admitted steam through 
this hollow valve. He also revised and varied the cut-off by 
slightly varying the angular position of this cylindrical valve. 
It was very ingeniously contrived and was very well made. 
But the main part of the invention, that which reduced the 
distance moved by the shutters over the surface of the cylin- 
der, was the elimination of most of the shutter friction, for 
the cylinder rotated nearly as fast as the inner rotor. The 
eylinder was carried in roller bearings and went round with 
the shutter. I do not clearly recollect the whole of the ar- 
rangement, but the rotor did not turn on the same center as 
the cylinder. They were slightly eccentric, and the difference 


of diameter was made up by shutters which were constantly 


kept pressed against the periphery of the cylinder. The rotor 
rolled on the cylinder; that is to say, it drove the cylinder 
around as if this was an inside gear driven by a pinion, but 
little smaller than the gear. This rolling contact gave to the 
rotor and cylinder exactly equal peripheral velocities. The 
peripheral velocity of the cylinder was, therefore, slightly less 
than that of the sliding shutters of the rotor, and these moved 
slowly over the cylinder with a speed that was represented by 
the ratio of the radius of the rotor body and of the shutter 
tips when out to their full extent. This movement was 
slow, perhaps a fourth or a fifth that of the ordinary shutter 
engine with fixed cylinder. The rotor was in perfect balance, 
and as the shutters went round with the outer cylinder this 
was in perfect balance also, though the two rotating bodies did 
not have the same center of revolution. A small engine ap- 
peared to work perfectly. It ran quietly at a very high speed, 
driving an electric generator in London, and it had no vibra- 
tion troubles. All its parts were practically lathe finished, the 
rollers being cut off in lengths, and all was to gage and inter- 
changeable. Where trouble could be seen ahead was in the 
valve. This internal valve had to stand still, and the rotor 
rotated upon it. Here was as much surface rubbing as had 
been gotten rid of in another part of the engine, .‘t was 
not of serious moment in the small machine, but it fair 
to become serious in machines of larger size, and t. point 
was realized by the inventor, for he considered it to ke a suit- 
able machine to form one end of a line of steam engines for 
which the larger sizes were to be turbines. I never heard 
what became of this engine, but it was about the best I ever 
saw, and had points in its small sizes that may have enabled 
it to live for certain fields of work, as for engines for small 
launches, or even for steam-driven commercial vehicles. 

A neat rotary engine of noticeable excellence was one in 
which a bilobed rotating piece, similar to the rotor in a Root’s 
blower, rotated eccentrically within a three-lobed casing or 
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cylinder. The two rotating pieces, for the cylinder as well as 
the rotor proper rotated, were connected by a sort of inside 
sun and planet gearing which held them rigidly in correct 
relative positions. This little motor was shown driving a pro- 
peller in a glass tank, and it could be instantly and rapidly 
reversed by the simple movement of a lever. It was exceed- 
ingly ingenious and pretty, but it seemed to me that there 
might be trouble in time with the gearing, the stress upon 
which was heavy, for the work done on the shaft was the dif- 
ference of the work done by the two moving parts, and the 
wheels had to carry a lot of interchange work. I am unable to 
recollect the valve gear sufficiently to describe it, but the 
whole engine was very simple and well made. There were, of 
course, the usual flat ends of the rotor to be kept steam tight 
against the cylinder. 

The next engine of note was of a somewhat different order. 
A solid rotor cylinder rotated in a cylindrical case of about two 
or three inches larger radius. A projecting but non-sliding 
shutter closed the annular space. The problem was to get this 
piece round the cylinder, and yet to furnish an abutment for 
the steam to push against. To gain this end a rotary cylinder 
as large as the rotor was placed in a parallel cylinder and 
rolled upon the rotor, but it had a longitudinal gullet cut in 
its surface like the gullet in a Geneva winding stop, and the 
projecting shutter of the rotor coincided with this gullet at 
each revolution and thus got round its circle, the rotating. 
valve or chuck cylinder closing the annular passage round the 
rotor as soon as the shutter or tooth had passed. The two 
rotors were kept in correct position by a pair of equal gears. 
What bid fair to make large engines clumsy was that the 
auxiliary rotor had to be of the same diameter as the rotor 
which had a rolling contact with it. The engine seen by me: 
moved at a very high velocity and was exceedingly ingenious,. 
but I felt obliged to tell my friend, who was proposing to 
finance it,-that I had seen other rotary engines as good, and I 
did not know of any rotary engine at that moment that was 
enjoying a commercial life. 

Now this is a fact of great moment to any young engineer 
who may run up against some form of rotary engine that is 
going to revolutionize everything. If his pet engine succeeds, 
let him hear in mind that it is the first one that has done so. 
What does this mean? It means that there is some practical 
difficulty that excludes these engines for commercial purposes. 
Possibly each one of the three engines I have described might 
find a field in some motor vehicle or boat, for in each case the 
weaknesses that seemed most apparent to me were not marked 
in the small sizes, and would only become very serious as 
dimensions and power increased. It was more or less dis- 
tressing to know that some man had spent years of ingenuity 
on these little rotary engines. How do these rotary inventors: 
live? Who finds the early cash to keep the engines afloat, and’ 
—if they ever do go to flotation with a secretary and a board of 
directors, what then becomes of them? They pass into oblivion. 
One does not see them about. Their users seem all to lie very” 
low, and yet they are full of ingenuity, are often well made,. 
and have gone through a lot of development. But they seem 
all to be too much tied as to dimensions. They have inherent 
difficulty for larger sizes, and there seems to be something in 
the rotary principle which circumvents the most ingenious 
method of the inventor. The chief trouble, I take it, is the 
small cylinder volume per unit of piston rubbing surface. 
Then there is the flat end of the rotor, which has to be kept 
tight, and so on through other details which perhaps help to: 
explain why so many are called and none are chosen. 

* * * 

The construction followed in tall office buildings of New 
York and other cities has an important effect on the insur- 
ance rates. The ‘Caledonian,’ a new building recently erected 
in Pine Street, New York, carries an insurance rate of only 
50 cents per $1,000. The building has a cast iron frame pro- 
tected by porous terra-cotta and brick, and is twelve stories. 
high. In contrast to this is a ten-story building in Broad 
Street, not far from the New York Stock Exchange, which pays. 
twice as much, or $1.00 per $1,000. The addition in rate is. 
because the metal frame is not protected by either terra-cotta 
or brick. 
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RHEAMERS.—1. 


ERIK OBERG.* 


Reamers, in the narrowest sense of the word, include only 
tools intended for producing a hole that is smooth and true 
to size. In a wider sense, however, the word is applied to any 
solid circular tool, with a number of cutting edges, used for 
enlarging cored or drilled holes, little or no account being 
taken of whether the resulting hole is strictly true to size or 
not. With reference to the manner in which the reamers are 
made, we may distinguish between solid and inserted blade 
reamers. The latter are usually adjustable for size. With 
reference to the purpose of reamers, and the manner in which 
they are used, we distinguish mainly between hand reamers, 
chucking reamers, shell reamers, and taper reamers. The lat- 


Machinery, N. ¥. 


Fig. 1. General Appearance of Hand Reamer, with Guide. 


ter class of reamers is mostly, perhaps, used by hand, the same 
as the hand reamer, but the hand reamer is considered to 
mean only a straight reamer, and the taper reamer forms a 
class by itself. On the boundary between reamers and drills 
is the grooved chucking reamer, which is used for roughing 
cored holes, and is fluted with spiral grooves like a twist drill. 
Center reamers constitute a special class of reamers, which 
are used for reaming the centers in pieces to be held between 
the centers in the lathe, 


Hand Reamers. 

The ordinary hand reamer, provided with guide, is shown in 
Fig. 1. As seen from the cut, it consists of a cutting portion, 
a shank, and a square by which it is turned when in use. As 
is also shown, the end portion of the shank on which the 
square is formed is turned down below the diameter of the 
shank proper. The purpose of this is to prevent any burrs 
that may be raised on the edges of the square by the wrench, 
by which the reamer is turned, from projecting outside of the 
diameter of the shank, thus either preventing the reamer from 
being drawn clear through the hole reamed, or causing 
scratches in the hole if the reamer be pulled through. Be- 
tween the cutting portion and the shank there is a short 
neck, the purpose of which is, primarily, to provide for clear- 
ance for the grinding wheel when grinding the cutting edges 
as well as the shank of the reamer, and also to permit the 
cutter by which the flutes are cut to clear the shank so as to 
give a more finished appearance to the tool. The main require- 
ments placed on a hand reamer are that it shall be able to pro- 
duce a smooth, a straight, and a round hole. The first of 
these requirements may be obtained in either of three ways: 
By giving the reamer an odd number of fiutes; by fluting the 
reamer with spiral flutes; or by giving an even number of 
flutes, but placing these at irregular intervals on the peri- 
phery of the reamer. This latter practice is at present the 
most common one, and is employed by leading manufacturers 
of reamers. The uneven spacing of the cutting edge is termed 
“breaking up the flutes,” and is the simplest and most effec- 
tive way of making a reamer which will produce a smooth 
hole. 

For cbtaining a straight hole, the reamer should be provided 
with a guide. This provision is not generally made in ream- 
ers manufactured for the market, but is one of great impor- 
tance in’ a tool that is expected to produce accurate work. 
The requirements mentioned are discussed at length in an 
article on hand reamers in the January, 1906, issue of Ma- 
CHINERY. 

Relief. 

It will also be necessary to remark that giving too much or 
too little relief to a reamer will tend to produce unsatisfac- 
tory results. Too much relief invariably causes a reamer to 
chatter. Too small relief, again, will wear the reamer more, 
as the shavings get in between the cutting edges and the work 
to be reamed and slowly grind away the land; besides, there 
is a tendency to bind the reamer in the hole, with the conse- 
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quent results of injuring the hole as well as the reamer, and 
causing the expenditure of more exertion in performing the 
reaming operation. 

In this connection it might be mentioned that the flat relief, 
although mostly used, is not the most desirable, nor the ideal 
one, because the cutting edge is not properly supported. The 
best results are obtained by a relief as shown in Fig. 2. The 
difference between this relief and the flat is very obvious from 
the cut, where the latter relief has been shown in dotted lines. 
This special relief, usually termed the eccentric relief, is used 
only by two prominent tool manufacturers, but it is to be 
strongly recommended, because it adds greatly to the reamer’s 
capability of producing a smooth hole. The relief is produced 
by placing the reamer in a grinding machine, as usual, but 
not on centers in line with the spindle, but on auxiliary cen- 
ters, provided with adjustment sideways, so as to enable them 
to be set at different positions for different relief wanted on 
different sizes and kinds of reamers. The reamer is thus held 
eccentrically. A rocking motion is then imparted to the spin- 
dles holding the auxiliary centers, and in this manner the 
grinding wheel, traveling forth and back along the reamer, 
will produce an eccentric relief. 

This eccentric relief, however, is not in favor with all users 
of reamers. The eccentrically relieved reamer is purely a 
finishing reamer, and cannot with advantage be used to remove 
any considerable amount of metal, because it has practically 
a negative rake. When hand reamers are used merely for the 
purpose of removing stock, or in other words, simply for en- 
larging holes, the flat relief will undoubtedly prove to be 
superior to the eccentric. The primary use of straight hand 
reamers, however, is for producing holes true to size and 
smoothly finished, removing meanwhile but a small amount of 
stock. For this purpose nothing excels the eccentric relief. 
That there is a distinct difference between the relief required, 
according to the use to be made of the reamer, is best proved 
by the fact that, while some manufacturers of tools always 
relieve their reamers eccentrically, intending them to be used 
as finishing reamers, some of their customers, after receiving 
an order, place the reamers in a grinding machine and replace 
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the eccentric relief with a flat one, because they find this 
relief better for their purposes, viz., simply enlarging holes, 
irrespective of the highest requirements of accuracy and 
smoothness. : 

Reamers with Helical Flutes. 

Although the advantages of helical, or, as it is commonly 
called, spiral cutting edges are somewhat doubtful for straight 
reamers for ordinary use, they are recommended for such 
work ~here the hole reamed is pierced crosswise by openings. 
A ynded reamer should have left-hand spiral flutes, in 
01 Jrevent the tool from drawing into the work. The 
aNgsw wi Spiral should be such that the cutting edges will make 
an angle of 15 degrees with a plane passed through the axis 
of the reamer. The number of flutes may be the same as if 
the reamer were provided with straight cutting edges, and the 
same kind of fluting cutters are employed. 


Threaded-end Hand Reamers. 

Hand reamers are sometimes provided with a thread at the 
extreme point in order to give them a uniform feed when per- 
forming the reaming operation. The diameter on the top of 
this thread at the point of the reamer is considerably smaller 
than the reamer itself, and the thread tapers upward until it 
reaches a dimension of from 0.003 to 0.008 inch, according to 
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size, below the size of the reamer; at this point the thread 
stops, and a short neck, about 1/16 inch wide, separates the 
threaded portion from the actual reamer, which is provided 
with a short taper from 3/16 to 7/16 inch long, according to 
size, up to where the standard diameter is reached: In fact, 
the reamer has the appearance of the regular reamer in Fig. 1, 
excepting that the guide is threaded and tapered. 

The length of the threaded portion, and the number of 
threads per inch with which to provide the point, are given 
below: 


Length No. of 
of Threaded Threads 
Size of Reamer. Portion. per inch 
TOM Stow /LOrnehity. 3.0... 3/8 32 
ECON LL SomctOmlp ome ICD 2550-015 cele Ne > 7/16 28 
MRO eig a CO /4e ADCD be sss = 1/2 24 
MOEOM PCO aD WAL. bach ints cian ties s « 9/16 18 


The kind of thread employed is the sharp V-thread, as this 
thread gets a better grip on the metal, and thus feeds the 
reamer in a more certain manner. 

The diameter measured over the top of the thread at the end 
of the point of the reamer should be as follows: 


Diameter of Thread at 
Size of Reamer. Point of Reamer. 


Prom +44 to 4 /inch.........% Standard size—0.006 inch 
Hromied 1/a2 tOel Inch yn...) Standard size—0.008 inch 
From 11/32 to 1% inch....Standard size—0.010 inch 
From 17/32 to 2 inches ....Standard size—0.012 inch 
From 21/32 to 2% inches...Standard size—0.015 inch 
From 217/32 to 3 inches...Standard size—0.020 inch 


Number of Flutes. 

The following table gives the number of flutes with which 
hand reamers should be provided. It will be noticed that even 
the smallest sizes are provided with six flutes. It is not con- 
sidered good practice to make hand reamers with a smaller 
number of flutes, if good results are expected from the use of 
the tool. 


TABLE I. NUMBER OF FLUTES IN HAND REAMERS. 
Size of | Number of Size of Number of Size of | Number of 
Reamer. Flutes. Reamer. Flutes. Reamer. Flutes. 
rf 6 vi 8 ee Mad 10 
rn 6 1 28 2 12 
4 6 14 8 24 | 12 
a 6 el ee Ok | 4 
ra 8 12 10 Beer i 14 
4 8 14 10 3 16 


From the table above it will be seen that the pitch of the 
teeth, or the distance from cutting edge to cutting edge 
around the circumference of the reamer increases from about 
% inch for a %4-inch. reamer, to about 9/16 for a 38-inch 
reamer. The pitch of the cutting edges for a 1-inch reamer is 
about % inch, and for a 2-inch reamer slightly more than 14 
inch. 

Fluting Cutters for Reamers. 

Often the same kind of fluting cutters as are used for hand 
taps are employed for reamers also. The reamer, however, 
does not remove the same amount of metal as does the tap, 
and consequently there is no need for the same amount of 
chip room. The radius in the bottom of the flute is made 
smaller, because the flute, being made shallower, does not 
take away so much of the strength of the reamer, and conse- 
quently the reinforcement in form of a liberal round in the 
bottom of the flute is not necessary. Besides, the flutes on 
very small reamers are so shallow that a comparatively large 
radius on the fluting cutter would give too great a negative 
front rake to the teeth. 

Figs. 3 and 4 give the usual forms of reamer fluting cut- 
ters. Fig. 3 shows a cutter of the same kind as used for 
taps, but with a smaller radius D. This class of cutter is used 
for smaller size reamers, say, up to 134 inch diameter inclu- 
sive, while the cutter, Fig. 4, is used for larger sizes. The 
included angle between the cutting faces of the cutter is 
85 degrees in both cases, the same as for tap fluting cutters, 
but while the cutter, Fig. 3, has one face making 55 and the 
other 30 degrees with a line perpendicular to the axis of the 
cutter, in the cutter, Fig. 4, these angles are 70 and 15 degrees, 
respectively. 
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In Table II are given,the dimensions commonly employed 
for these cutters, and the corresponding sizes of reamers for 
which they are used. 


Setting the Cutter for Fluting. 
When setting the cutter for fluting hand reamers, it should 
be set so that the tooth gets a slight negative rake, that is, 
the cutter should be set ‘‘ahead” of the center as shown in 


TABLE II. 


FLUTING CUTTERS FOR REAMERS. 


he 
| Machinery, N.¥s 
Fig. 3. Fig. 4. 

Diameter Diameter Thickness Diameter Radius be- 
of of fo) of tween 
Reamer. Fluting Fluting Hole in Cutting Faces 

Cutter. Cutter. Cutter. of Cutter. 
A B Cc D 
4 12 st B sharp er ak 
no radius. 
3 3 sharp corner, 
6 13 #6 rs no radius. 
t 13 16 Z aE 
§ 2 t ee ut 
4 2 5° & 1 
16 Ba 
& id q i ay 
F 2 ! 3 2 
6 bf 
1 24 $ 1 er 
14 24 o 1 = 
13 24 4 1 vie 
18 24 2 1 5 
2 24 F 1 e 
24 24 2 1 ca 
24 24 4 1 ee 
24 at $ | 1 Ay 
3 2 : 
at 1 1 16 
Fig. 5. The amount to set the cutter ahead should be so 


selected that the angle included between the front face of 
the tooth and the tangent to the circumference of the reamer 
at the point representing the cutting edge is 95 degrees (see 
Fig. 5). A reamer will cut smoother if the cutting edge of the 
tooth has a negative rake than it will if the front face of the 
tooth is radial. 

In Table III the dimension a, Fig. 5, or the amount to set 
the fluting cutter ahead of the radial line, is given. The 
figures in Table III give the angle ABC approximately 95 
degrees, as mentioned. There may be objections raised to 


TABLE III. TABLE FOR SETTING FLUTING CUTTERS FOR REAMERS. 


Size of |a(See Fig. i i i i 
Redeem Me ceiesteRecme. eee thee 
4 0.011 d 0.088 2 0.087 
g 0.016 1 0.044 24 0.098 
4 0..022 1+ 0.055 24 0.109 
$ 0.027 14 0 066 23 0.120 
8 0.0838 13 | 0.076 3 0.1381 


setting the fluting cutter as much as % inch ahead of the 
radial line for 3-inch reamers, but inasmuch as:the angle of 
negative rake remains the same as for smaller sizes, there is 
no good reason why this amount should be made any smaller 
than given in the table. 

The depth of the flute should be such that the width of the 
land of the tooth is about one-fifth of the average distance 
from the cutting edge of one tooth to the cutting edge of 
another. Should it not be as deep, there will not be suffi- 
cient space in the grooves to hold the shavings. Should it be 
deeper, the strength of the tooth will be impaired, and the 
cutting edge is likely to spring out when taking the cut, pro- 
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ducing a hole larger than the reamer. The difficulties en- 
countered in milling the flutes on unequal distances, or break- 
ing up the flutes, as it is commonly termed in the shop, are 
that, if all the grooves are milled to the same depth, the re- 
maining land evidently will be wider in the case where the 
distance from cutting edge to cutting edge is larger than it 
will be in the case where this distance is smaller. To over- 
come this it would, of 
course, be possible to mill 
the flutes deeper between 
the cutting edges which 
are farther apart to insure 
that the width of the land 
would be equal in all 
cases. That this is im- 
practicable when fluting 
reamers in large quanti- 
ties is easily apprehended, 
as it would necessitate 
raising or lowering the 
milling machine table for 
each flute being cut. The 
width of the land will, 
therefore, vary somewhat 
when the flutes are “brok- 

Fig. 5. Setting the Cutter for Fluting. ene Upsa eDuEe of uniform 
depth. For a more thorough discussion of this matter see 
Macuinery, October, 1899, “Irregularly Spaced Reamers,” and 
February, 1907, “New Method of Milling the Flutes of 
Reamers.” 


Fluting 
Cutter 


Reamer / 
Blani/ 
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Precautions in Hardening Reamers. 

If the reamers to be hardened are larger than % inch in 
diameter they should be held over the fire immediately after 
being taken from the hardening bath, in order to as much as 
possible remove the strains caused by the hardening process. 
Another method is to remove the reamer from the water bath 
as soon as it stops “singing” and plunge it immediately into 
an oil bath, allowing the tool to stay in the oil until its tem- 
perature has been reduced to that of the oil. The temper 
should be drawn to 370 degrees F. If reamers spring in hard- 
ening they are heated slightly, and pressure applied to the 
convex side, the reamer being held between centers in the 
same manner as in a lathe. This same method is applied to 
long taps and to counterbores and drills. 


* * * 


A paragraph in the Hlectrical Review, June 8, 1907, gives 
an idea of the refinements necessary in experimenting with 
some of the new problems brought out by the discovery of 
radium and other radio-active substances. A paper recently 
read before a German technical society was said to be inter- 
esting on account of the “emphasis which it put upon the 
necessity of avoiding every possible source of error in the 
study of this new and striking branch of physical science. 
With the material sealed within a glass vessel, there was an 
apparent change in weight easily measured in a balance. This 
seemed at first good evidence of a loss of weight, as the tube 
became lighter; but the difference in weight was finally found 
to be caused by the changes in temperature of the tube and 
its contents, due to the chemical changes going on within it. 
This increase in temperature, by causing a slight increase in 
the volume of the tube, decreased its specific gravity, and thus 
gave rise to the apparent change in weight. When the tube 
“had come to a stable condition and reached its original tem- 
perature, the weight was found to be identically what it had 
been when the tube was sealed up. Thus, it will be seen that 
all apparent effects may not be real, no matter how carefully 
the observations were made, and whenever they are in dis- 
agreement with our fundamental ideas of physics and chem- 
istry, they should be scrutinized closely and put to every pos- 
sible test. The new phenomena are puzzling enough, and are 
changing our ideas of matter rapidly. There is therefore ail 
the more need to be careful.” 

* * * 


In the hot hereafter, prick-punch fitters have a special place 
reserved. 
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AUTOMATIC NEEDLE-MAKING MACHINERY. 


The accompanying photographs, Figs. 1 and 2, and line 
drawings, Figs. 3 and 4, show an interesting machine built by 
the Langelier Mfg. Co., Providence, R. I., for finishing sewing 
machine needles after they have been formed to shape on a 
rotary swaging machine of special design adapted to this par- 
ticular class of product. The machine takes the swaged 
needle, which is fed into a magazine, cuts it to length, mills 
the grooves on the sides, perforates the eye for the thread, and 
rolls the number and name of the maker, if required, upon 
the shank. The four functions of the machine are performed 
automatically, and because of this combination, if nothing 
more is conceded, it constitutes an interesting example of 
machine design which does what a number of machines are 
ordinarily required to do. 

In this connection, it is interesting to note that needle 
manufacturing is one of the oldest arts, and that its machin- 
ery, though primitive, was ingenious and interesting, being 
among the earliest examples of special machinery used in the 
metal-working arts. Needles were made from steel wire, being 
cut from the coil without straightening, this having to be done 
individually for each pair of needles, it being the practice te 


Fig. 1. Langelier Needle-making Machine, Magazine Side. 


make them two together, with the eyes in the center. For 
many years the needle-makers of Redditch, England, held a 
practical monopoly of the business of making hand sewing 
needles, but in after years German needle-makers sprung up 
who became active competitors, many workmen from England 
being imported to Germany to teach the art. The machinery 
of these older needle-makers, of course, was of a very primi- 
tive design, and it was all of the unit type, each machine 
being designed for one operation, and each required the super- 
intendence of a workman for its operation, and the same con- 
dition largely exists still in Huropean needle manufacture. In 
this country the manufacture of needles and similar products 
is largely done by special machinery, developed by the manu- 
facturers or built to order by makers of special machinery. 
In Europe, a manufacturer who intends to go into this line of 
business expects to buy the machinery for it in the open mar-. 
ket. The difference comes about, of course, from the fact that 
American manufacturers generally act upon the principle of 
reducing the labor cost to a minimum, while the European 
makers do not strive so much to reduce labor cost as to have 
machinery that is of a so-called standard type and of simple 
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and cheap construction. The machine illustrated may, there- 
fore, be regarded as a development of the American idea of 
making a machine that combines within itself a number of 
functions, which are automatically performed from start to 
finish without the interposition of manual labor. 

The line drawing, Fig. 3, shows a plan view of the machine, 
which is another adaptation of the turret principle in machine 
design. The needles are thrown into a magazine F, where 
they drop into the longitudinal slots of a revolving truncated 
cone-shaped receiver and undergo the first operation at A, 
which is cutting to length. Hach needle in turn then drops 
from the receiver into the slot of a horizontal reciprocating 
trough that in itself contains the necessary mechanism for 
accurately loading each of the chucks as they arrive in posi- 
tion opposite the trough. At no time are the needles out of 
control of the mechanism. The turret then indexes the needle 
one-quarter turn and brings it opposite the grooving machine 
B, which consists of two vertical spindles carrying angular 
milling cutters. These work through narrow slots in a suit- 
able grooved receiver, which holds the needle firmly in posi- 
tion while the cutters work on the opposite sides of the needle 
and produce the grooves required for the protection of the 


HINER, AY 


Fig. 2. Needle-making Machine, showing Numbering and Lettering 
Head in Front. 


thread when penetrating the cloth. One side of a needle has 
a longer groove than the other, and this difference in length is 
automatically effected by the mechanism. When the grooving 
has been completed, the turret again indexes to the third posi- 
tion, C, where a punch automatically perforates the eye. The 
distance of the eye from the point is regulated by the screw 
EH. The punches vary, of course, in thickness and width, 
according to the size of the needle and the size of the thread 
to be used. One size punch in common use, for example, is 
0.032 X 0.014 inch. From this position, the turret again shifts 
the needle to the fourth position, D, where the number of the 
needle is automatically imprinted upon the shank, thus com- 
pleting the functions of this machine. It should not be con- 
cluded, however, that the needle after leaving the machine is 
practically completed. Far from it. It still has to be pointed, 
the eye has to be polished out so as to let the thread slip 
easily, and the whole needle has to be polished, besides going 
through a number of minor operations, but the four operations 
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performed by this machine are, with the exception of the 
pointing, the principal ones that have to be done after it is 
swaged to form. ‘ 

An interesting feature of design of this machine is the cam- 
plate G, Fig. 4, by which the functions of the turret operating 
tools are controlled. This cam carries two races on its upper 
side and one on the lower side. The compound race on the 
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Fig. 3. Plan of Needle-making Machine. 


upper side effects among others the pretty operation of con- 
trolling the feed-to-depth motion of the milling cutters and the 
longitudinal feed as well. This came is in continuous motion, 
being driven by the worm-wheel H. The turret is actuated by 
a segment gear, attached to the under side of the cam-plate, 
which engages the pinion ZL and actuates the turret through 
gears M and N. 

The half-tone, Fig. 5, shows a view looking toward the faces 
of the swaging heads of the three-head rotary swaging ma- 
chine which makes the needle blanks ready for the machine 
just described, and Fig. 8 shows the reel, wire straightening 
rolls, and a portion of the swaging machine, taken from the 
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Fig. 4. Section through Needle-making Machine. 


same side as shown in Fig. 5. Figs. 6 and 7 show the suc- 
cessive steps of the operations of swaging, grooving and pierc- 
ing of the needle. The automatic swaging machine takes the 
wire from the coil, straightens it, cuts off the blank from the 
wire by a milling operation and swages it to shape in three 
operations, the blanks being fed successively, by a four- 
chuck turret having a horizontal axis, to the three heads of 
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the machine. The design of the machine is positive. The 
principle of keeping the blank always within the control of 
the machine is carried out the same as in the grooving and 
eyeing machine, the blank being continually within the grasp 
of the chucks until the three swaging operations are com- 
pleted. 

The swaging heads are made on the same principle as that 
employed in the regular Langelier machine, which was shown, 


Fig. 5. Machine for Making Needle Blanks. 


with interesting examples of work produced, in the May, 1903, 
issue of Macuinery. Briefly, the construction consists of an 
outside stationary head of heavy construction in which there 
is an axial hole for the rotating head. The rotating head 
carries two dies in a radial slot. These dies tend to fly out- 
ward under the influence of the centrifugal force when rapid- 
ly rotating. Around the inner circumference of the hole in 
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the stationary head there are located eight steel rolls with 
which the ends of the rotating dies come in contact as they 
turn, thus throwing them to the center. During one rotation 
of the revolving head the dies are forced together eight 
times, hence the wire receives eight times as many blows per 
minute as the number of rotations. The result of thousands 
of blows delivered in so short a time is a very rapid action 
in reducing wire stock to any required form. 
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NOTES ON CAM DESIGN AND CAM CUTTING.* 


JAMES L, DINNANY.t 


It ‘is strange that the pro- 
cesses and methods of cam cut- 
ting have not been improved 
more rapidly than they have, 
Twenty-five years ago, in the 
first shop I worked in, cams and 
gears were on about an equal 
footing; that is to say, most of 
both were cast to as nearly the 
proper shape as possible, after 
which the working surfaces or 
teeth were smoothed up with a 
file, and then the holes and hubs — 
were finished in the usual man- 
ner. Some cams of both plate 
and barrel forms were cut, with 
suitable attachments, in the same machine the gears 
were cut in. This was an old hand indexing machine, -with 
an automatic feed composed of a weight hung on the pilot 
wheel. Since that time gear cutting machinery has been won- 
derfully developed. All sorts of styles and arrangements are 
on the market, meeting every demand, from that for a general 
purpose machine to highly specialized forms. When it comes 
to cam cutting machinery, however, while machinery builders 
have special tools for their own work, so far as the writer is 
aware, there is no tool regularly on the market for cutting 
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Fig. 8. Reel and Wire Straightening Rolls. 


cams. The cam has thus fallen away behind the gear in the 
process of development. Machine designers and machine users 
are liable to be a little suspicious of cams, anyway. Consid- 
erable trouble is often taken to avoid the necessity for using 
them. This is due, however, as much to faulty design and 
faulty construction as to any inherent objections to this form 
of mechanical movement. The writer proposes to call atten- 
tion to some of the points to be considered in designing and 
producing satisfactory cams, with the thought of thereby do- 
ing something to justify a more extensive use of them. 


Faults in the Design of Cams. 

We have all seen cams that were the cause of a good deal 
of profanity, in which the trouble could be traced to the de- 
signer or machinist, who laid out the curves on what might be 
termed “schedule time’; that is to say, he simply made sure 
of his starting and stopping points, neglecting all interme- 
diate points so long as the movement got there and got back 
on time. This, he thought, would be all that was necessary, 
not taking into account the shock and jar caused by the sud- 
den starting and stopping of heavy slides, levers, etc., at even 
moderate speeds. The temptation to do this is always strong, 


* For additional information regarding cam design and cam cutting, 
see the following articles, previously published in Macuinury: The 
Drafting of Cams, March and April, 1896; Cam Cutting, November, 
1898; Making Master Cams, July, 1904; On the Shape of Rolls for 
Cylinder Cams, December, 1904; Cam Curves, April, 1907; Effect of 
Changing Location of Cam Roller, July, 1907. 

+ Address: 46 Lippitt St., Providence, R. I. 

tJames L. Dinnany was born at Taunton, Mass., in 1864. The 
first four years of his mechanical experience were spent-in the Mason 
Machine Works, Taunton, Mass., following which he worked for the 
Fall River Machine Co., Fall River, Mass.; American Ordnance Co., 
Bridgeport, Conn.; Driggs-Seabury Gun Co., Derby, Conn.; Corliss 
Steam Engine Co., Providence, R. I.; Brown & Sharpe Mfg. Co., Provi- 
dence, R. I., and other concerns. At present he is with Fulford & 
Hobart, Providence, R. I, Mr. Dinnany’s specialty is automatic 
machinery. 
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especially in the case of barrel cams, where it is so much 


easier to use the milling machine (gearing it up for a spiral 
to meet the schedule requirements) than it would be to lay 
out and form a curve with a gradual starting of the motion 
and a gradual stopping. There is nothing worse for the life 
of a machine than to have it operated by cams cut by this 
“schedule” method. Another point to consider is that of tak- 
ing advantage of all the time there is for any given move- 
ment. The period or periods of rest should be cut down to 
the last degree, so as to have the angularity of the rise as 
small as possible. Careful work at the drawing-board will 
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Fig. 1. Cutting a Face Cam of Uniform Rate of Throw. 


make a big difference with the satisfactory action of cams in 
these two respects. Still another bad practice, which has 
perhaps tended to throw the use of cams into disfavor, is that 
of making them in two or more parts, with the idea of hav- 
ing the working surfaces adjustable. After they have been 
wedged out, or shimmed up, or ground off a few times, a 
more proper name for them would be “bumpers” rather than 
“cams.” Except in rare cases, there is no more use or ex- 
cuse for adjustable cams than for adjustable gears, as’ there 
are other and better means of making adjustments when these 
are necessary. Cams are not very expensive as compared with 
gears, and they can be duplicated with greater accuracy than 
most machine parts. Especially is this the case if roughing 
and finishing mills are used in forming them, as the finishing 
mill will retain its cutting edge and size for a great number 
of cams if it runs true with the spindle in the first place. 


Cam Rolls and Roll Studs. 


A few words might be said with relation to the design and 
construction of cam rolls and the studs for them, since the 
successful working of a cam depends to a considerable degree 
on this matter. The design of the roll and its stud should 
be such that the work it has to do, the speed at which it 
runs, and the bearing area on the stud, should be the factors 
determining its size, rather than the simple fact that there 
is a milling cutter in the tool-room of a certain diameter. It 
is equally important that the roll and stud should be ground 
all over after hardening. The end of the roll should also be 
cut back for 1/64th of an inch or so on the sides for some 
distance from the outside diameter, so as to avoid undue 
friction against the collar of the stud, or the part it is fast 
in. On account of the warping that takes place in hardening, 
rolls that are not ground inside and out have a habit of stop- 
ping frequently under load, until in time flat spots are worn 
on the face; then the working surface of the cam will begin 
to wear or rough up. Roll studs that are the slightest degree 
out of parallel to the working surface of the cam will also 
cause some trouble, but no amount of grinding will help this 
case. The same trouble occurs on barrel cams if the milling 
cutter is set above or below the center of the cam when cut- 
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ting it. The roll will then bear at one end only at the most 
important time, when the throw takes place. A conical roll 
is the proper thing for this style of cam. There is a lot of 
end pressure to a roll of this type, however, which must be 
taken care of by thrust collars on the stud; or, better still, a 
ball race may be scored in the collar and the large end of the 
roll, so as to provide for a ball thrust bearing. This end 
pressure will reduce the side pressure on the stud to quite an 
extent, nevertheless, so the latter may be made slightly shorter 
or smaller in diameter than when a parallel roll is used. 


Cutting Cams of Uniform Lead in the Miller. 

When it comes to the cutting of cams, the shop man nat- 
urally turns to the milling machine. Many manufacturers of 
milling machines make attachments which may be used for 
cutting cams with formers. None that the writer has ever 
seen, however, is provided with anything except hand feed. 
Another, and the greatest, objection to them is that if there 
is much work to be done, one of the most expensive machines 
in the shop is tied up, and there are few shops that have a 
surplus of this brand of machine tool. For an occasional or 
an experimental job, however, there is nothing better than the 
milling machine. As has been before remarked, curves with 
easy starting and stopping movements cannot be cut without 
formers on it, or on any other machine for that matter; but 
cams which require a constant rise, such as the feed cams 
of some machines, may be cut on it without the use of form- 
ers. With barrel cams the method is obvious, it only being 
necessary to gear the spiral head with the lead screw to get 
the required lead, and then cut a groove of this pitch in the 
body with an end mill of the same diameter,as the roll. 

For cutting plate cams for the same kind of motion, the ar- 
rangement shown in Fig. 1 may be used, if the machine hap- 
pens to have a vertical spindle milling attachment and a 
spiral head. All that it is necessary to provide in addition 
is the extension shaft shown, and the special bearing or 
bracket for supporting it. These parts are used to bring the 
spiral head to the center of the table. The shaft is bored 
out at one end to fit the stud of the spiral head (called the 
worm-gear stud in the tables) the other is turned and keyed 
to fit the change gears. The cams may be held in the regular 
chuck, or on a face-plate fitted to the head. Small ones may 
be held in an arbor fitted to the spindle, with large collars to 
hold them firmly, clamped with a nut and washer, or by an 
expansion bushing in the case of large holes. If they have 
key-ways in them and more than one or two are to be made, 
it will be well to fit a key in the arbor to help locate them. 
It is necessary to set the mill central with the spiral head 
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Fig. 2. Inexpensive Fixture for Milling Plate Cams to Match a Former. 


to obtain correct results, as the spiral will vary if this is not 
done. Advantage may sometimes be taken of this when, with 
the regular change gears, there is no spiral of the exact pitch 
required, in which case the desired rise can be obtained by 
setting the head off center. This, however, will not give a 
uniform spiral, as the pitch will keep increasing as it leaves 
the center of the cam. As cam drawings are generally laid 
out or divided in degrees, it will be found convenient to di- 
vide the cam blank by the same method, while held in the 
spiral head. To do this, we may revolve the index crank 
through two holes in the 18 circle or three holes in the 27 
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circle, as many times as are necessary, each of these divisions 
giving exactly one degree. 
A Milling Machine Attachment for Cutting Cams with 
a Former. 

Not long ago I was working in a shop with a rather limited 
equipment, when an order came in for a lot of eight machines, 
which required seven cams each, most of which were of the 
plate type. As this class of work was new to the shop, we 
were without any facilities for this part of the job; as usual, 
it was decided to do the work on the milling machine. The 
methods used are shown in Figs. 2 and 3. 

An old planer vise was scraped up and refitted so as to 
have the movable jaw a nice sliding fit—the screw having 
been removed, of course. To this jaw was fitted and bolted 
the spiral head of the miller, in such a way that its spindle 
could be placed either at right angles or parallel to the cutter, 
as the case required for barrel or plate cams. An arbor was 
made, long enough to pass through the head, carrying the 
former on the back end and the cam blank on the front end. 
A nut threaded onto the back end held the former against the 
end of the spindle, so there was no danger of the arbors rat- 
tling loose, no matter how badly the work and tool chattered. 

For plate cams, as shown in Fig. 2, the former was made 
the opposite hand to that of the cam required. The overhang- 
ing arm had a center line marked on it as shown, which 


was matched with one on the frame so as to locate the arbor 


support central with the spindle. In the place of the arbor 
supporting center there was fitted a stud with a roller of the 
same diameter as the cutter. The arm was held securely by 
the regular milling machine braces, which are not shown in 
the cut. The method of operation is obvious. The spiral head 
with its attached work and former was revolved, slowly, by 
hand. The action of the roll, held by the overhanging arm 
in the groove of the former, causes the head and work to 
slide back and forth on the ways of the planer vise, giving 
the proper movement between the work and the cutter to 
produce the desired contour of cam. The table is locked on 
the saddle. 

For barrel cams, the attachment was rearranged as shown 
in Fig. 3. The former roller was held firmly in a bracket 
bolted to the table of the machine. As the roller is on the 
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Fig. 3. Cutting a Cylindrical Cam with the Rig shown in Fig. 2. 


opposite side of the milling cutter, the former and work are 
set 180 degrees apart on the work arbor, otherwise they are 
alike. The head is relocated on the movable vise jaw to bring 
the axis of its spindle at right angles to the axis of the cutter, 
as shown. The reader will be able to make out the other 
details from the cut. 

Both of these rigs cut good cams, considering that the first 
cost of the whole outfit was very little. As the formers were 
made accurately to drawing, the cams gave good satisfaction 
at fairly high speeds, but the device had the disadvantage of 
tieing up a machine which had plenty of work waiting for it; 
besides it was a tedious job to feed the index crank by hand 
all day long, especially when working on steel cams. For 
these reasons, when a duplicate order came in, a few weeks 
later, it was considered best to try the plan of cutting the 
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plate cams on an old lathe, thus giving us the advantage of 
an automatic feed, and relieving the miller of some of its 
work as well. 


A Face Cam Cutting Attachment for the Lathe. 

A lathe cam cutting attachment is shown in Fig. 4. While 
not new in principle, it differs somewhat from the other make- 
shifts described, and works better than most devices of 
the kind I have seen. The tool slide was removed from the 
machine and replaced with the bracket casting shown. This 
was fitted and gibbed to the tool-rest slide, and had its spindle 
bored and sides faced with a boring bar on the lathe centers. 
To the bracket was then fitted the cam face-plate and spindle, 
cast in one piece and finished all over, with the back or small 
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Fig. 4. Attachment with Power Feed for Cutting Face Cams. 


end threaded to fit the former. Keyed to this spindle is a 
worm-gear of cast iron. In our case this worm gear had 82 
teeth. Meshing with this gear is a worm having 9/16 inch 
hole, and a key and keyway, a sliding fit on the worm shaft. 
Bearings are provided for the worm shaft at front and back.” 
The front support for the worm shaft was cast onto the 
bracket, and finished with it to fit the tool-rest slide, after 
which it was sawed off and fastened at the front of the car- 
riage by the gib screw, as shown. This is the same practice 
as is commonly followed in making the clamp for the thread- 
ing stop on the cross slide. To the outer end of the worm 
shaft is keyed a gear, meshing with another fitted and keyed 
to the front end of the cross feed screw next to the handle. 
The quill was cut off to make room for it. The cross feed nut 
was removed entirely, of course. 

It will be seen that this arrangement, while having the gen- 
eral features of that shown in Fig. 2, gave us the advantage 
of making use of a less costly and less over-worked machine, 
and allowed us to use a power feed as well, since the gearing 
provided for connection with the power cross feed in the 
apron. This gave a feed fine enough for small cams, but on 
large ones it was necessary to run the feed belt from the 
feed shaft cone to the hub of the large intermediate gear of 
the screw cutting train, this being. in mesh with the spindle 


gear. The lead screw was removed so as not to interfere with 
the belt. With regular changes this gave a wide range of 
feeds. 


The cams and formers were held to their respective face- 
plates by bolts. All the formers were of the positive follower 
type having a groove for the roller io follow in. They re 
quire no weight or other means to hold them to their work. 


* * & 


At the recent meeting of the Ohio Society of Mechanical, 
Electrical and Steam Engineers, E. W. Roberts performed 
some startling experiments with gasoline, lighting the vapor 
as it arose from an ordinary can and pouring gasoline into 
it as it burned, showing that it could not flash back into the 
can as that was full of gasoline vapor, forming rapidly enough 
to expel the air, and burning only after it issued into the 
atmosphere. The only danger of explosion is when a very 
small quantity of gasoline evaporates in a vessel, forming not 
enough vapor to expel the air, but sufficient to make with it 
an explosive mixture.—Power. 
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ITEMS OF MECHANICAL INTEREST. 


STEAM WHISTLE OPERATED BY GAS. 

Not long ago I was in a small shop that got its power from 
a gas engine. It was just 12 o’clock, and I was surprised to 
hear two or three loud blasts from a steam whistle. I 
inquired if they kept 
a tank pumped with 
air at a high pressure, 
and was’ thereupon 
shown the following, 
which I managed to 
get a photograph of. 
As shown, a quarter- 
inch pipe leads from 
a hole in the cylinder 
head direct to a st¢am 
whistle with a small 
finger valve for oper- 
ating. This makes me 
think how foolish so 
many gasoline yacht 
owners are, to go to the expense of hand whistles, etc., when 
with a “direct connected” they could get a blast of hot gas at 
between 200 and 300 pounds pressure. W. L. Mech. 


Steam Whistle Operated by Gas. 


TOOL FOR CUTTING SQUARE SCREW THREADS. 

In the cut below, taken from the Mechanical Engineer, is 
shown a tool of the chaser type for cutting square screw 
threads. This tool has been recently patented by Messrs. C. & 
G. B. Taylor, Bartholomew St., Birmingham. Ordinarily, 
square screw-thread tools, even when they have been used 
very little, are found to have worn to such an extent that the 
resulting groove is not as wide as required. It is obvious that 
it is impossible to regrind these tools after the sides of the 
cutting teeth have worn down below the required width. With 
the hope of overcoming this defect, the tool shown in the cut 
has been designed. As seen, the tool consists of two halves, 
A and B, each being provided with teeth which gradually cut 
the groove to the required depth. The required width is ob- 
tained by adjusting the relative position of the two tools A 
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Adjustable Chasing Tool for Cutting Square Threads, 


and B, so that the tool B widens the groove already cut by A. 
These two tools or chasers are held in a tool-holder H, and the 
adjustment is effected by means of two screws F and @ hav- 
ing conical ends, which are forced in between the tools A and 
B, these in turn being clamped by the screws H and J. 
Whether the tool will prove to possess such practical qualities 
as will insure for it any extensive application is difficult to say, 
but the idea is ingenious, and may be applied in other cases 
than that of cutting square screw threads as well. 


WIRING FOR MACHINES REQUIRING TWO MOTORS. 

An electrically-driven thread miller, built by Drummond 
Bros., Ltd., of Gilford, England, is described in the European 
edition of the American Machinist of May 25, 1907. Two 


motors are used on this thread miller, one of them to rotate’ 


the cutter and the other to turn the work and feed it at the 
proper rate to give the spiral desired. This arrangement is 
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obviously a good one, so far as doing away with the compli- 
cated mechanical connection is concerned. The cutter spindle 
can be easily swiveled to any angle desired without requiring 
the power which drives it to be transmitted through bevel 
gears, universal joints, and other devices of the kind. 

There is one difficulty met with, however, in having no 
mechanical connection between the cutter spindle and the 
work spindle. If for any reason the cutter spindle stops from 
burning out of the motor, sticking of the cutter, or other 
mechanical or electrical reason, there is nothing to prevent 
the motor driving the work and feed mechanism from still 
going ahead to the damage of the work and cutter at least, 
and probably of the machine. 

To make such a condition impossible the wiring connections 
shown in the cut are used. The work driving motor WWM is 
wired through the last resistance contact of the left-hand start- 
ing switch belonging to the cutter driving motor CM. The 
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Wiring Arrangement for Machines requiring Two Motors. 


release of the feed starting switch is tripped on the stoppage 
of the cutter motor, and, besides, it is impossible to start up 
the work motor until the starting switch of the cutter motor 
has been brought to the operative condition. If the cutter 
motor fails from over-loading, short circuiting or other defect, 
the automatic release of the starting box will throw back the 
starting switch and stop both mechanisms. 

This arrangement was the result of evolution. In the ma- 
chine as originally designed, with a single motor drive, four 
changes in direction were necessary in the gearing, and al- 
though various forms of driving rod (including a square rod 
with four rollers, one on each side) were employed for trans- 
mitting motion, a considerable amount of power was wasted. 
Thus in this latter design each motor is of but_14 horse-power 
rated capacity, whereas in the earlier machines a two-horse- 
power motor was needed. For automatically stopping the ma- 
chine at any point a tumbler switch is employed, this being 
simply clamped on the front of the machine in any position, 
cutting out both motors at the same time. 


* * * 


Rubber belting is ordinarily figured as averaging 1-16 inch 
thickness per ply. Thus a 7-ply rubber belt is about 7-16 inch 
thick, and corresponds in thickness to a heavy double leather 
belt. The permissible working load for average conditions 
may be taken as about 11 pounds per ply per inch of width, 
hence a 7-ply rubber belt 10 inches wide should safely carry 
7X 11°X 10 = 770 pounds maximum working tension. The 
coefficient of friction should be figured about the same as 
leather, or say 0.38. Reuleaux limits it to 0.25. However, a 
still higher coefficient than 0.3 is frequently used for both 
leather and rubber belting in good condition and working 
under favorable circumstances. 
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CAUSE OF LEAKY LOCOMOTIVE FLUES. 


In another part of this issue is given an installment of a 
valuable paper by Mr. M. E. Wells on the causes of leaky flues 
in locomotive boilers. This paper, we believe, is well worth 
careful reading by every railway man interested in locomo- 
tive boiler construction and up-keep. The influence of feed- 
water temperature in boiler deterioration has not received as 
careful attention as it should. The conclusion that excessive 
difference of temperature in a boiler, due to the injection of 
feed-water, is a cause of boiler troubles, is, of course, nothing 
very new, but that cold feed-water is the cause of the ma- 
jority of boiler troubles is, we believe, a new idea—with 
American railway men at least. The contention that the pas- 
sage of air through the flues, when the fire door is open or the 
fire becomes thin, is not a serious factor in producing leaks 
will be considered a rank heresy by many, perhaps. No doubt 
the passage of cold air through the flues does contribute to 
boiler troubles, but, as the paper points out, there is little 
possibility of the air reducing the temperature of the flues 
greatly when not badly scaled. The contention seems sound, 
and we believe that the effect of cold air in causing flue trou- 
bles has been greatly overestimated. 

The inevitable conclusion forced upon those interested in 
locomotive boiler construction and maintenance is that, if we 
would avoid the majority of these troubles, we must provide 
means of warming the feed-water prior to injection in the 
boiler, or, if this is impracticable, to arrange our boilers so 
that it will be heated up in the boiler before it is distributed 
throughout its length, especially around the fire-box. 

* * * 


MERITS OF LOCOMOTIVE VALVE GEARS. 


A report on the advantages of different valve gears for 
locomotives was made by a committee (Mr. C. A. Seley, chair- 
man) at a recent meeting of the Master Mechanics Associa- 
tion convention at Atlantic City. As regards the Stephenson 
link motion it was the opinion of the committee that we can- 
not lower the standard of efficiency set by the Stephenson 
link motion, and that no other gear, so far, has demonstrated 
the ability to show better steam distribution than this valve 
gear. But, the difficulties of properly caring for the Stephen- 
son gear on large locomotives having many wheels have made 
it imperative to adopt some other gear which is readily ac- 
cessible. This condition is admirably met by the WalSchaerts 
valve gear which is entirely outside the wheels, and this is 
perhaps the chief reason for its rapid growth in popularity 
since the advent of extremely heavy locomotives. The doing 
away with eccentrics and straps eliminates the sources of a 
large list of engine failures. More room is gained for proper 
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bracing of the frames, a condition that contributes to reduced 
frame breakage. The report states that on heavy engines the 
weight of all moving parts of a link motion, from the eccen- 
tric straps through to the valves, is so great as to contribute to 
accidents and rapid wear. But notwithstanding the reduction 
of weight with a Walschaerts valve gear, there is an increase 
of total weight of about 1,000 pounds due to the difference in 
design of other parts, as was pointed out in an editorial note 
published in Ratnway Macuinery some months ago. The re- 
port also discussed the Young valve gear and the Allfree-Hub- 
bell design without expressing any particular opinion as to 
the merits of either. 
* * * 


THE GYROSCOPE IN SHIPS, CARS AND FLYING 
MACHINES. 


The gyroscope is attracting much attention at the present 
time because of its application by Herr Schlick to the reduc- 
tion of rolling of vessels, and by Mr. Brennan, of London, to 
the balancing of his monorail car. The Schlick gyroscope (de- 
scribed in the May, 1904, issue of MacHINERY) is an interest- 
ing device, and according to the results published in the Zeit- 
schrift des Vereines Deutsche Ingenieure, it is very successful 
in operation. A 115-foot torpedo boat of the German navy has 
been fitted out with the Schlick apparatus. The revolving 
wheel is a solid block of forged steel, 3 feet 3%4 inches diam- 
eter and weighing 1,100 pounds. This wheel is driven at 1,600 
revolutions per minute by a steam turbine mounted on the 
same shaft. The revolving wheel is mounted in gimbals so 
that the wheel and frame are free to oscillate in a plane paral- 
lel with the keel. A test showed that the apparatus reduced 
the rolling of the vessel from a maximum of 15 degrees to 
from % to 1 degree. Contrary to predictions the vessel was 
not strained by the waves nor did it ship heavy seas. The 
first application of the Schlick apparatus to a ship was, we 
believe, on one of the Hamburg-American steamers built at 
Stettin. (See MacHinery, May, 1905). 

Notwithstanding the success of the gyroscope in reducing. 
the rolling action of vessels, it is difficult to see how the Bren- 
nan apparatus, which sustains a monorail car in a vertical 
position, can be of much value for railways. In the case of 
a vessel, the seaworthiness is no worse than that of an ordi- 
nary vessel when the gyroscope is not in operation, and in 
case of break-down its loss would not be a serious matter, or 
at least would put the vessel in no worse predicament than if 
it were not so equipped, but in the case of the monorail car, 


- which is entirely dependent on the gyroscope apparatus to 


maintain its equilibrium, any failure of that apparatus would 
mean the derailment of the car and, perhaps, cause a wreck 
of the whole train. It seems that notwithstanding the favor- 
able comments this invention has received, it can be little 
more than an ingenious toy designed to arouse the curios- 
ity of people who may gather at fairs, seaside resorts and 
other places where idle folk are wont to congregate. Should 
the aeroplane or other heavier-than-air flying machine ever 
develop to a practical state, it might be that a valuable 
contribution to its stability would be some form of the gyro- 
scope, and it may be that the Brennan apparatus described in 
another part of this issue will be of much more value in this 
field than in that of railroading. 


* * 


It is mentioned in the Hngineering News that a third rail 
interurban line is to be built in California, to be known as 
the California Midland Railroad, having a total mileage of 70 
miles. The feature of interest to engineers is the under-con- 
tact third rail employed, which carries direct current at 
1,200 volts; this high voltage makes possible the use of a 
rail of smaller section than those in conventional use, the one 
proposed being of special section in the form of an inverted T 
and weighing but 22.4 pounds per yard; it will be of special 
low-carbon steel. It will be supported by wrought-iron stir- 
rups, keyed to the web and suspended from porcelain insu- 
lators. The insulators will be carried on iron brackets 
mounted on the ends of the ties. A wood covering will form 
the protection from the high voltage in the rail. 
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INTERCHANGE OF IDEAS A CAUSE OF 
PROGRESS. 


In commenting upon the appearance of the new technical 
trade journal, Werkstatts Technik, the first one of any promise 
in Germany devoted exclusively to shop practice, the Zeit- 
schrift des Vereines Deutscher Ingenieure finds occasion for a 
timely remark in regard to the causes which have made it pos- 
sible for us in this country to distance Germany in the field 
of shop practice publications, although the latter country is 
one well known for its extensive use of printer’s ink. It is 
pointed out that one of the most influential factors in the 
development of American industries has been the number of 
trade journals, and the free exchange of ideas and informa- 
tion which has taken place through these mediums. In Ger- 
many, on the other hand, it is stated that the shops have 
treated their methods as secrets and have been unwilling to 
give publicity to any of their experiences. The German 
writer in question freely admits that he thinks the super- 
iority of American shop practice over that of German practice 
has been largely due to this fact, and points out how, as a 
rule, in America the shops are open to publicity, and that the 
principle is widely recognized that, without exchange of ideas, 
little progress is possible. This principle has also carried 
with it a willingness on the part of employers to either per- 
mit their employes to give publicity to their experiences in 
trade journals, or to permit representatives of trade journals 
to visit and gather information in the shops. 

There is no doubt but that our German friend is perfectly 
right when he thinks that a great deal of the progress of Am- 
erican machine shop practice is due to free exchange of ideas, 
but on the other hand one must regret to observe that it ap- 
pears as if American manufacturers in some cases at the pres- 
ent time were drifting into the German practice of considering 
a great deal of what is taking place in their shops as trade se- 
crets. It may be argued that this attitude has been forced 
upon some concerns by the present-day competition, but it can- 
not be denied that concerns who stimulate the idea of keeping 
all their information to themselves, and considering their 
processes as trade secrets, while for the time being they may 
prosper by so doing, will in the long run be recognized as 
factors in retarding the progress of American industries. In- 
asmuch as there is no more certain way toward success for the 
whole nation in its endeavors to retain its supremacy, par- 
ticularly in machine design and machine building, than a free, 
and we feel inclined to say, unlimited exchange of ideas, data 
and experiences, one must greatly regret to see a reaction in 
this respect. The Germans, having realized that publicity has 
been one of the strongholds of the excellent American shop 
practice, have of late greatly receded from their former atti- 
tude of secrecy, and it would be deplorable if, at the same 
time as the tendency there is toward the adoption of such 
practices as have, at least partially, caused our supremacy 
in this country in the past, we ourselves should enter upon 
the same road as they have found to be unprofitable, not only 
for the nation as a whole, but as an inevitable consequence, 
in the long run to each individual concern as well. 


* * 


POSSIBLE INCREASE OF BOILER CAPACITY. 


Experiments now being conducted by the boiler division of 
the United States Geological Survey fuel-testing plant at St. 
Louis, Mo., on the nature of boiler efficiencies have suggested 
that stationary boilers ought to be made to do ten to twenty 
times as much work per unit of heating surface as they do 
now. This great increase in capacity is to be attained by 
subdividing the heating surface and water streams more finely, 
by allowing less restriction of the water inside the boilers, 
and by using high forced and induced draft to put a large 
mass of gases through the boiler at a very high speed. 

Up to the present time there have been only vague ideas 
among engineers as to what factors influence the efficiency 
of the steam boiler portion of the steam generator apparatus 
so as to cause it to absorb more or less of the heat generated 
by the combustion. Mr. John Perry, a distinguished mechan- 
ical and electrical engineer of England, went into the subject 
mathematically a few years ago and set forth general con- 
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clusions tentatively in his book “Steam Engine, and Gas and 
Oil Engines.” 

About a year ago, the government testing plant took up the 
mathematical investigation of the theory of the steam boiler 
and of heat absorption, and extended Mr. Perry’s theory some- 
what. For some weeks past, Mr. Walter T. Ray, assistant 
engineer, acting under the supervision of Prof. L. P. Brecken- 
ridge, engineer-in-charge of the boiler division, has been con- 
ducting a series of experiments on small multi-tubular boilers 
dimensioned so as to enable the theory to be verified, or modi- 
fied, or refuted. The boilers are fed with air, heated electric- 
ally. Mr. Perry’s theory states that modifying conditions being 
omitted from consideration, every boiler will always absorb, 
by convection from the gases passing through it, the same 
percentage of heat which could possibly be absorbed by any 
boiler containing water at a given steam temperature. This 
efficiency is, therefore, independent of the temperature of the 
entering gases and of the amount of gases flowing through 
the boiler. 

As a practical example, assume that the water in a boiler 
circulates with entire freedom, which is an unwarranted 
assumption, and that its temperature is 300 degrees F.; let the 
gases enter the boiler at 1300 degrees F., then the difference 
between the two is 1000 degrees F., and consequently it would 
be possible for a boiler infinitely long to reduce the tempera- 
ture of the gases passing through it to 300 degrees F. Let us 
assume, however, that the gases leave the boiler at 500 degrees 
F., which is 200 degrees above steam temperature. The effi- 
ciency of the boiler then is 80 per cent, because it has reduced 
the temperature 800 degrees out of a possible reduction of 
1000 degrees. 

If the same boiler be supplied with gases at 2300 degrees F., 
the gases enter the boiler at 2000 degrees F., above steam 
temperature. Mr. Perry’s theory states that this particular 
boiler will reduce these gases in temperature 80 per cent as 
compared with a boiler infinitely long; that is to 400 degrees 
above steam temperature, which is 20 per cent of 2000 degrees, 
or to 700 degrees F. It will be noticed that the mass of 
gases does not enter into consideration at all. 

This surprising deduction is being accurately verified by 
the Geological Survey fuel-testing plant, from which it is 
found, when keeping other conditions the same, and when 
keeping the initial temperature of the gases constant, that the 
final temperature of the air remains the same, whatever the 
amount of air sent through the boiler per second. So far the 
upper limit has not been reached with tubes clean inside and 
out, although the rate of evaporation has already been pushed 
up to many times that obtained even in locomotive practice. 

Perry’s theory takes into consideration four fundamental 
features affecting heat absorption at any point of the heating 
surface: 

1. Temperature difference between the gases outside any 
portion of the boiler tube and the water inside. 

2. The number of molecules per cubic inch in the gases 
outside the boiler tube. 


3. The specific heat of the gases at constant pressure. 
4, The velocity of the gases parallel to the heating surface. 


Of the four above factors, only the first has usually been 
considered. It will be readily seen that if we increase the 
temperature of the gases, we decrease the number of molecules 
beating against any square inch of tube heating surface, and 
thus the second factor largely neutralizes the first. 

The third factor can be taken as a constant equal to 0.24. 

The fourth factor is the new and surprising one, Mr. Perry 
considers that a high velocity of gases parallel to the heating 
surface scrubs off more or less of the dense film of gases 
adhering to the metal surface, which film of gases has already 
become cold by proximity to the metal. The higher the 
velocity of gases, the more the scrubbing effect, and conse- 
quently the greater the amount of heat transmitted. This 
theory necessarily assumes that the ability of the metal to 
transmit heat is practically infinite, and when we consider 
that we ordinarily never put through a boiler tube more than 
1/1000 of the heat it could carry, this assumption is warranted. 

Mr. Perry’s theory and the Survey’s verification of it will 
result in placing the steam boiler on a fairly secure mathe- 
matical basis, the same as are now generators and motors. 
Thus far the experiments check out the theory excellently. 
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CURRENT MECHANICAL EVENTS—LEADING ARTICLES OF THE TECHNICAL PRESS. 


The machinery of the new Cunard liner Lusitania, of which 
a general description was given in the August, 1906, issue of 
MAcHINERY, is now all complete, and the vessel has left 
the shipbuilding yards for her trial trips on the river. The 
maiden voyage across the ocean is expected to be made early 
in the fall. 


Consular reports indicate that the British government’s 
trials with automatic stamp selling machines have proved 
successful. The machine tested is so perfect in its mechanism 
that it eliminates all bad coins, whether they be bent, coun- 
terfeit, or foreign. Another advantage of the invention is 
that no lever or handle has to be manipulated, the machinery 
being worked entirely by the weight of, the coin. 


During the month of June one of the greatest engineering 
projects of the times was commenced near Cold Spring, New 
York, west of the Hudson River. Enormous reservoirs are 
to be constructed in the Catskill mountains, and an aqueduct 
is to bring the water from there to the city of New York, a 
distance of about 100 miles. The work is estimated to cost 
at least $160,000,000, and will add 500,000,000 gallons daily 
to the present New York water supply. 


A motor vehicle has been built in France, says the Horseless 
Age, which is suitable to run on both land and water. In 
other words, the vehicle is a motor boat mounted on wheels, 
the latter being of disk type and fitted with solid rubber 
tires. When entering the water, the motor is connected with a 
propeller. The hull is 13 feet long, and the maximum speeds 


obtained are 22 miles per hour on land and 6 miles per hour 
in water. 


Experiments lately carried out in Vienna to introduce a 
system of regulating public clocks by means of wireless tele- 
graphic impulses, have, it would seem by an announcement 
in the Neue Freie Presse of May 18, proved successful. A 
clock regulated on this principle was tested and was found 
to be wholly uninfluenced by stray currents, and kept perfect 
time in accordance with the regulating clock, 3.72 miles dis- 
tant, which controlled its movements by wireless telegraphy. 


Hot-water heating with mechanical circulation of the warm 
water is, according to the Engineering Record, being installed 
in connection with a gas engine plant in a small factory near 
New York. The factory will require about 400 H.P. in gas 
engines, and arrangements will be made to utilize all the heat 
in the jacket water and exhaust gas, practically 50 per cent of 
the heat furnished to the engine, for warming. Supplementary 
boilers will be installed for use at such times as these waste 
sources may furnish insufficient heat. 


That the industrial future of a nation is largely dependent 
upon the placing of the control of its natural resources in the 
hands of the public, is becoming more and more recognized, 
and many nations have already commenced to act on this 
principle. The Cologne Gazette states that Switzerland has 
decided to place the control of the country’s water-power in 
une confederate government, for the purpose of safeguarding 
the public’s right in these natural resources as well as insur- 
ing the future industrial development of the country along 
equitable lines. 


It is stated by the Canadian Engineer that there is a project 
on foot for the construction of a second canal at Suez, sup- 
ported solely by British capital. The project, it is said, has 
taken definite form, and the British government is expected to 
grant a concession for the construction in the near future. 
The tolls charged by the French company controlling the pres- 
ent canal have long been claimed to be extortionate, and, as 
the British are the ones who use the canal most extensively, it 
is natural that they should try to get control of a canal of 


their own to further their shipping interests. It would seem, 
however, as if the plans to construct a new canal were largely 
of the nature of a gigantic bluff to bring the old company to 
terms. 


The plans for the New York Connecting Railway Co.’s new 
bridge over Hell Gate, New York, have recently been approved. 
This bridge will connect the New York, New Haven & Hart- 
ford R.R. with the Pennsylvania system, the connection being 
made in Brooklyn. The bridge will form a part of a steel 
viaduct more than three miles long, the bridge itself being of 
arch construction, the main span being 1,000 feet between 
abutments. Eighty thousand tons of steel will be used in its 
construction. It will carry railroad tracks on stone ballast 
so as to render the structure noiseless. 


One year’s service with the steam turbine propelled Cunard 
liner, the Carmania, has shown results in excess of expecta- 
tions. During the entire year the turbines have not been 
opened or needed any unusual attention. When the ship was 
first placed in service, the turbines were run only at a mod- 
erate speed as a precautionary measure, with a result that a 
rather low efficiency in operation was secured. On later voy- 
ages, the turbines have been speeded up, and it is interesting 
to note that the coal consumption is now almost identical 
with that which might be expected from the best quadruple 
expansion engine construction. 


The use of vanadium is proposed in rail metal in order to 
prevent the frequent breakages. The use of vanadium in steel 
metallurgy is at present attracting much attention, and the 
great improvements in the mechanical qualities of steel, due 
to the introduction of this metal, are being recognized. Vana- 
dium permits the even distribution of carbon, and retards con- 
stitutive segregation. The quantity of ferro-vanadium alloy 
required to produce the desired results is so small that the 
cost of the steel product is but little increased thereby, whereas 
the advantages resulting from its introduction could hardly 
be overestimated. 


In the Engineering Review section of the July issue of 
MACHINERY mention was made of the need of imparting busi- 
ness education to engineers as well as technical knowledge, 
quoting an institute in Germany which makes a feature of 
giving instruction in bookkeeping, etc. In connection it was 
suggested that it would be highly commendable if higher 
technical institutions in this country would adopt the same 
idea. The note should properly have mentioned the notable 
exception of the Worcester Polytechnic Institute which makes 
a feature of giving its students some knowledge of practical 
commercial conditions of engineering. An article on shop 
management was contributed by Prof. Wm. W. Bird to the 
May issue of the Worcester Polytechnic Institute Journal, 
which is well worth perusal by those interested in this edu- 
cational feature. 


From Germany comes the news of a new composition to 
take the place of cedar as a material for the body of lead 
pencils. This material forms a pencil of compact composition, 
the main ingredient of which is potatoes. The invention is 
said to have been perfected, and the pencils are being manu- 
factured in large quantities preparatory to being placed on 
the market. The United States Consul of Magdeburg, who 
sends in this information, says, that while these pencils are 
somewhat heavier than cedar, they are the same in size, form 
and appearance as those at present used, admit of sharpening 


-a little more easily, and can be produced at a very low price. 


We have had occasion a number of times to note the ability of 
the Germans in making use of strange materials as substitutes 
for others better known and longer used. Perhaps, if there 
were any necessity for it, they might even be able to accom- 
plish the proverbially difficult task of making a silk purse 
out of a sow’s ear. 


ote 
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The increased use of large gas engines is shown by some 
figures given in the Iron Age, according to which there is at 
the present time 380 gas engines in use in Germany of 500 
horse-power and larger, the average of each engine being 1,108 
horse-power. The largest unit yet built is probably a 5,000 
horse-power gas engine of Hrhardt & Senmer, which has four 
eylinders 45x51 inches, and operates at 90 revolutions per 
minute. At present 29 firms in Germany build large gas 
engines, and of these 21 build double-acting four-cycle, 5 build 
two-cycle, and 3 firms build both systems of engines. Undoubt- 
edly large gas engine units have so far been given greater 
attention in Germany than in the United States, but there is 
no question that their advantages are being recognized over 
here as well. One establishment alone in Germany has 35,000 
horse-power of gas engines running, and there are two central 
power stations under construction which are to employ gas 
engines for generating electric energy for lighting and street 
ear service. These stations will, when completed, have 50,000 
horse-power of gas engines each. 


It has been proved by Dr. Paul Heyl, of the Philadelphia 
Central High School, that visible and invisible light rays 
travel at the same rate. Dr. Heyl thereby won the Uriah A. 
Boyden prize of $1,000 deposited with the Franklin Institute 
in 1859. The offer of a prize has been published in each 
monthly issue of the Journal of the Franklin Institute for the 
past 48 years, and though a considerable number of essays 
have been read containing alleged proofs, none has proved 
satisfactory until the demonstration of Dr. Heyl. The method 
he employed was ingenious and simple, although the experi- 
ments required about two years’, time and a great many tests. 
It was done by photographing the light of the star Algol, 
which is noted for its periodical variation in brightness. Pho- 
tographs of the ultra-violet end of the spectrum were made 
through a refraction grating, this end of the spectrum being 
selected because the ultra-violet rays are invisible to the eye. 
Photographs were taken with 20-minute exposures at intervals 
of a half hour for six hours, which period is the time required 
for the fading and recovery of the light of this variable. It 
was found that the photographs changed in intensity accord- 
ing to the periods of intensity of the star as seen by the eye. 
In this way the coincidence of velocity of the visible and 
invisible rays is considered to be proved. 


THE A. L. A. M. HORSE-POWER FORMULA. 

At the last meeting of the mechanical branch of the Asso- 
ciation of Licensed Automobile Manufacturers, which took 
place in Hartford, Conn., May 9, a horse-power formula was 
adopted which is to be used in the rating of automobile 


engines. In the formula adopted, D represents the cylinder 
diameter, and N, the number of cylinders. The formula 
adopted is ? 
: DX N 
Number of horse-power = 
2.5 


By means of this formula the following table, taken from the 
Horseless Age, has been calculated: 


Bore of ————Number of Cylinders. ————_. 
Cylinder, aie 2 3. 4, 6. 
nches —— Horse-power. — —— 
Sh) SAAR Micra ioao 3.6 it 10.8 14.4 21.6 
TEE) cat eI ee ac 4.2 8.4 12.7 16.9 25.3 
EO ME syst erect. sie.a 6 4.9 9.8 14.7 OKC 29.4 
DECOR hes tiaieie cies eis 5.6 11.2 16.9 22.5 33.7 
TEE he sade Petals whales 6.4 12.8 19.2 25.6 38.4 
ADEM cans) eetele «sane 7.2 14.4 21.7 28.9 43.3 
ANTS) Meo svay siteraicletens © 8.1 16.2 24.3 32.4 48.6 
Ant cyte, shots) oft ohene 9.0 18.0 27.1 36.1 54.1 
Date. toherd «thy sa 10.0 20.0 30.0 40.0 60.0 
BPS" Gece ole Go Doe 11.0 22.0 33.1 44.1 66.1 
BRU e eke. at a. ont ay Gage 12.1 24.2 36.3 48.4 72.6 
PREM Jat acm, cic orane 8 13.2 26.4 39.7 52.9 79.3 
oy 0 Roomba 14.4 28.8 43.2 57.6 86.4 


It will be found that this formula, although it differs some- 
what, is principally the same as the horse-power formulas by 
Mr. Dugald Clerk, which were published in the Engineering 
Review section of the January issue, this year. 
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EFFECT OF HIGH TEMPERATURES ON LUBRICATION. 
W. K. Jervis, in the American Machinist, May 9, 1907. 


Experiments were made for the purpose of determining the 
effect of higher temperatures than ordinarily occur, upon the 
friction set up in a given bearing by the oil film between the 
rubbing surfaces, pressure and speed being maintained con- 
stant. The oils experimented upon were common lard and 
machine oils, such as are used for cutting and lubricating 
purposes. The results obtained are doubly interesting because 
of the rather extreme conditions of pressure, speed and tem- 
perature under which the test was made, and because of the 
remarkable regularity with which the points, when plotted, 
fall on a smooth curve. 

A Kingsbury oil testing machine was used, in which a 
vertical spindle ran between two opposed brasses in a bath 
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of the oil under test, which was contained in a surrounding 
cylindrical case. The load on the bearing was applied by a 
heavy helical spring, passing through the side of the case and 
adjusted by a screw. 

The oil case and its attachments were mounted upon a 
hollow vertical spindle, free to turn on the frame of the ma- 
chine. The moment of friction of the journal tending to 
rotate the case was balanced by the torsion set up in a tem- 
pered steel wire by which the hollow spindle was supported, 
and the displacement of the case was read off in degrees from 
a circular arc on the frame of the machine. Heat was 
applied to the case and contents by means of a gas flame. 

The results are shown in the accompanying curve. Up to 
about 180 degrees F. the coefficients of friction of both the 
lard and machine oils run very nearly together, the difference 
being about 3 per cent in favor of the machine oil. As the 
temperatures increase, producing a corresponding decrease in 
the viscosity of the oils, the curves show that the friction 
coefficients become less, reaching a minimum at 190 degrees 
for the machine oil, but continuing to decrease as much as 
10 per cent more with the lard oil, the curve becoming nearly 
asymptotic to the temperature axis and showing no sign of 
change up as high as 280 degrees. 

Evidently above 190 degrees the machine oil disintegrates, 
and the film between the bearing surfaces begins to break 
down; hence the friction increases very rapidly with the tem- 
perature. 


A TWO-GAGE TRAMWAY TRUCK. 
Tramway and Railway World, London, May 2, 1907. 


The fact that different cities in England have adopted dif- 
ferent gages for their street railway systems frequently makes 
it impossible for the two systems of neighboring towns to 
connect for the cars to be routed through. Such a condition 
exists at the two towns of Bradford and Leeds, the street rail- 
way systems of which connect. To make possible the running 
of a single car on the systems of both towns, C. J. Spencer 
and J. W. Dawson have designed a truck in which the gage is 
adjustable, enabling a single car to run on both sets of tracks. 
Two types of truck have been designed. On one of these the 
wheels and gears are mounted on sleeves which may slip 
along the axle. They are held in the extreme position by 
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means of locking blocks. As the car approaches the junction 
of the two tracks, the locking blocks are raised, and as it pro- 
ceeds along a tapered section of the track, the wheels auto- 
matically change from one gage to the other. The blocks are 
then dropped, locking the wheels in the new position. In the 
other design the axle is divided at the center, and is itself 
adjustable axially. The running wheels and the gear are 
mounted rigidly on those two short axles, which are supported 
by means of boxes at the sides of the truck and by two addi- 
tional boxes carried on brackets near the center. In both of 
these designs each motor is fitted with two pinions long 
enough to allow for the shifting of the gears. The change in 
gage is from 4 feet to 4 feet 814 inches. A truck constructed 
according to the first design has been tried recently, and is 
said to have given satisfaction. 


FORMULAS FOR GAS ENGINE FLY-WHEELS. 
R. E. Mathot, in The Engineering Magazine, June, 1907. 


The following formula for the calculation of fly-wheels for 
gas engines, is applied by Mr. R. E. Mathot to all classes of 
engines. If, in the formula, . 

P=the weight of the rim (without arms or hub) in tons; 

D= diameter of the center of gravity of the rim in meters; 

a=the amount of allowable variation; 

n=the number of revolutions per minute; 

N=the number of brake horse-power; 

K = coefficient varying with the type of engine; 
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Diagram of Different Types of Gas Engines. 


If D is transformed to feet, the formula will read: 
10.75 NV 
iP Se a 
D?an’ 
The coefficient K, which varies with the type of engine, is 
determined as follows: 
K = 44,000 for Otto-cycle engines, single-cylinder, single-act- 
ing... (Hig.+ i.) 
K = 28,000 for Otto-cycle engines, two opposite cylinders, 
single-acting, or one cylinder double-acting. (Fig. 2.) 
K = 25,000 for two cylinders single-acting, with cranks set 
at 90 degrees. (Fig. 3.) 
K = 21,000 for two cylinders, single-acting. (Fig. 4.) 
K=7,000 for four twin opposite cylinders, or for two tan- 
dem cylinders, double-acting. (Fig. 5.) 
The factor a, the allowable amount of variation in a single 
revolution of the fly-wheel is as follows: 
For ordinary industrial purposes.............. 
For electric lighting by continuous current.... 1/50 to1/60 
For spinning mills and similar machinery..... 1/120 to 1/130 
For alternating current generators in parallel.. 1/150 
The total weight of the fly-wheel may be considered as equal 
to P X 1.4, 


1/25 to1/30 


DIRECT LEAKAGE OF STEAM THROUGH SLIDE VALVES. 
J. V. Stanford, in Journal of the Franklin Institute. 


When the weight of steam used in an engine, as determined 
by condensing the exhaust, is compared with that computed 
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from the indicator card, it is well known that there is con- 
siderable difference in the results. This difference between 
the actual and computed weights, commonly called “the miss- 
ing quantity,” and in some cases amounting to as much as 50 
per cent of the steam used, is generally considered as being 
accounted for by condensation in the cylinder. The indicator 
card shows only the actual weight of vapor in the cylinder at 
a given time, taking no account of the steam which has en- 
tered the cylinder and has been condensed by transfer of heat 
to the cylinder walls. There is no doubt that a large part 
of the missing quantity may be charged up to cylinder con- 
densation, but there is a possibility that some of it may be 
due to another cause, namely, valve leakage. 
Experiments have been made at the Mechanical Laboratory 
of the University of Pennsylvania, to determine some facts in 
connection with leakage of slide valves. A set of tests was 
made on a 6-inch x 9-inch Sturtevant blower engine, driving 
a three-quarter housed centrifugal fan keyed direct to the 
shaft. The engine and fan had been installed in the boiler 
house of the university to create forced draft, and after a 
short period of use had stood idle with only an occasional run 
when used by. the students for practice in valve setting. The 
engine has no governor, depending upon the throttle and the 
steady resistance of the fan to maintain the proper speed, and 
the valve is driven direct by the eccentric through a rocker 
arm. The valve is of the common D slide valve type, 5 inches 
wide by 4% inches long, overlapping the ends of the ports %4- 
inch on either side. The engine had evidently been designed 
to work with the cut-off fixed at about 0.65 of the stroke, and 
during the tests the valve was set to give this cut-off. With 
this setting the minimum width of bridge covered by the valve 
was 54-inch, so that the exhaust port was everywhere protected 


_ from direct leakage by contact between the valve and seat at 


least 14-inch in width. 

A balance plate extends between the valve and chest cover 
to relieve the pressure between the valve and seat, and reduce 
the resulting friction. The balancing device consists of a 
cylindrical cup, bearing against a circular boss on the chest - 
cover, and telescoping over a cylindrical projection from the 
top of the valve, the telescoping joint being made tight by two 
split rings. Contact is maintained between the balance plate 
and chest cover by four light springs. Steam leaking through 
the packing rings to the inside cavity of the balance plate is 
discharged through two 3/16-inch holes in the top of the valve 
direct to the exhaust cavity, so that the pressure over a large 
part of the valve is exhaust pressure. This leakage is also 
part of the missing quantity, for it goes to the condenser with- 
out affecting the indicator card. 

In preparing for the tests, the engine exhaust was piped to 
a surface condenser, and arrangements made for collecting and 
weighing the condensation; a pressure gage was attached to 
the steam chest, and a revolution counter geared to the eccen- 
tric strap. Indicator cards were also taken. Two runs were 
then made with the engine working normally under the load 
of the fan, with the balance plate on the valve, and readings 
were taken to give weight of steam condensed, revolutions per 
minute, pressure in the steam chest, and the indicated horse- 
power. Average results from the two tests showed that the 
engine was developing about 5.13 horse-power, and was using 
about 91.2 pounds of steam “per indicated horse-power per 
hour. 


The balance plate was then removed from the valve, the 
holes through the top of the valve plugged with wood, leaving 
the valve unbalanced, and tests run as before. These tests 
gave a steam consumption of 60.5 pounds per indicated horse- 
power per hour, or 30.7 pounds less than when the balance 
plate was in place, due to the difference in leakage. In the 
first case the leakage was through the balance plate and 
under the valve; in the second case under the valve only, but 
the difference was probably due, not so much to leakage 
through the balance plate, as to the fact that in the first case 
the valve was only lightly seated, while with the balance plate 
removed it was seated firmly by the whole pressure of the 
steam, and a good joint maintained with the seat. 

In order to determine the actual amount of leakage, the 
steam ports of the engine were plugged by driving in blocks of 
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dry white pine, filling the steam passages flush with the valve 
_ seat. One cylinder head was then removed and the stuffing 
box opened to relieve any pressure in the cylinder due to leak- 
age through the plugs. The eccentric sheave was loosened 
on the shaft and bolted to a large wood pulley placed beside 
it. The pulley was belted to a one-horse-power electric motor, 
geared to drive the pulley and eccentric about the shaft at the 
same speed as had been used in the previous tests. Having 
thus reproduced the conditions of the running of the valve as 
nearly as possible, except that all passages of steam to and 
from the cylinder were eliminated, it was fair to assume that 
all the steam now reaching the condenser was due to leakage 
from the chest to the exhaust, and that the amount was prac- 
tically the same as when the engine was running normally. 
In running these tests, the motor was started and adjusted to 
the proper speed, then the throttle valve was opened carefully 
until the pressure in the chest was the same as in the other 
tests. A test under these conditions, with the balance plate 
on, showed the leakage amounting to 438.9 per cent of the 
total steam consumption. 

As stated before, the engine had been standing idle for 
some time, and the valve and seat were not in perfect order, 
but their condition was not unusually bad, for when tested 
in the ordinary manner by opening the throttle with the valve 
standing still over the ports, only a trifling leakage was ap- 
parent, which makes it appear that the standing test for leak- 
age, so commonly used, is a very poor index of what may take 
place when the valve is running. 

In order to determine the effect of the balance plate in re- 
ducing the work required to drive the valve gear, the elec- 
tric motor driving the eccentric was calibrated for efficiency 
and wattmeter readings taken, giving data for computing the 
power absorbed by the eccentric and valve under varying con- 
ditions. It was found that the power used with the balance 
plate on was 0.25 horse-power, and that it remained practically 
constant for varying pressures in the chest. Without the bal- 
ance plate, the power required increased with the pressure 
and amounted to 0.38 horse-power for the pressure previously 
used. While the saving shown here is slight, the value of the 
balance plate for much larger valves is unquestioned, and no 
doubt results in a net saving when the parts are in perfect 
working condition, but it would seem that in a small engine 
receiving the ordinary care, its presence may become detri- 
mental in the course of time, owing to its tendency to increase 
the leakage due to poor contact between the valve and seat. 


A CURIOUS ACCIDENTAL WELDING OF STEEL 
SHAFTING. 


A Russian correspondent of the Scientific American, in its 
issue of June 8, 1907, describes a peculiar accident which took 
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Accidentally Welded Joint in a Cotton Mill. 
place in a large cotton mill near Moscow. From a steam 


engine of 1,500 horse-power, 350 horse-power is transmitted by 
a rope drive to one of the upper stories of the mill. The 
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driven shaft makes 320 revolutions per minute. The motion 
is transmitted from the rope pulley to the line-shafting by a 
pair of bevel gears which, through a friction clutch, transmit 
the motion directly to the line-shaft of the mill. This arrange- 
ment is shown in the accompanying cut. By some mistake of 
the man who erected this rope drive, shafts Nos. 2 and 3 were 
put so closely together that they touched each other, and all 
the end pressure from the bevel gears was transmitted directly 
to the end of the line-shaft. 

One morning, one of the bearings of the line-shaft became 
warm. The engineer, wishing to cool it, loosened the clutch 
and thus stopped it. Under these circumstances, all the 
pressure from the bevel gears rotating shaft No. 2 was applied 
to the end of the line-shaft. Both shafts were of the same 
diameter, about 6% inches. As this pressure was considerable, 
and the shaft was making 320 revolutions per minute, in a few 
moments the touching ends between the two halves of the 
clutch were heated not only to a red heat, but to the melting 
point as well, so that the liquid iron spurted to the walls. 
The engineer became very much frightened and signalled the 
engines to stop, and thus both the shafts became completely 
welded together. When they were cool, the engine was started. 
again, but even with the friction clutch open, the full 350 
horse-power was transmitted through this welded joint with- 
out breaking it. There was no further difficulty from hot 
bearings, owing to the fact that the shafts were welded in 
exact alignment. The shaft worked satisfactorily for over a 
month until there was opportunity to make the necessary 
repairs. 


STEEL CASTINGS IN LOCOMOTIVE AND CAR 
CONSTRUCTION. 


J. V. McAdam, in Sidley Journal of Engineering. 


The increase of the use of steel castings in locomotive and 
car construction, as well as in machine building in general, 
is hardly realized by persons not directly in touch with the 
particular branches where these castings are used. The diffi- 
culty with steel castings is their liability to crack in cooling. 
Kor this reason brackets and ribs should be avoided wherever 
possible, as they tend to produce shrinkage cracks, on account 
of the extra thickness of metal and therefore slower rate of 
cooling where the rib joins the main casting. These cracks 
are often internal and do not appear on the surface. When 
the casting does not crack, it is liable to serious warping when 
cooling. Therefore it is often necessary to distort a pattern 
so that the finished casting will come out straight, as in the 
case of one which had a box-shaped end 6 inches deep and. 
13 inches wide. It was necessary to dish the top % inch in 
order that it might swell back straight in cooling. 

Cast steel shrinks 14 inch to the foot in cooling, being twice 
that of cast iron, and in a casting 20 feet long this amounts 
to 5 inches; it is therefore advisable to avoid, if possible, any 
large cross flanges or cores at the ends that will anchor the 
casting in the sand, and cause it to pull itself in two. The 
largest part of the shrinkage occurs at the point of recalescence 
when the matter is in a granular condition, neither liquid nor 
solid. In some cases thin ribs are cast on and chipped off 
when the casting has cooled. These thin ribs cool quickly, and 
are strong enough to hold the larger part of the casting 
together until it has set. If carefully designed, however, 
large castings can be made with perfect success. Large num- 
bers of castings are now made which are 10 feet by 8 feet, 
and have no portion over %4 inch thick. The greatest diffi- 
culty comes where thick and thin portions are wanted on the 
same casting, producing unequal cooling, which results in the 
first portion shrinking after the second has already set. 

In designing steel castings, locomotive frames, and railroad 
cars, it is impossible to estimate the required strength with 
any degree of accuracy, for the reason that no one knows 
what the stresses are going to be with the moving loads. It 
is customary in freight car work to consider the dead load 
on a casting to consist of the weight of the car body, plus 
the rated capacity, plus 10 per cent overload. The casting is 
then designed with an ultimate factor of safety of from 6 to 8, 
which allows for the moving load. In some cases where the 
failure of the casting would be very serious, as in passenger 
car truck equalizers, the factor of safety is made even more. 
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The ultimate strength of cast steel varies from 70,000 pounds 
to 100,000 pounds, and the elastic limit is about half the ulti- 
mate strength with an elongation as high as 30 per cent. 
Tests would indicate that there is little difference, if any, 
between the value in tension and compression, but in all 
designing the tension side is made stronger than the compres- 
sion in about the proportion of 6 to 5, for the reason that any 
defects in the castings are less serious in compression than 
in tension, and we can therefore afford to risk more. 

Besides possessing high tensile strength, cast steel is tough 
and ductile, which makes it the ideal metal to resist shocks 
and carry heavy loads, and its general adoption in car and 
lecomotive construction may be ascribed to its simplicity of 
design «as compared with anything else, its lightness, and 
above all, its great strength. 


PRINCIPLE OF THE BRENNAN MONO-RAIL CAR. 
A. M. Worthington, in Times Engineering Supplement, 
June 5, 1907. 

The Brennan mono-rail car includes an entirely new ap- 
plication of gyrostats in combination. The stability of the 
car depends, as the patent specifications show, on at least 
three distinct inventions: (1) The automatic calling into 
play of a force tending to accelerate precession, by the rub- 
bing of the axle of spin as it rolls along a guide, an action 
which may be said to be borrowed from a spinning peg-top; 
(2) the regulation of the precession so as to leave the gyro- 
stats, after any disturbance, always with their planes of spin 
parallel to the rail; (8) the combination of two linked gyro- 
stats spinning in opposite directions, for meeting the exig- 
encies of a curved track. 


Foucault’s Gyrostat. 

To understand these points it is necessary to recall the be- 
havior of Foucault’s gyrostat. Let the diagram, Fig. 2, repre- 
sent a. heavy-rimmed disk with its spindle O A horizontal. 
This spindle turns in a ring or frame B A C, pivoted about 
the horizontal axis B C, at right angles to O A, on the frame 
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Fig. 1. 


BD C E, which frame again is free to turn about the vertical 
axis D EH. If the disk be not spinning, a downward pressure 
at A will cause A to descend with acceleration. If the disk 
be spinning slowly in the direction B D C, shown by the ar- 
row, then A will not merely descend, but will move toward B, 
with rotation about H D, and a sudden removal of the pres- 
sure will leave the whole system violently oscillating. 

If, however, the disk be spinning very fast, then we find 
that a downward pressure at A, maintained constant, pro- 
duces no sensible depression of A, but creates what is called 
a precessional rotation of the spindle O A, at a constant rate 
about the axle D H, A moving toward B along the arc C A B, 
at a constant rate, so long as the rate of spin is unaltered. 
When the pressure ceases, there is only a slight and perhaps 
imperceptible tremor of the spindle O A, and we are left with 
the spindle displaced horizontally through an angle which is 
a measure of the time-integral of the couple that has been 
applied about the axis B C as it moved. 

if, on the other hand, with the disk spinning very fast, the 
pressure maintained at A is not vertical but horizontal, in the 
direction of the precessional rotation just described, then 
there will be no apparent revolution about H D, but there 
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will be a rotation of the frame B A C about B C, and A will 
rise, the angle through which O A rises being in this case a 
measure of the time-integral of the moment of the pressure 
about # D. 

If now, while we maintain a constant downward pressure at 
A, we also apply a constant horizontal pressure as if to ac- 
celerate the horizontal precession of the spindle, then the pre- 
cession will not indeed be permanently appreciably acceler- 
ated, but A will rise at a rate proportional to the horizontal 
force, and work will be done by the horizontal and against 
the vertical force, : 

Brennan’s Application of Foucault’s Gyrostat. 

These are the chief relevant physical facts which’ lay at 
Mr. Brennan’s disposal and of which he has availed himself 
with such remarkable skill and success. We will endeavor to 
explain his arrangement by pointing out its relation to the 
Foucault gyrostat just described. In the first place, the frame 
E B D C is pivoted on the body of the car at HZ and D, so that 
when the car is erect D EF is vertical. Mr, Brennan then 
makes the spindle of his disk into the armature of an electro- 
motor, whose field-magnets are carried by the pivoted and 
still balanced frame B A OC. When everything is in equilib- 
rium and the car is running erect, the spindle O A is hori- 
zontal and at right angles to the rail. We will suppose the 
car to be running in the direction B C, and will refer to A as 
the right-hand end of the spindle, 

Now let a wind pressure be applied to the left side of the 
car. The car begins to turn over relatively to the gyrostat, 
and thus at once brings down a guide-plate G, (see Fig. 1) 
fixed to the car, and bent into a circular are as shown, so as 
to press on a small roller, R,, turning loosely about the end F 
of the spindle O A F, which now projects beyond the frame 
BAC. The pressure on this roller causes the spindle to pre- 
cess from A toward B with an angular velocity proportional 
to the pressure, and the turning-over of the car is arrested, 
but at the same moment the friction between the rotating 
spindle and the roller makes the latter roll along the under 
side of the guide plate, and thus evokes a horizontal fric- 
tional force on the spindle, tending to accelerate precession. 
This causes the end F' of the spindle to rise and push back 
the car against the wind pressure. Thus the car turns Over 
to meet the wind, and is carried over beyond the vertical (per- 
haps considerably beyond) to a new inclined neutral position 
at which the moment due to gravity just balances the moment 
of the wind-pressure. This tilted position is reached, how- 
ever, with a certain momentum which carries the car beyond. 
it. Up to the instant of reaching this position the moment 
of the wind pressure has been in excess of the opposite mo- 
ment of the gravitational pull, and the impulse that has acted 
is measured by the angular displacement of the spindle along 
the guide. From the instant that the car swings past the new 
neutral position, the moment of the gravitative pull-over to 
the left exceeds that of the wind pressure, and the car turn- 
ing over to the left lifts the guide-plate @, off the roller Tree 
and the gyrostat is left to itself, till a very slight further 
tilting over of the car brings a second curved guide-plate G4. 
(fixed to the car) to bear on the lower side of a second roller, 
k,, fitting loosely on a non-rotating sleeve which is part of 
the frame B A 0. This arrests the further turning over of 
the car, and the gyrostat begins to precess back, but this time 
there is no force accelerating precession, so that the car re- 
mains tilted a little beyond the neutral position, till the roller, 
R,, in passing beyond the middle position, is carried clear of 
the end of the guide-plate G,; the gyrostat is now left again 
to itself, but the car being released from the pressure of RF, 
at once falls over a very little more to the left, and thus 
brings to bear on the bottom of the rotating roller R, the third 
guide-plate G,. The spindle now begins to roll over G;; its 
precession is accelerated by friction, and the roller R, pushes 
back the guide-plate, and with it the car, up to and beyond the 
new neutral position of equilibrium, when the turning moment 
on the car again begins to be reversed, and the car, being now 
pushed over by the wind to the right of this position, brings 
its fourth guide-plate, G,, to bear on the roller R,, so that 
further turning is arrested, and the spindle O F' precesses 
back to the middle position. In this way, the oscillations 
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about the new neutral tilted position quickly diminish, and 
by thus arranging that the car shall overshoot the mark 
and then return in oscillations of diminishing amplitude, the 
time-integral of the upsetting couple is reduced to zero, which 
is the condition that the spindle shall be left at rest in the 
middle, or “ready” position, after any adjustment. Each time 
the car has to move toward a new neutral position of equili- 
brium, work is done at the expense of the energy of spin of 
the disk; this, and the energy lost in frictional heat, is made 
up by the battery which maintains the rotation of the disk. 

It is evident that, instead of an upsetting couple due to 
wind pressure, we may have one arising from a lateral shift 
of load on the car. The same process of self-adjustment will 
be gone through, the car inclining itself to the left if the 
shift of load is to the right; just as a man carrying a load on 
his right shoulder leans over the left till the center of gravity 
of his system is brought vertically over the supporting base 
formed by his feet, 


Provision for Rounding Curves. 

We have spoken, so far, of only a single syrostat, but it is 
evident that if we endeavor to travel around a curve the 
spinning disk will maintain its plane of rotation unaltered 
in direction, and the car carrying the guides will sweep them 
round past the end of the spindle F, and thus the middle po- 
sition will be lost. To remedy this Mr. Brennan employs a 
second similar gyrostat with an equal disk, spinning at an 
equal rate in the opposite direction, about a spindle which, 
when all is in equilibrium, is parallel to, or, in fact, in line with, 
the spindle of the first disk. The pivoted frame B A OC of the 
first is so linked to the corresponding frame of the second 
that any lateral tilt of the first is communicated to the sec- 
ond, but at the same time each of the disks is free to precess. 
The precession of the second disk is equal to that of the first, 
but in the opposite direction, and any deviation from this 
equality and opposition is prevented by toothed gearing which 
connects the axle EF D of the first with the corresponding paral- 
lel axle of the second. Such a system offers no resistance to 
turning with the car on account of a curve in the track, while 
to any upsetting moment it behaves like a single gyrostat of 
double mass, and enables the car to meet the upsetting mo- 
ment of the so-called centrifugal forces by leaning over toward 
the inner side of the curve, exactly as it leaned over to meet 
a wind pressure. 

It should, however, be observed that this adjustment does 
hot get rid of the force tending to displace the rail laterally, 
and that this can only be completely met by sloping the track 
on which the rail is laid with exactly the same super-eleva- 
tion as is required in an ordinary railroad curve (a slope 
which depends on the velocity prescribed). Mr. Brennan gets 
rid of the danger of upsetting, but not of the need of provid- 
ing against displacement of the rail. 

It remains to examine what will happen when we pass from 
a model to a car of larger dimensions. Fortunately the result 
works out very favorably, since we find that if we take the 
linear dimensions of everything n times greater, we can afford 


to spin the gyrostats n times slower, and yet secure the same 


righting effect, with the same angular movement and return 
of the spindle along the guides. 

This result is of great importance, for it means also that 
the centrifugal stresses in the real gyrostats need not be 
greater than in the model, and that the rate of spin may be 
reduced from 7,000 per minute in the model to 875 per minute 
in a car of eight times the size. A greater rate in a smaller 
8yrostat is, however, a preferable option. 


WINDMILLS. 
R. M. Dyer, Seattle, Wash., in The Iowa Engineer. 


A short historical review of the windmill used as a prime 
mover will be necessary to establish a basis upon which some 
of our later facts may be founded. Whether or not wind- 
Mills were used prior to the tenth century is not clearly estab- 
lished. The type of wheel which we know as the “Dutch 
wheel” evidently developed about that time, and for 700 years 
held its own with but few variations. The “Dutch wheel,” so 
Called because used in such great numbers in Elolland, con- 
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sisted of a main shaft, supporting four radiating arms, carry- 
ing light framework to support the canvas or other sail mate- 
rial; the main shaft communicated the power when produced 
to the machinery, which usually consisted of a paddle wheel 
water pump, a millstone, or a stamp mill. These mills were 
turned up to the wind by hand power, sometimes the whole 
mill turned on a pivot, sometimes the upper half only, and 
later only the top of the mill, which carried the main shaft 
and windmill. 
Earliest Improvements on Ancient Windmills. 


The earliest effort to improve the operation of these mills 
is recorded in 1780, when a device for reefing the sails while in 
motion was made by Andrew Miekle. This device, as well as 
that of Sir William Cubett (1807), designed for the same pur- 
pose, was accomplished by the effect of centrifugal governors. 
To the last-named inventor belongs the credit of first using an 
auxiliary windmill set at right angles to the plane of the main 
wheel to keep the windmill headed up to the wind without the 
constant attention of the attendant. 

A few windmills of the Dutch type were built in America. 
Two of them stand within a few hours’ trolley ride from Chi- 
cago, but for the purposes for which such power could be best 
used, that of pumping water, a design of mill gradually devel- 
oped in America, known as the “American windmill,” being a 
small wheel 12 to 20 feet in diameter, almost filled with 
wooden slats. This style of mill held its own for many years 
in its crude form. 

The Halliday Windmill. 


Daniel Halliday made the windmill a safe and practical 
machine by inventing and perfecting a wheel, the sails of 
which were connected up in groups or sections, which pivoted 
under control of centrifugal governor balls, and thereby held 
the mill to a reasonably safe speed at all wind velocities. The 
Halliday interests were afterward taken over by the existing 
company, the United States Wind Engine and Pump Co., of 
Batavia, Ill. The Halliday method of governing had and has 
many imitators, but none seems to have equaled the original. 
Another favorite method of governing used by the early 
builder of windmills was the “solid wheel with side vane,” a 
small vane being attached rigidly to the frame which carried 
the head of the wheel, which would turn the wheel edgewise 
or partly edgewise to the wind when acted upon by winds 
above normal velocities. Variations of these two methods of 
governing formed the basis of innumerable patents between 
1860 and 1890, during which time the manufacture of wooden 
windmills flourished and the number of manufacturers in- 
creased to a score or more. The Leffel wheel, made at Spring- 
field, Ohio, between 1880 and 1885, showed the first departure 
from seemingly fixed methods of regulation in having the 
wheel set off from the center line of the vane, thereby avoid- 
ing the use of the small side vane, the force of the wind act- 
ing directly on the face of the wheel to bring it out of sail 
as the wind velocity increased above normal. The wheel was 
made with a sheet iron wheel and with a wooden vane. 


The Modern Windmill and its Development. 


The actual development of the windmill wheel as we know 
it was due primarily to the work of Mr. Thomas O. Perry. Mr. 
Perry was and is a gentleman of snientific and mathematical 
attainments and had interested himself for some years previ- 
ous to 1882 in the development of the windmill and other 
machinery used in agricultural pursuits. At this time a pre- 
liminary study of Smeaton’s and Weisbach’s theories convinced 
him that the data upon which their deductions had been made 
lacked thoroughness and completeness; that the assumptions 
upon which these formulas had been based were, in part, 
erroneous, and that the wheels which had been used to develop 
the empirical elements of their equations were poorly suited 
to produce satisfactory results. He, therefore, developed by 
strictly theoretical and mathematical means, a new set of 
formulas, and made several startling suggestions in reference 
to improvements in windmill design. It might be mentioned 
that instead of using the elements of pressure and velocity of 
the wind as the basis of his power formula he used the more 
rational factor “kinetic energy” of the air current intercepted 
by the wheel. 
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In 1883 a laboratory was fitted up by the Halliday Com- 
pany in Batavia, Mr. Perry being placed in charge, to test out 
on an elaborate scale his theory in reference to the design of 
windmills, as well as also to test the forms of wheel that sev- 
eral others had suggested. The following points, which were 
fully covered by these tests and experiments were established 
by several thousand tests on many forms of wheels: Form of 
sail, necessity of a thin sail, angle of sail or ‘‘weather;” effect 
of various obstructions before and behind the wheel; effect 
of obstructions within the wheel, such as wheel arms, connect- 
ing members of the wheel, etc.; proper amount of sail surface, 
speed of wheel, relative to velocity of wind, and, in fact, every 
question which had arisen at that time bearing on the design 
of wind wheels. 


Result of Perry’s Experiments. 


Experiments developed that the old flat wood sail was not 
as efficient as the curved steel sail; the angle of weather was 
chosen most favorable for a light wind, 414\ to 5 miles per hour 
being utilized with some efficiency. Any windmill will run 
in a high wind, but a well designed mill must work in a 
light wind. A mill that requires a ten-mile wind may run 
only four or five hours per day; a mill that will run in a five- 
mile wind will probably run eighteen hours per day in some 
localities. Experiments developed the fact that seven-eighths 
of the zone of interruption could be covered with sails; that 
more than this was detrimental, and that the gain in power in 
from three-fourths to seven-eighths of the surface was so small 
that the use of the additional material was not justifiable; 
that the sail surface should extend only two-thirds the dis- 
‘tance from the outer diameter to the center; that a wheel run- 
ning behind the carrying mast is not nearly as efficient as one 
running in front of the mast; that there should be the least 
possible obstruction behind the wheel; that to be efficient the 
velocity of the travel of the vertical circumference of the 
wheel should be from 1 to 1%, times the velocity of the 
wind, hence the necessity of back gearing to reduce the pump 
speed to forty strokes per minute as a maximum, which is the 
limit of safety at which ordinary pumps can be operated. 

Perry records that with his experimental wheel he actually 
developed 44 per cent of the kinetic energy of the impinging 
air current; however, if an efficiency of over 35 per cent is 
sought for, a comprehensive study of the physical elements 
entering into the absorption of the kinetic energy of an inter- 
cepted air current by a wind motor operating under the 
most favorable conditions of wind velocity, curvature of sail, 
amount of sail surface and travel of sail, will show that the 
high rate of sail travel becomes prohibitive if such wheels are 
to be considered in view of their cost and maintenance, either 
as a manufacturing possibility or as an economic motor. 


Power of Windmills. 


Theoretical demonstrations show that the intercepted area 
of air current varies as the square of the diameter of the wind 
wheel, and that the kinetic energy of the air, impinging on 
such an intercepted area, varies as the cube of the wind velo- 
city; consequently, we might say that the power of windmills 
of the same type varies as the square of the diameter, and as 
the cube of the wind velocity. This is true within reason- 
able limits, but as the wheel is designed to give its best 
efficiency in low winds, say 10 to 15 miles per hour, we cannot 
expect that the same angle of sail would obtain the same per- 
centage of efficiency in winds of considerably higher velocity, 

The ordinary wheel works most efficiently under wind velo- 
cities of from 10 to 12 miles per hour. Such wheels will give 
reasonable efficiency in from five to six-mile winds, while if 
the wind blows more than 12 miles per hour, we will have 
power to spare. Our wheel must work in light winds, such 
being nearly always present, while the higher velocities only 
occur at intervals. Mills built for grinding purposes, geared 
mills, or power mills as they are called, when attached to a 
grinder, having a centrifugal feed, will develop power almost 
approaching to the cube of the wind velocity, within reason- 
able limits of such velocity, as their speed need not be kept 
down to a certain number of revolutions per minute, as in 
the case of the pumping mill. 

Should this theoretical condition hold, the following table, 
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showing the amount of power for different sizes of mills at dif- 
ferent wind velocities, would apply. Figures show H.P. 


25 30 35 40 
Size. bid aeiee: atten Les miles. miles. miles. mules 
8 feet.... 011 M088 .297 > .704 1.375) o2atis 
12 feet.... .025 .20 675 1:6 3.125 54 8.57 12.8 
16 feet.... .045 .86 1.215 2.88 5.52 9.75 15.3. 92mno@ 


These figures have been proved by laboratory tests at veloci- 
ties ranging from ten to twenty-five miles per hour, and more, 
by the Murphy tests on mills actually in use, which show 
very close relation at the wind velocities at which the mills 
are best adapted. 

The Murphy figures are as follows: 


Size of Mill. 10 miles. 15 miles. 20 miles. 
12 feet 0.21 H.P. 0.58 H.P. 1.05 H.P. 
16 feet 0.29 0.82 1.55 


For higher wind velocities the Murphy values fall much 
under the theoretical values, but the range of velocities over 
which his experiments extend does not justify any change in 
the general law except inasmuch as common sense teaches us 
that theoretical conditions can rarely be attained in actual 
practice. 

In view of the fact that a windmill does not work as effi- 
ciently in high winds as in winds under 20 miles per i 
my experience would lead me to believe that the following 
figures (H.P.) would be the probable extension of the Murphy 


tests: : 
Size of Mill. 25 miles. 80 miles 85 miles. 40 miles. 
12 feet. 2.5 4 5 By 
16 feet 4 6 8 


A 20-foot mill would deliver approximately 50 per cent 
greater power than a 16-foot. 

Modification in Speed and Size Required by Practical 
Conditions. 

The foregoing tables must be translated with reasonable al- 
lowance for conditions under which wind wheels must work, 
and which cannot well be avoided, e. g., pumping mills must 
be made to regulate off at a certain maximum speed to pre- 
vent damage to the attached pumping devices. The regulat- 
ing point is usually between 20 and 25 mile wind velocities, 
so that no matter how much higher the wind velocity may 
be, the power absorbed and delivered by the wheel will be no 
greater than that indicated at the regulating point. Again, 
owing to the peculiar construction of geared windmills, ths 
torque of the vertical shaft operates to prevent the mill 
from regulating off; consequently, when working, the mill is 
held up squarely to the wind, until the load imposed by the 
attached devices ceases to absorb all of the power which the 
mill will deliver. After this condition obtains, any increase in 
wind velocities causes the mill to regulate or turn out of the 
wind. The regulation point on such mills when loaded is, 
therefore, usually placed at wind velocities of from 30 to 35 
miles. 

Another subject which needs some consideration is the fact 


‘that while the power of a mill increases approximately as the 


square of its diameter, the weight of the machine increases ap- 
proximately as the cube of its diameter. 

It is useless to waste time in a discussion of the compara- 
tive merits of wooden and steel windmills, while giving due 
credit to the excellent workmanship and the extreme care in 
the selection of the material used on some of the old wood 
wheels which have stood so long in some localities as to 
have become historical landmarks. The wood wheel, as gen- 
erally constructed, is an inefficient, short-lived affair, designed 
without reference to the principles of wind dynamics. Actual 
tests have shown that some wood wheels, under certain wind 
conditions, will give more power with every alternate slat 
removed, and on wood wheels having slats 14, inch thick and 
3 inches wide, the efficiency of the wheel is reduced nearly 
one-sixth, merely from the action of the wind on the edge 


of the slat. 
* * ue 


It is said to be extremely important to the proper setting of 
concrete, if the best results are to be obtained, that it be 
protected, while the process is going on, from the wind and 
sun, especially in dry, warm weather. The dry air will rob 
the sharp corners, and even the faces, of their moisture, and 
a later wetting is no remedy.—Scientific American. 
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IRON AND STEEL.* 


Commercial iron and steel are metallic mixtures, the chief 
ingredient of which is the element “iron,” that is, pure iron, 
of which they contain from 93 per cent to over 99 per cent. 
The difference between iron and steel is principally-due to the 
composition and proportion of the remaining ingredients. 

Iron ore is an oxide of iron (iron rust) containing from 35 
per cent to 65 per cent of iron; the balance is oxygen, phos- 
phorus, sulphur, silica (sand), and other impurities. The ore 
is charged in a blast furnace, mixed with limestone as a flux, 
and melted down with either charcoal, coke, or anthracite 
coal as fuel; the resulting metal is what is commercially 
known as pig iron, containing about 93 per cent of pure iron, 
3 to 5 per cent of carbon (pure coal), some silicon, phosphor- 
us, sulphur, etc. This pig iron is used in foundries for the 
manufacture of iron castings, by simply remelting it in a 
cupola without materially changing its chemical composition; 
the only result is a closer grain and somewhat increased 
strength. 

The Puddling Process. 

In the manufacture of wrought iron the pig iron is re- 
melted in so-called puddling furnaces, by charging about 44 
ton in a furnace, and, while in a molten state, it is stirred 
up with large iron hooks by the puddler and his helper, and 
kept boiling, so as to expose every part of the iron bath to the 
action of the flame in order to burn out the carbon. The 
other impurities will separate from the iron, forming the 
puddle cinder. 

The purer the iron the higher is its melting point. Pig iron 
meits at about 2,100 degrees F., steel at about 2,500 degrees, 
and wrought iron at about 2,800 degrees. The temperature in 
the puddling furnace is high enough to melt pig iron, but 
not high enough to keep wrought iron in a liquid state; there- 
fore, as soon as the small particles of iron become purified 
they partly congeal (come to nature), forming a spongy mass 
in which small globules of iron are in a semi-plastic state, 
feebly cohering with fluid cinder filling the cavities between 
them. This sponge is divided by the puddler into lumps of 
about 200 pounds each; these lumps or balls are taken to a 
steam hammer or squeezer, where they are hammered or 
squeezed into elongated blocks (blooms), and while still hot, 
rolled out between the puddle rolls into bars 3 to 6 inches 
wide, about % inch thick, 15 to 30 feet long. These bars are 
called puddle bars or muck bars, and, owing to the large 
amount of cinder still contained therein, they have rather 
rough surfaces. The muck bars are cut up into pieces from 
2 to 4 feet long, and piled on top of each other in so-called 
“niles” varying from 100 to 2,000 pounds according to the 
size product desired. These piles are heated in heating fur- 
naces, and when white hot, are taken to the rolls to be welded 
together and rolled out into merchant iron in the shape of 
either sheets; plates, bars, or structural shapes, as desired. 
When cold, this material is sheared and straightened, and is 
then ready for the market. 

After leaving the puddling furnace, wrought iron does not 
undergo any material change in its chemical composition, and 
the only physical change is an expulsion of a large portion of 
the cinder; the small cinder-coated globules of iron are welded 
together and the subsequent rolling back and forth will 
elongate these globules, giving the iron a fibrous structure, 
and the reheating and rerolling will drive these fibers closer 
together, thus increasing the strength and ductility of the 
metal, 

Classes and Kinds of Steel. 

The word steel, nowadays, covers a multitude of mixtures 
which are very different from each other in their chemical 
as well as physical qualities. The ingredient that exerts 
most influence on these variations is carbon. High grade 
razor steel contains about 114 per cent of carbon, springs 1 
per cent, steel rails from %4 to % per cent, and soft steel 
boiler plate may go as low as 1/16 per cent of carbon. Steel 
which is very low in carbon can easily be welded, but it 
cannot be tempered; when carbon is above 1/3 per cent, weld- 


* Article by George Schuhmann, General Manager Reading Iron 
Company, patlianed in The Pilot, official organ of the Philadelphia 
and Reading Railway Department Y. M. C. A., Reading, Pa. 
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ing is more difficult and can only be done by the use of borax 
or some other flux, or by electric or thermit welding. Steel 
with carbon above % per cent can be tempered, that is, when 


heated to red heat and then quenched in water or other 


liquid, it becomes very hard and can be used for tools of 
various kinds, such as saws, files, drills, chisels, cutlery, etc. 
In tool steel other ingredients are sometimes used to influ- 
ence its hardness, such as nickel, manganese, chrome, tung- 
sten, etc., the last named playing an important part in so- 
called “high speed steels,” that is, steel tools that will cut 
metal at a high speed without losing their temper or hardness. 

As stated above, pig iron and cast iron contain about 4 per 
cent of carbon, and wrought iron only a trace of it, while 
steel is between these two extremes. The manufacture of 
steel, therefore, refers principally to getting the right propor- 
tion of carbon. One method is to take pig iron and burn the 
carbon out of it, as in the Bessemer and open-hearth pro- 
cesses, and the other method is to take wrought iron and 
add carbon to it, as in the cementation and crucible processes. 


The Bessemer Process. 

In the Bessemer process the molten pig iron is put into a 
large pear-shaped vessel, called the converter, the bottom of 
which is double, the inner one being perforated with numer- 
ous holes, called tuyeres, to admit air to be forced in under 
pressure. The molten iron (from 10 to 15 tons at a time) is 
poured into the converter while the latter is lying on its side, 
then the compressed air is turned into the double bottom as 
the converter rises to a vertical position. The air has suffi- 
cient pressure (about 20 pounds per square inch) to prevent 
the molten metal from entering the tuyeres. The air streams 
pass up through the molten metal (piercing it like so many 
needles), burning out the carbon, silicon, etc., accompanied 
by a brilliant display of sparks and a flame shooting out of 
the mouth of the converter. The 15 tons of molten pig iron 
contain nearly % of a ton of carbon, and since this carbon 
is all burned out in less than ten minutes, this rapid rate of 
combustion increases the heat of the metal very much; it 
does not cool it, as one would suppose at first thought. The 
flame, therefore, at first red, becomes brighter and brighter, 
until it is finally so white that it can scarcely be looked at 
with the naked eye. A “blow” generally lasts about nine to 
ten minutes, when the sudden dropping of the flame gives 
notice that the carbon is all burned out. The metal in the 
converter is then practically liquid wrought iron, the con- 
verter is then laid on its side again, the blast shut off and a 
certain amount of spiegeleisen or ferromanganese is added 
in a liquid form so as to give the steel the proper amount of 
carbon and manganese to make it suitable for the purpose 
desired. The liquid steel is then poured out into so-called 
“ingot molds,’ and the resulting “ingots,” while still hot, but 
no longer liquid, are rolled out into blooms, billets, or rails 
without any additional reheating except a short sojourn in 
so-called “soaking pits.” In some steel works, where the 
molten pig iron is taken in ‘large ladle cars direct from the 
blast furnace to the converter, it is possible to produce rails 
without adding any fuel to that contained in the molten pig 
iron, so that the red-hot rail just finished still contains some 
of the heat given it by the coke in the blast furnace. 


The Open-hearth Process. 

The open-hearth process, sometimes called ‘‘the Siemens- 
Martin process,” is similar to the puddling process, but on 
a much larger scale. The furnaces generally have a capacity 
of from 40 to 50 tons of molten metal (in some exceptional 
cases as high as 200 tons); they are heated by gas made 
from bituminous coal (oil and natural gas have also been 
used). The gas and the air needed for its combustion are 
heated to a high temperature (over 1,000 degrees) be- 
fore entering the combustion chamber, by passing them 
through so-called regenerative chambers. Owing to this 
preheating of the gas and the air, a very high temperature 
can be maintained in the furnace, so as to keep the iron liquid 
even after it has parted with its carbon. The stirring up of 
the molten metal is not done by hooks as in the puddling 
furnace, but by adding to the charge a certain proportion of 
ore, iron scale, or other oxides, the chemical reaction of which 
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keeps the molten iron in a state of agitation. While in the 
Bessemer process only pig iron is used, in the open-hearth fur- 
nace it is practicable to use also scrap of wrought iron or steel, 
as the high temperature in the furnace will readily melt 
it. When the pig iron or scrap contains too much phos- 
phorus, burnt lime is added to the charge; the resulting slag 
will absorb the phosphorus, thus taking it out of the metal. 
This dephosphorization by means of burnt lime is called the 
basic process in contradistinction to the acid process, where 
no lime is used, but where care must be taken that the metal 
charged is low in phosphorus. In this country, the basic pro- 
cess is at present used only in connection with open-hearth 
furnaces, while in Europe it is also used in many Bessemer 
plants producing the so-called “basic Bessemer steel.” 


Producing Tool Steel. 

Crucible steel or tool steel, formerly called cast steel, is 
made by using high grade, low phosphorus wrought iron and 
adding carbon to it. The oldest method is the so-called ‘‘ce- 
mentation process” in which the iron bars are packed in air- 
tight retorts, with powdered charcoal between the bars. The 
filled retorts are put into a cementation furnace, where they 
are heated to a red heat and kept at that temperature for 
several days, during which time the iron will absorb about 
1% per cent of its own weight of carbon. The process is 
similar to the case-hardening process familiar to many black- 
smiths. The carbonized bars, called “blister steel,’ are then 
cut into small pieces, remelted in a crucible, and from there 
poured into molds, forming small billets, which are after- 
ward hammered or rolled into the desired shapes. The 
newer method is to put the small pieces of wrought iron 
direct into an air-tight crucible mixed with the proper amount 
of powdered charcoal, and melt down; the iron will absorb 
the carbon much quicker while in a molten state than when 
only red-hot, as in the cementation furnace. The other in- 
gredients, such as chrome, tungsten, etc., are also added in 
the crucible. 

Malleable and Steel Castings. 

Malleable castings are produced in the reverse way from 
the blister steel referred to above, that is, instead of taking 
wrought iron and adding carbon, castings made of cast iron 
are made malleable by extracting the carbon. The castings 
are packed into retorts similar to the cementation retorts, 
but, instead of charcoal, an oxide of iron, generally in the 
shape of hematite ore, is packed with them, and kept in a 
red-hot state for several days. The oxygen of the ore will 
absorb the carbon in the iron, giving the latter a somewhat 
steely nature. 

Steel castings used to be produced in the same manner, 
but now, steel castings are cast direct from the ladle con- 
taining molten steel, which is generally melted in an open- 
hearth furnace, although small Bessemer converters are also 
sometimes used for this purpose. 


Comparison between Wrought Iron and Low Carbon Steel. 


While chemically there is not much difference between 
wrought iron and low carbon steel, there is considerable dif- 
ference in their physical structures. Owing to the globules 
of pure iron being coated with cinder in the puddling fur- 
nace, the subsequent rolling and reworking while expelling a 
large portion of this cinder always leaves traces of it behind 
which gives wrought iron the fiber. Steel having been pro- 
duced in a liquid form, where the cinder all floated to the top 
and was removed, the metal is homogeneous, that is, without 
any grain or fiber. When subjected to many vibrations, or 
strains due to frequent expansion and contraction, wrought 
iron will generally yield gradually and give warning to the 
inspector, while steel is more liable to snap off suddenly. 
Wrought iron being composed of many fibers, the fibers can 
break one at a time without directly affecting its neighbor 
(like the strings in a rope), while a rupture once started in 
steel will extend more rapidly. Wrought iron will also re- 
sist corrosion and pitting longer than steel, no doubt due to 
higher resisting power of the enclosed cinder, which also 
causes the acid to deflect endwise, thus weakening its action 
by diffusing it over a larger area and preventing deep pitting. 
Stay bolts and boiler tubes for locomotives have proved more 
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satisfactory when made of charcoal iron than of steel. Thin 
sheets, tin plate, corrugated iron covering, wire fencing, pipes, 
oil well casings, etc., have also proved much more durable 
when made of wrought iron than when made of steel. On 
the other hand, in rails, tires, guns, armor plate, etc., steel 
has proved far superior to iron, owing to its greater strength 
and hardness, and where corrosion is of minor importance, 
owing to the rails, etc., generally being worn out long before 
corrosion has a chance to affect them seriously. When struc- 
tural steel or iron is used for bridges, etc., it is necessary to 
protect the metal from serious corrosion by frequent and 
careful painting, and in the skeletons of high office buildings 
and other skyscrapers, when completely covered with concrete, 
etc., so as to thoroughly exclude air or moisture, steel as well 
as iron will last indefinitely. 

Where material is buried in the ground, or exposed to the 
weather without the careful protection of paint, or where 
moisture has access to it by other channels, as in the interior 
of pipes, for instance, wrought iron will outlast steel by a 
good margin. 

* * * 
THE HUMAN FRAME AS A POWER PRODUCER. 

One of the great problems of the age is the utilization of 
convict labor in a manner that shall not conflict with the best 
interests of free labor. From an economical standpoint it is 
not profitable to any community that its criminals be either 
idle or engaged on work which is of no material use. With- 
out discussing the ethical and economic features of prison 
labor further, we may say that about the most ridiculous 
scheme that we have seen proposed is that of a correspondent 
of the American Shipbuilder, who suggested that convicts be 
employed to work treadmills to charge storage batteries with 
which to propel the Hast River ferry-boats of New York City. 
It is still further proposed that if the plan were successful, 
the convicts all over the State be employed in tread-mills 
for generating electricity for lighting and heating their prison 
buildings. The correspondent did not mention that the same 
tread-mills could be used for electrocuting the criminals who 
suffer capital punishment, but this is a detail which he prob- 
ably forgot. The author probably did not realize that the 
human frame as a machine for producing power is of very 
small effect. The average work done by a man raising his 
own weight on a stair, ladder or tread-mill is only about 
2,000,000 foot-pounds per working day of ten hours, or 1-10 
horse-power. Thus, 500 convicts working in a tread-mill 
would produce only 50 horse-power, and that only for ten 
hours per day. It does not require a great deal of engineering 
ability to discover that such a scheme would be practically 
valueless, being equivalent to saving only 1,500 pounds of 
coal on the basis of 3 potnds per horse-power hour. 

* * * 


The daily press reports that the Baldwin Locomotive Works 
has built a locomotive to the metric system of measurements, 
and that this feat is a signal triumph for the friends of that 
system. According to the report, it has always been the favor- 
ite assertion of its opponents that the metric system would 
result in endless confusion where the entire organization of © 
shops and training of men were based on the English system 
of measurements, but here is a case where the largest locomo- 
tive works has built an entire locomotive to the metric sys- 
tem without difficulty. This result really signifies very little, 
of course. If need be, the locomotive could have been built to 
the Chinese “fan” or the sailor’s knot, or to any other system, 
with as good success. The item further states that the build- 
ing of the locomotive necessitated the introduction of many 
new standards and gages. Now, this is the kernel in the nut- 
shell, and is just the point that the supporters of the metric 
system minimize. No one doubts but that the metric system 
can be used in our shops, but its adoption means a very large 
cost for new gages and tools, and the conversion of English 
measurements, tables, data, etc., into the metric system. It 
would take many years for such changes to be effected, for in 
many cases it would, of necessity, be done gradually, and it is 
quite doubtful in the minds of those who have opportunity to 
use both systems that the resulting advantages would be 
worth a small fraction of the cost of the change. 
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ON THE ART OF CUTTING METALS.—8.* 


FRED. W. TAYLOR. 


EFFECT OF FEED AND DEPTH OF CUT ON CUTTING SPEED. 

The following are the principal conclusions arrived at on 
the effect of varying the feed and the depth of the cut upon 
the cutting speed. 


A. With any given depth of cut, metal can be removed 
faster, i. e.. more work can be done, by using the combination 
of a coarse feed with its accompanying slower speed than by 
using a fine feed with its accompanying higher speed. 

For example, if with a combination of 8/16 inch depth of 
cut and 1/64 inch feed, the hardness of the metal were of 
such a quality, for instance, that just 100 pounds of chips 
would be cut off in an hour, by using the same tool on the 
same’ forging at its proper cutting speed corresponding to a 
feed of 1% inch, the metal would then be removed at the rate 
of 250 pounds per hour. In most cases it is not practicable 
for the operator to take the coarsest feeds, owing either to 
the lack of pulling power of the machine or the elasticity of 
the work. Therefore, the above rule is only, of course, a 
broad general statement. 

B. The cutting speed is affected more by the thickness of 
the shaving than by the depth of the cut. A change in the 
thickness of the shaving has about three times as much effect 
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Fig. 48. Barth’s Time Slide Rule for Machine Shops, used in Connection 
with Lathe Slide Rule shown in Fig. 49. 
on the cutting speed as a similar or proportional change in 
the depth of the cut has upon the cutting speed. Dividing 
the thickness of the shaving by 3 increases the cutting speed 
1.8 times, while dividing the length that the shaving bears 
on the cutting edge by 3 inceases the cutting speed 1.27 times. 

C. Expressed in mathematical terms, the cutting speed 
varies with our standard round-nosed tool approximately in 
inverse proportion to the square root of the thickness of the 
shaving or of the feed; i.e., S varies with VF, approximately. 

D. With the best modern high-speed tools, varying the feed 
and the depth of the cut causes the cutting. speed to vary i 
practically the same ratio whether soft or hard metals are 
being cut. 

E. The same general formula expresses the laws for the 
effect of depth of cut and feed upon the speed, the constants 
only requiring to be changed. This is a matter of very great 
importance, as it enables us to use a single slide rule as a 
means of finding the proper combination of speed and depth 
of cut and feed for all qualities of metal which may be cut. 

F. The same general type of formula expresses the laws 
governing the effect of the feed and depth of cut upon the 
cutting speed when using our different sized standard tools. 
This is also fortunate as it simplifies mathematical work in 
the final solution of the speed problem. 


Importance of the Study of Effect of Feed and Depth of Cut 
upon Cutting Speed. 


A study of the effect of the feed and depth of cut upon the 
cutting speed constitutes, in our judgment, the most important 
element in the art of cutting metals. As pointed out in the 
opening paragraphs of this paper (see MACHINERY, January 


* Abstract of paper read before the American Society of Mechanical 
Engineers, December, 1906. 
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issue) the three questions which must be answered each day 
in every machine shop by every machinist who is running a 
metal cutting machine, such as a lathe, planer, etc., are: 

What tool shall I use? 

What cutting speed shall I use? 

What feed shall I use? 

Having already established in a shop standards for the 
shape and quality of the tools, there remain but two of these 
questions to be answered, namely, as to the cutting speed 
and the feed. And the decision as to the cutting speed will 
depend more upon the depth of cut and feed which are chosen 
than upon any other element. 

Tables Giving Cutting Speeds Corresponding to Different 

Depths of Cut and Thickness of Feed. 

In the data sheet are practical working tables which will 
be found useful by machine shop foremen and machinists as 
a general guide to determining what cutting speed to use 
under several of the usual or typical conditions met with in 
ordinary machine shop practice. ‘The cutting speeds given in 
these tables are based upon the use of our standard tools for 
cutting as well hard steel and cast iron as for cutting 
medium and soft steel. In making these tables we also as- 
sumed the use of the best quality of high-speed tool treated 
in the best manner. The tables were also based upon cutting 
three different qualities of steel, and the following cutting 
speeds when cut with our standard %-inch tool, 3/16 x 1/16, 
for standard 20-minute cut. 

Hard steel: cutting speed, 45 feet per minute, such for in- 
stance as is used in a hard locomotive tire. 

Medium steel: cutting speed, 99 feet per minute. 

Soft steel: cutting speed, 108 feet per minute. 

The tables made out for cutting cast iron are based upon 
three qualities of cast iron which we have found representa- 
tive of hard, medium and soft cast iron as ordinarily found 
in the average machine shop in this country. In each shop, 
however, accurate experiments should be made to determine 
the average cutting speeds of the cast iron actually used. 
Best Guide to Hardness as it Affects Cutting Speeds Lies in 

the Physical Properties of Steel. 

The physical properties of steel constitute a fairly accurate 
guide to its cutting speed; and these properties are best indi- 
cated by the tensile strength and percentage of stretch and 
contraction of area obtained from standard tensile test bars 
cut from such a position in the body of the forging as to 
represent its average quality, and then broken in a testing 
machine. 

It is, of course, impossible in most cases for any ordinary 
machine shop to cut test bars from the forgings which are 
actually used in the shop. It is, however, entirely possible, 
and in many cases desirable, to purchase forgings and cast- 
ings with certain guaranteed tensile strength, stretch and 
contraction, and thus insure both the superior quality of the 
metal bought, and at the same time obtain metal practically 
uniform in its cutting speed. In our search for a guide to the 
cutting speed of. metals, this has proved the only reliable in- 
dex to the cutting speed. 

We have developed the following empirical formula which 
is at least a partial guide to the cutting speed of steel of good 
quality when the physical properties of the forging are known 
as represented by a standard test bar 2x 14 inch, cut from the 
body of the forging, and broken in a testing machine. 
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in which V=standard cutting speed; ‘ 
S=tensile strength in pounds per square inch; 
E=percentage of elongation of specimen 2 inches 
by % inch. 
'Bffect of the Quality or Hardness of the Cast Iron upon the 
Cutting Speed. 
It is much more difficult to predict the correct cutting speed 
for cast iron than for steel, and as yet no reliable method 
for doing this has come to our attention. 
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Viewed from the standpoint of chemical analysis, the cut- 
ting speed becomes slower the larger the amount of combined 
or cement carbon contained in the casting, and the cutting 
speed becomes less the smaller the amount of silicon contained 
in the casting. The amount of combined carbon, however, de- 
pends largely upon the rate or rapidity with which the cast 
iron has been cooled after being poured into the mold; so 
that the mixture of the metal in the cupola does not consti- 
tute an accurate guide to the hardness of castings. 

In cutting almost all qualities of cast iron, the wear on the 
tool is due to two causes: 


a. The abrasive or grinding action of the carbon or gritty 
matter contained in the body of the iron itself; and 

b. the heat generatéd by the pressure of the chip upon the 
tool. 


In resisting the second of these causes for injury to the 
tools (b), the quality of red hardness tends greatly to increase 
the cutting speed. However, there is no doubt that the first 
of the two causes (a) plays much the more important part 
in injuring tools which are cutting cast iron, and in resisting 
this abrasive action the quality of red hardness is of but 
little use. For the same reason also, in cutting sand on the 
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the United States Standard V Threads, having a 60 degree 
included angle. The extreme point of this thread tool was 
also squared off to the extent of about 1/64 of an inch. 

The ratio of a thread tool to a tool with a straight line 
cutting edge under the same conditions, that is, when both 
were fed with the same feed, “end on,” straight into the 
work, was found by two experiments to be as 0.45: 1. 

The practical problem, however, for the man who is run- 
ning a machine shop, is to find quickly, when he has a given 
quality of metal, at just what speed he must run his parting 
tool or his thread tool to do the work with the greatest econ- — 
omy; and we would suggest the following as a practical rule 
for obtaining the desired cutting speed. 

Referring to the data sheet tables for cutting steel and cast 
iron, find first the feed, i. e., the thickness of the chip which 
is to be cut by the parting tool; then look in the table for 
cutting steel or cast iron as the case may be, for our stand- 
ard %-inch tool under 3/16-depth of cut and with the thick- 
ness of the feed which corresponds most nearly to the given 
thickness of the chip which is to be taken by the parting 
tool; read off the cutting speed from this table, and divide it 
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Fig. 49. Lathe Slide Rule embodying the Twelve Important Laws Deduced as the Result of Twenty-six Years’ Investigation. 


outside of castings or a mixture of sand and iron, the high 
speed tools are but little better than the old-fashioned self- 
hardening tools. 


Cutting Speed on Castings as Found in the Average 
Machine Shop. 

As a broad general guide to the cutting speeds to be used 
for cast iron with the scale on the castings just as they come 
from the foundry, we would state that as the average of sev- 
eral machine shops in this country, it is our observation that 
a 3/16 inch depth of cut and 1/16 inch feed, has a cutting 
speed of 60 feet per minute. 


Effect of Scale on Cast Iron Castings upon the Cutting Speed. 


As to the effect of the average scale met with in castings 
in the average shop, our experience indicates that with very 
soft castings the average scale met with calls for a cutting 
speed only about one-half as fast as the cutting speed of the 
same casting below the scale, and that as the castings grow 
harder and harder, the cutting speed of the scale approaches 
that of the cast iron below the scale, so that with the castings 
referred to as “hard” castings, the cutting speed of the scale 
and of the metal below the scale is about the same. On me- 
dium castings, the cutting speed of the scale may be said to 
be, in general, about three-fourths as fast as the cutting speed 
below the metal of the scale. 


Cutting Speeds of Parting Tools and Thread Tools. 


By a “parting tool” we mean a narrow, square-nosed tool 
which is fed directly “end on” into the work, for the purpose 
of cutting it or slicing it into two pieces. The two corners 
of the parting tools experimented with were rounded to the 
extent of about 1/64 of an inch. 

By a “thread tool” we mean the ordinary tool for cutting 


by 2.7, and this will give the proper cutting speed for the 
parting tool. 

In. other words, if we take the practical economical cutting 
speed of our 7%-inch standard round nosed tool when using 
3/16 inch depth of cut and a feed which is the same as the 
thickness of chip to be cut by the parting tool, the speed of 
our standard tool under these conditions will be 2.7 times as 
fast as the proper speed for the parting tool. 

If in the same way we first determine the thickness of the 
chip over the point or extreme nose of the thread tool, i. e., if 
we determine the exact advance of the thread tool toward the 
center line of the work each time a cut is taken, and call this 
advance the thickness of the chip; and if we then proceed as 
described just above in the case of the parting tool, it will 
be necessary to divide the speed obtained for our standard 
round-nosed tool by 4. Or, in other words, if we take the 
practical economical cutting speed of our %-inch standard 
round-nosed tool when using a 3/16 inch depth of cut and a 
feed which is the same as the advance of the thread tool 
toward the center line of the forging which is made after each 
cut taken by the thread tool, the speed of our standard tool 
under these conditions will be four times as fast as the speed 
of the thread tool. 

* * * 

A syndicate is flooding the country newspapers with direful 
accounts of the failure of municipal ownership of public utili- 
ties. It is quite affecting to see how considerate certain people 
are of others’ welfare, and to note their strenuous efforts to 
keep cities and towns from dabbling in that which will burn 
their fingers. One cannot help thinking, however, that there 
may be something of selfish interest in it all. Unfortunately 
for the spread of municipal ownership there are no subsidized 
press agents to sing its praise. 
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PERSPECTIVE AND ISOMETRIC DRAWING.* 


FREDERIC R. HONEY.+ 


In my last contribution to Macurnery, January 1907, I 
referred to isometric projection as one of the means of repre- 
senting an object pictorially, that is, to give to the ordinary 
observer a clearer idea of its form than that which is con- 
veyed by its plan and elevation. For this reason this method 
has sometimes been described as “isometric perspective’—an 


\ 
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Fig 1. Bracket shown in Ortho- 


Fig. 2. Same Bracket shown in 
graphic Projection. 


Isometric Drawing. 


erroneous expression, because perspective and isometric draw- 
ing are distinctly different methods of representation. A per- 
spective drawing, correctly constructed, presents to the ob- 
Server from a given point of sight the same apparent outline 
as that of the object itself, while an isometric projection is a 
distorted representation. This distortion increases with the 
increase of the dimensions of the object, and may convey an 
inaccurate idea of its real form and proportions. 

The object selected here to illustrate these different methods 
is shown in Fig. 1, in which, in reduced scale, are two views 
of a casting for carrying the worm which operates the turn- 
ing gear of a triple-expansion engine, the dimensions of which 
are taken from ‘Machine Drawing and Design” by Low and 
Bevis. In Fig. 1 the piece is shown in the position it occu- 
pies when bolted to the frame of the engine, i.e., the axis of 
the worm is vertical. Fig. 2 is an isometric drawing of Fig. 1. 
The principal axes form angles of 120 degrees with each other, 
and real measurements are laid off upon them. It would not 
be correct to call this an isometric projection, because certain 
dimensions should be diminished to a little over four-fifths of 
their true length. The precise length of the isometric scale 
is shown in Fig. 5, which is 
constructed as follows: Draw 
the 45-degree line ab equal 
to the length of an ordinary 
scale, we will say 12 inches; 
b from one end draw the 30- 

degree line ac and draw the 
perpendicular bd _ intersect- 
ing ac atc. The line ac is 
the true length of the iso- 
metric scale of 12 inches, 
which may now be divided 
into inches and parts. The 
length of ac may be com- 
Multiply 12 inches by the cosine of 45 
degrees and we obtain the length of ad. If ad be multiplied 
by the secant of 30 degrees we have the length of ac. Thus, 
ame cos 45° X sec 30° = 12 < 0.7071 X 1.1547 =—9.798 
94/5 inches. 

Fig. 2 is therefore the projection of a figure whose dimen- 
sions are greater than those shown in Fig. 1. But all the 
dimensions are shown in their natural length, and thus the 
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Fig. 3. 


puted as follows: 


*The following articles regarding perspective and oblique projections 
have previously been published in MACHINERY : Notes on Isometric 
Perspective, October, 1904; The Practical Perspective, September, 
1904; Perspective vs. Oblique Projections, January, 1907. 

tInstructor, Trinity College, Hartford, Conn. 
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figure is drawn at once, avoiding the change from the ordi- 
nary to the isometric scale. This system has the advantage 
also of representing in their true value the principal dimen- 
sions of the object, i.e., those dimensions that are parallel to 
the coordinate axes. 

It should be noted that the major axis of the ellipse which 
represents a circle, should be longer than that which is laid 
off when the isometric scale is employed. Its length is easily 
found as follows: Lay off the true length of the diameter of 
the circle on the 30-degree line ab, Fig. 3, and the perpen- 
dicular from b will intersect the 45-degree line ac at c. The 
line ac is the required length. The circles are treated in this 
way in Fig. 2, which may be described as an “isometric draw- 
ing” as distinguished from an isometric projection of Fig. 1. 

Whenever it is necessary to represent circles in this kind 
of projection, the drawing of ellipses is unavoidable in what- 
ever position the object is placed. Since it is desirable to 
avoid these constructions whenever possible, the’ draftsman 
should make a perspective drawing of the object in the posi- 
tion, Fig. 4, in which the circles are parallel to the plane of 
the paper, and are easily drawn in perspective, because in 
each case the perspective of the circle is a circle. In this 
position is obtained a view of the object that satisfies the 
eye. When it is at the right distance from the drawing, the 
apparent outline is precisely the same as that which would 
be observed if the object itself were placed before the drafts- 
man. Therefore it is obvious that this mode of representa- 


tion is preferable to the isometric drawing. 

In Fig. 4 the lower end of the casting is turned toward the 
observer, and the rectangle abcd is shown in its true dimen- 
sions. 


The center line eo, drawn perpendicular to ab at its 
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Fig. 4. Perspective Drawing of Bracket. Fig. 5 


middle point, is made equal to the corresponding measure- 
ment in Fig. 1. The horizon is drawn at any assumed dis- 


tance above the object, and the distance from S to — meas- 
2 


ures one-half the distance from the eye of the observer to the 
paper. From 0, the center of the circles, draw a line to S and 
a horizontal line. On the latter lay off of, og, oh and ok 
equal respectively to one-half of of, og, oh and ok in Fig. 1, 
i. €., in each case one-half of the distance between the center 
of the circle and the plane containing the rectangle abcd. 


D 
From f, g, h, and k, draw lines to — intersecting oS at 
2 


f’, g’, h’ and k’, the centers of the perspective circles whose 
radii are determined by drawing a line from gq to S intersect- 
ing perpendiculars from these centers. From these centers 
describe the four circles, two of which will be limited by tan- 
gents which are drawn as follows: Produce the line dc and 
lay off cr, cs, ct and cw respectively equal to one-half of cr, 


D 
cs, ct and cw in Fig. 1. From 7, s, ¢ and wu, draw lines to — 
2 


intersecting cS at v, w, x and y. From wand « draw the 
parallel tangents wz and vj, and from v and y draw parallels 
to these tangents. These lines are also parallel to cl. With 
the aid of the drawing the draftsman will easily complete the 
perspective. 

It should be noted that the smaller circles are constructed 
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in the same manner as those already described, and the line 
mn is drawn parallel to dp. To avoid confusion, invisible 
lines are omitted, but these may be added after erasing the 
construction lines. To make a perspective drawing rapidly, 
the object should be placed in a position which makes it easy 
to draw the lines with @ minimum of mechanical work. The 
foregoing is selected partly to illustrate this point. Circles 
are represented by circles, and all those lines that are parallel 
to the plane of the paper are represented by parallel lines. 

In isometric drawing, the larger the dimensions of the 
object, the more marked is the distortion. In perspective 
drawing, the eye is perfectly satisfied with the form because 
it correctly represents the apparent relative positions of every 
point and line. tg te 


SIMPKINS AND HIS HAND-BAG. 
M. HE, CANEK. 

Simpkins was a mechanic—a tool-maker if you please. 
His wife bought a small hand-bag to carry his lunch down 
to Berg’s big machine shop, across the river—it looks so 
much more genteel that way, you know. That night Simp- 
kins looked the bag over, tried its weight, and filled it with 


“Learned that down in Baxter Street, New York.” 


some odd junk to see how it carried. The catch did not hold; 
when the bag was full it had a very disagreeable and startling 
way of opening and showing the contents to all beholders. 
Certainly, it would never do to have his lunch displayed to 
the sneering passers-by when walking down Main Street. 
Simpkins looked at the catch with a mechanic’s eye. He 
wanted to use the bag the next day, but did not like the 
job of fixing it. Bag-makers have such a foolish way of 
fastening everything with rivets and “turn-overs,” which 
break off when you try to straighten them out. So he gave 
it up, and carried his dinner in the old lunch-box, taking 
along the bag to exchange it for another on his way down 
town, 

“Say, Jones, that bag you sold my wife is N. G. Catch 
won't hold.” 

“Don’t hold, eh. Let’s see it. 
shake of a lamb’s tail.” 

Suiting the action to the word, Jones, who hardly knew a 
hand-saw from a monkey-wrench, seized an old pair of pliers 
that lay on the counter and gave the two dinky little hooks 
a slight twist around to starboard, and lo! the job was done. 

“Learned that down on Baxter Street, New York,” said 
Jones, beaming on poor Simpkins as he handed the bag over 
the counter. 

“Good scheme,” said Simpkins weakly, and walked out, 
thinking as he went: “Even if you are a tool-maker, hand- 
ling a micrometer is not everything in the mechanic’s trade. 
There are lots of tricks that you don’t know yet.” 


Humph! Ill fix that in a 
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OIL ENGINES.* 


S. M. HOWELL.t+ 


The production of power by 
the combustion of crude mineral 
oil in the cylinder of a gas en- 
gine is a problem which has 
been persistently followed by 
-many inventors; and to a great 
extent their efforts in this direc- 
tion have been successful. This 
is true at least as regards sta- 
tionary engines in certain situ-- 
ations, where the use of oil fuel 
is convenient or desirable on 
account of local conditions, such 
as proximity to the great oil 
fields, or in isolated places 
not supplied with gas, and in 
buildings which would be endangered by the presence of gaso- 
line or other highly inflammable liquids. But there is also 
another field for the oil engine whenever it can be made to 
meet the requirements. The well-known gasoline engine has 
heretofore been relied upon exclusively in this country as 
the motor for small boats, automobiles and other self-pro- 
pelled vehicles; but the growing scarcity of gasoline has made 
its more limited use for this purpose a matter of economy, if 
not a measure of necessity. Herein is the opportunity for 
the oil engine. An automobile, however, requires a motor of 
great flexibility and ease of control under wide variations 
of speed and load, and the use of oil engines in this way has 
only recently been attempted. 


No Essential Difference in Operative Principles of Internal 
Combustion Motors Using Oil and Gasoline. 


As regards operative principles there is no essential differ- 
ence between an oil engine and an engine made to use gaso- 
line, but there is an important difference in the character 
and properties of the respective liquids, and the difficulties en- — 


S. M. Howell.} 
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Fig. 1. G. A. Phail Kerosene Engine, Pat. No. '743,097, Nov. 3, 1908. 


countered in the design of a successful oil engine exist in 
the nature of the fuel. Mineral oil in its crude state is in 
reality a complex combination of various liquid and solid 


* The following articles regarding oil engines and kindred subjects 
have previously been published in Macuinpry: The Oil Bngine, 
September, 1898; The Commercial Advantage of the Oil Engine, June, 
1899. An Interesting Engine, May, i899; Patents in their Relation 
to the Gas Engine and the Automobile, January, March, and May, 1906 
(engineering edition). 

+ Address: 103 Flag St., Zanesville, Ohio. 

+S. M. Howell learned the machinists’ trade and art of mechanical 
drawing at the Baldwin Locomotive Works and Spring Garden Insti- 
tute at Philadelphia, Pa., in the years from 1889 to 1893. His present 
occupation is largely the designing of engines and special machinery. 
and the mechanical development of patents. He has had a wide range 
of experience, having been employed by a number of prominent machine- 
building concerns. ; ‘ 
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hydrocarbons, and these constituents vary greatly in their 
relative proportions to each other in the several grades and 
qualities of oil as found in different localities. But for prac- 
tical purposes in the present instance we may say that crude 
oil is in general a mixture of either asphaltum or paraffine 
with kerosene and gasoline. These substances when separ- 
ated by distillation form the commercial products of the 
oil refinery. Crude oil is, of course, cheaper than the refined 
product, and is in many localities abundantly available; but 
the refined article known as kerosene is in such well-estab- 
lished use as to have become a staple article of retail com- 
merce in all parts of the world, and may readily be procured 
at all times in any locality. Its cost per gallon is consider- 
ably less than that of gasoline, and its fuel value is higher. 
Its comparative cost per unit of fuel value probably does not 
now exceed one-half that of gasoline, and this difference bids 
fair to grow wider. 

It should be remembered, however, that kerosene is not so 
rapidly inflammable as gasoline or alcohol, requiring a little 
more time for its combustion. Therefore a kerosene engine 
will not run at the high speeds now used in automobile prac- 
tice with gasoline. Kerosene, moreover, requires heat for its 
vaporization. Heated air having a temperature of about 500 
deg. F., drawn through a carbureter supplied with kerosene, 
will absorb the liquid and form an explosive mixture, there 
being several oil engines now on the market operating in this 
way, and in a few cases said to be driving automobiles. In 
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Fig. 2. N. L. and W. W. Tuck Vaporizer and Igniter for Oil Engines. 
Pat. No. 762,960, June 21, 1904. 


order, however, that the engine may be started, an auxiliary 
device, consisting of a small closed vessel containing gasoline, 
must be used. This is connected with the vaporizer and ar- 
ranged in such a way that when the engine has been started 
and run for a few minutes, the gasoline may be switched off 
and the oil instantly turned on by the motion of a lever. 
Only a small quantity of gasoline is required for this, merely 
a few spoonfuls being used at each time of starting. A few 
revolutions of the engine on gasoline will heat the vaporizer 
sufficiently to make the oil fuel at once available. The air 
receives its heat from the exhaust, and becomes hot before 
coming in contact with the oil in the carbureter. This is a 
practical and easy method of using kerosene in a gas engine, 
and is quite reliable. In the case of an automobile engine, 
the gasoline auxiliary may be quite small and compact, con- 
taining say a quart or two of the liquid, which should suffice 
for starting purposes for several days. 
: _ Internal Vaporizer Type Engines. 

Another style of oil engines is that known as the internal 
vaporizer type. In these engines no outside heating device 
for the air is required, but the gasoline auxiliary just de- 
scribed, or some equivalent means of preliminary heating, 
must usually be employed. In these engines the oil is in- 
jected into the cylinder as the air enters, or in some cases 
during the return or compression stroke of the piston, in 
the latter case being sprayed in by a small stream of <air 
under pressure. By this means the oil is atomized and enters 
the cylinder in the form of a mist which strikes the heated 
head or some part of the internal surface, and is thereby still 
further reduced or completely vaporized and mixed with the 
air. To this class belong the following engine types. 
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The Phail Kerosene Engine. 

Fig. 1 shows the vaporizing device of the Phail engine, con- 
sisting of a hollow cast iron ball within a dome-shaped projec- 
tion of the cylinder or its head. This ball is perforated with 
numerous small holes, and also has a larger opening shown 
near the bottom through which the oil reaches the interior of 
the ball, injected by a small pump at #. The oil is forced in 


WM brrasses 


di 
YY YY YY 


Wi, 7 Wy 


N \ 


Wy Yj Yj 
UL, 


oT 


Machinery, N.¥. 


Fig. 3. V. V. Torbensen Oil Engine, Pat. No. 653,854, July 17, 1900. 


during each compression stroke of the engine piston, and the 
ball is kept at a high temperature by the heat of the explo- 
sions. The engine is of the two-cycle type, the air being re- 
ceived at the beginning of each compression stroke through a 
port not shown in the drawing. The exhaust takes place in a 
similar manner through another piston-operated port opposite 
the air-inlet as usual in two-cycle engines. The compression 
stroke of the piston drives the air through the small holes 
into the red-hot ball, where it meets the entering spray of oil 
and thoroughly gasifies it. ; 


Machinery, N.¥. 


SECTION 2% 
Fig. 4. Section in x—x of Oil Engine in Fig. 3. 

This patent is somewhat remarkable for its brevity, and the 
restricted nature of its claims. These are three in number, 
and each is limited by the inclusion of an electric igniter 
within the hollow ball. Therefore, if the igniter was placed 
outside the ball or the ignition was effected by other means 
than that of the electric spark, such a device would not come 
within the limitations of. the patent. The engine is, how- 
ever, regularly manufactured by a large firm, and is extensive- 
ly used for stationary power in small units. It is highly effi- 
cient, and will vaporize and consume kerosene completely. 

The Tuck Engine. 

Another similar construction is the Tuck patent, shown in 

Fig. 2. In this patent the electric igniter A is outside of the 


694 RAILWAY 


perforated ball vaporizer B, and the inventor states that after 
the engine has been started, electric ignition is dispensed 
with, the charge being fired automatically by the heat of the 
vaporizer. This method of ignition is very commonly used 
also in many other engines of this class. 


The ‘forbensen Engine. 

The Torbensen patent illustration is shown in Figs. 3 and 4, 
in which A is the familiar internal vaporizer. B is the air 
admission valve located in the piston, which opens and 
closes automatically by the preliminary compression of the air 
in the crank-case. C is the exhaust valve,.and D the oil ad- 
mission valve. The oil enters through pipe #. fF is an open- 
ing to the atmosphere. This opening also leads to, and is 
controlled by, the oil admission valve D. G is the ignition 
tube, which is used only for starting. This tube is first 
heated by a torch in order to ignite the first few charges, 
after which the torch is removed and ignition effected auto- 
matically by the heat of the vaporizer. The out-stroke of 
the piston draws open the oil admission valve, and also the 
air admission valve B; the oil enters and passes the valve D 
in company with a small stream of air entering at F. The air 
takes up the oil and carries it as fine spray through the 
passage H to the vaporizer: A, and thence through the tube J 
to the interior of the cylinder, where it meets a much larger 
volume of air entering by the valve B in the piston. The 
atomized oil having been thus highly heated by its passage is 
now thoroughly mixed with the main body of the air charge, 
and exploded at the termination of the compression stroke by 
contact with the hot surfaces of the vaporizer. The exhaust 
escapes through the passage K, into space L, around the vapor- 
izer, and thence to the atmosphere by the valve 0 and pipe WY. 
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Figs. 5 and 6. H. Campbell Oil Engine. Pat. No. 523,511, July 24, 1894. 


Fig. 4 is a cross section on line wr of Fig. 3. This is a 
very successful oil engine, and when once started will run 
reliably under a considerable variation of speed. 


The Campbell Oil Motor. 

This is a four-cycle engine. The oil is drawn into the 
cylinder in the form of a spray through a heated vaporizer, 
along with the air, at each alternate stroke. The finely- 
divided oil, thus injected, is well gasified by mixture with the 
air and contact with the heated walls of the cylinder during 
the suction and compression strokes. Fig. 5 is a section of 
the air and oil admission valve and its casing, which the in- 
ventor terms the vaporizer, but which is in reality a mixer or 
spraying device. The vaporization takes place mainly within 
the cylinder by contact with the internal surfaces and by mix- 
ing with the heated air of the charge, assisted by the churn- 
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ing action of the piston. Fig. 6 is a front elevation, and Fig. 
7 shows the cylinder in section with the exhaust valve and its 
actuating mechanism. 

In Fig. 7, F is the exhaust valve, and D is the base of the 
vaporizer, where it joins the cylinder head, at which point 
the mixed oil and air enter the cylinder, as shown by the 
curved arrow. The ignition is by means of a hot tube shown 
at A in Fig. 5. ; 

The oil is admitted by the valve B, Fig. 5, and enters the 
vaporizer through the small holes in the seat of the air valve 
C, when the latter is drawn open by the suction of the piston. 
The oil and air thus mixed pass through the vaporizer into the 
cylinder at D, Fig. 7. The return of the piston compresses 
the mixture and forces it back into the hot-tube A, by which 
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Fig. '7. H. Campbell Oil Engine. Pat. No. 523,511, July 24, 1894. 


it is ignited, and the power stroke produced. This system 
with various modifications has been well tried, and is quite 
successful for stationary power. , 


The Diesel Engine. 

This famous construction is perhaps the most scientific 
form of oil motor known, and it is also very successful in 
practice. Its development was in fact one of those rare in- 
stances in which a fine theory conformed easily to the re- 
quirements of practical use. There is a number of Diesel 
patents covering various details of construction, but the orig- 
inal one upon which the operative principle of the engine is 
based is the German patent of February 28, 1892, R. Diesel, 
No. 67,207. Patented also in the United States July 16, 1895, 
R. Diesel, 542,846. This invention is so widely and favorably 
known that an illustration of it here is deemed unnecessary, 
but a full description may be had by reference to the above 
named United States patent. The engine is used principally 
for stationary power in large sizes. As regards fuel con- 
sumption, it is the most economical oil motor known. 

The above described systems may be taken as fairly repre- 
sentative of those methods of oil engine construction which 
have been found practical, and have been made the basis of 
successful manufacture, but there are several others, and the 
subject is one which is open to many further improvements. 
A common means of gasifying the oil, which does not neces- 
sarily involve the use of patented devices, is to use a cast 
iron retort of ample size, highly heated by the exhaust, and 
so arranged that it may be readily cleaned out. The oil is 
fed into this retort, and the vapor or gas conducted to the 
engine cylinder. This plan is largely used in localities where 
the native oil has an asphaltum base. 

In the case of stationary engines running under nearly con- 
stant loads at a regular speed, oil engines have in numerous 
instances proved entirely satisfactory, but the automobile 
motor is a somewhat different, and in some respects more 
difficult, problem, requiring reliable action under rapidly- 
changing conditions; and it is only recently that any degree 
of success has been attained with the oil engine thus used, 
but there are great inducements and good opportunities for 
further improvement. Kerosene or common lamp oil is the 
kind most suitable for this purpose. 
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LETTERS UPON PRACTICAL SUBJECTS. 


MAKING A MASTER PLATE AND USING 
IT FOR A DIE. 

The writer has always entertained considerable respect for 
the height gage and buttons for accurately locating holes in 
jigs, dies, etc., but the accompanying description of locating 
the holes is, in my opinion, still more accurate. Recently 
we had to make a die for a register plate having 15 small 
holes, 0.040 inch in diameter. These holes were for a train 
of small clock wheels having very fine teeth. There are four 
dies in use in four different cities, producing this same plate, 
and consequently great care was exercised in making the die. 
When the drawings arrived we found that, instead of giving 
the dimensions from center lines each way to the holes, they 
were given by radii, as will be noted in Fig. 1, where the 
center distances of the clock wheels are given. The dimen- 
sions were carried out to ten-thousandths inch. 
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Making a Master Plate. 

We all know that, when using the height gage, skill is re- 
quired in handling the tool, as one must be governed by the 
sense of touch, and no matter how skillful a man may become 
in using this tool, it is impossible to accurately divide thou- 
sandths of an inch. But, had the dimensions been given from 
center lines, we undoubtedly would, nevertheless, have de- 
pended for accuracy on our skill with the height gage and 
our ability to “guess.” This latter trait, however, is a poor 
one to cultivate in our business. We could, of course, have 
figured the angles and obtained the dimensions from the 
center lines, but chances of errors would then have been 
greater. We therefore decided to make a master plate, and 
after getting the holes exactly right, make the die from that, 
and we proceeded in the following manner: 

First we obtained our starting point. By referring to Fig. 
3, we note that the dimension from the edge to the center 
line is one inch. By using a button exactly 0.500 inch in diam- 
eter and making a spacer exactly 0.750 inch long, we were 
sure that the center of the button was one inch from the 
edge. The button was indicated true at A, and the hole bored, 
and a plug, Fig. 2, was turned and placed in the hole. The 
next hole, B, is on the center line, and the distance is 0.5744 
inch from A. One-half the diameter of the plug in the hole A 
is 0.100 inch, and one-half the diameter of the button is 0.250 
inch. Therefore, take the sum 0.350 from 0.5744 and it leaves 
0.2244 inch, which is the distance from the edge of the button 
to the edge of the plug. By grinding a piece of soft steel ex- 
actly 0.2244 inch thick, and using the 0.750 inch spacer, we 
locate the button for the second hole as shown in Fig. 3. The 
button is located and the hole bored in same manner for each 
case until the completion of the master plate. This method is 
very accurate, but requires a little more time than some other 
methods not quite so accurate. It was our intention to insert 
hardened, ground and lapped bushings in the master plate, all 
bushings to have same size holes. Then, by soldering the die 
plate to the master plate and turning a plug in the center of 
the face-plate of the lathe to fit the holes in the bushings, the 
master plate could be located on the plug and strapped to the 
face-plate, and the die could be spot drilled and bored. The 
holes would then be exactly in line with the holes in the mas- 
ter plate. After the die was completed, the master plate could 
be laid away for duplicating the die, thereby saving time on the 


next die. But, instead of putting in bushings and making a 
die inthis manner, we put in bushings having holes 0.040 inch, 
as called for, and, by making the bushings 1% inch longer than 
the thickness of the master plate, we were enabled to use the 
master plate for a die. When the bushings are ground away 
flush with the master plate, all that is necessary is a new set 
of bushings. This method may be in vogue in some shops, 
but it is new to the writer, and there may be many that it 
will benefit. 

In regard tc the master plate being injured by using it to 
make the die therefrom, would say that all first-class shops, 
especially watch factories, first make a master plate as nearly 
perfect as possible, and then make dies, jigs, gages, etc., from 
the master plate, the latter sometimes being termed templet. 
But, when used in this manner, the holes are, of course, fitted 
with hardened, ground, and lapped bushings. All bushings 
have the same size holes to permit one plug in the face-plate 
to answer for all holes. The master plate when converted 
into a die, as previously described, stands very little chance 
of being injured sufficiently to affect the truth of the dis- 
tances between the holes, because of the fact that the bush- 
ings fit snugly the entire thickness of the master plate, which 
is made extra heavy. The holes in the bushings are but 0.040 
inch in diameter and therefore there is but little strain on 
the plate. F, EK. SHAILOR. 

Great Barrington, Mass. 


SPLIT DIE FOR WATCH REGULATOR. 


Much has been said of late regarding the advantages of 
the split die, and to no class of work does it apply more prac- 
tically than to the blanking of watch movements, not only the 
second, minute and hour hands, but to many other parts as 
well. Many parts, owing to their extreme smallness and 
intricate shape, would be very hard indeed, if not impossible, 
to make in a solid or one-piece die. The accompanying cut 
shows a die of the common tandem type, which was made 
for blanking a regulator such as is used in the manufacture 
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Split Die, and Work for which it was Used, 


of one of the popular cheap watches, and requires but little 
explanation. The part A is the blank, which is of 0.015-inch 
sheet steel. The two halves of the die, B and C, were nicely 
machined together, and it was not found necessary to grind 
the two together, the slight warping occasioned by harden- 
ing being practically overcome by keying the die securely in 
the die bolster. This was made special, and the die is never 
removed. The two dowel pins D D locate the two halves 
and prevent any shifting endwise. The section H is inserted 
from the side and held in place by a screw and dowels. In 
planing out the die for this part, the tool should have its 
corners rounded so as to leave slight fillets in the corners. 
I have seen many dies break in hardening through the failure 
to take this precaution. Roy PLAISTED. 
Hartford, Conn. 
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DEVICE FOR COUNTERSINKING HUBS OF 
WIRE WHEELS. ‘ 


The spoke-holes in the hubs of wire wheels usually have 
to be countersunk, and the accompanying cut illustrates a de- 
vice for countersinking such spoke-holes on the insides of the 
flanges of the hubs. In the cut, Fig. 1 is a side elevation, 
partly in section, of the countersinking device, and Fig. 2 
shows in detail the countersink used with it. 

The device is usually secured to a bench or stand. The 
frame consists of a Z-shaped bar A, bolted to the bench by 
bolts through the projecting end B. A yoke QC is secured to 
the upper projection D. The outer part of the yoke C is coun- 
terbored with recesses for the gears HE and F, and contains 
bearings for one end of the shaft G and for the pinion sleeve 
H. A plate I is screwed on to keep the gears in place, and pro- 
vides additional bearing surface for the shaft and sleeve. The 
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Device for Countersinking Hubs of Wire Wheels. 


inner portion of C has a bushing 7 which forms a bearing for 
the inboard end of the shaft G, and can be readily removed 
so as to have a hole with plenty of clearance when assembling 
the shaft with the pulleys AK and Z and the gear #H. This lat- 
ter gear is fastened by screwing it onto the reduced portion 
of the shaft, which is threaded right hand, and, as the shaft 
turns clockwise, aS viewed from the left, continued turning 
tends to force the gear more tightly on the shaft. Fig. 2 
shows the countersink adapted for use in the machine, and it 
will be noticed that the countersink is of the usual type, but 
has a flatted portion P at the rear end of the stem. The hole 
R in the sleeve H fits the countersink, and drives it by the flat 
S fitting against the flat P of the countersink. 

This type of device has been made small enough to counter- 
sink holes in articles where the working space or distance X 
is 5-16 inch, that being the distance between the barrel and 
the undercut flange of the hub of the wire wheel. 

Brooklyn, N. Y. C. D. Kine, 


STANDARD LATHE SPINDLES. 


There is one thing that has caused the average machinist 
as much profanity as anything that I know, and that is the 
lack of standard size and pitch for the threads on lathe spin- 
dles. Time and again jobs have come up that could be done 
on some idle lathe, if only the chuck or face-plate of some 
other lathe could be used. Of course, I know as well as any- 
one, that where extreme accuracy is needed, it would not do 
to use a face-plate not fitted to the machine, but there are 
hundreds of jobs that come up every year, where it would be 
a great convenience if the threads on the spindles on lathes 
of the same class were the same size and pitch. 

Why cannot the lathe manufacturers get together on this 
subject and end the conglomeration of sizes and threads on 
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what is just as easy to make alike? What a satisfaction to 
the small shop man to know that if he could not do a job on 
his 12-inch Lodge & Shipley lathe, with a three-jawed chuck, 
he had a four-jawed chuck on the shelf under his 12-inch 
Barnes’; this would be just the thing. The centers, too, 
should be the same. What sense is there in the lathe over 
in the corner taking a No. 3 Morse taper shank in the tail- 
stock, while the same class lathe next to it takes a No. 1 
or a No. 2? 

How few shops have, or can afford to have, a complete outfit 
for each lathe, and what a tremendous amount of time is lost 
in the aggregate all over the country by men running from 
the machine to the tool-room, exchanging drill chucks and 
sockets in their endeavor to get something to fit an odd-sized 
hole in the tail-stock spindle, and this, too, on lathes that 
have been made in the last year or two? Another annoying 
thing is for a man to work on a lathe, where the tail-stock 
screws in by turning the handle to the left, when he has been 
used to one which screwed in by turning to the right, as it 
naturally should. Apparently, the only reason for making a 
tail-stock so that it tightens by turning the handle to the 
left is that a few manufacturers think it is easier to make a 
right-hand screw, or else they do it to be different. If anyone 
ever heard of a really good reason for it, I’d like to hear it, 
as in fourteen years in various shops, I have never heard a 
valid one. ETHAN VIALL. 

Decatur, II]. 


TOOLS FOR MAKING ARMATURE LAMINA- 
TIONS. 

The cuts, Figs. 1, 2, 3, and 4, illustrate the method of pro- 
ducing the armature lamination, Fig. 5, of a motor, during the 
experimental and, later on, the manufacturing stage. In the 
first case the cost of tools is considered, and in the second, 
the manufacturing cost. In Fig. 1, A is a die holder for hold- 
ing round dies. These holders were made for holding ordi- 
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Fig. 1. Tool used during Experimental Stage. 


nary blanking dies, and instead of fastening the stripper to 
the die, it is fastened to the bolster or holder. The first 
operation is punching the blank; the second is the punching 
of the slots. This is done with the die, Fig. 1. The pilot or 
index pin # is removed, and one slot is punched in the blank. 
After this operation is completed, the pin is replaced and the 
rest of the slots are punched, the pilot or index pin being 
located so as:to index correctly. The die holder B is made 
from machine steel and recessed to allow the blank to fit 
properly; the die proper, O, is sweated fast in its place so as 
to avoid any chance of shifting its position. The die D is 
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used for the last operation, the punching of the center hole 
for the shaft. The stripper S is removed when punching this 
hole, and another is placed at F F. This latter is, of course 
removed when punching the slots. The pilot pin # is used in 
the last operation also for locating the keyway properly in 
the blank. The cost of these punches and dies was small, but 
the manufacturing cost would come high if used to produce 
large quantities. 

As enough of laminations were wanted to warrant a more 
expensive punch and die, and the manufacturing had to be 
cheapened, the design shown in Figs. 2 and 3 was adopted. 
These cuts need no further explanation as to the operation of 
the tool. It is readily seen that a complete lamination is 
obtained at each stroke of the press. A special milling cutter 
was made to mill the punches. Fig. 4 illustrates the method 
of milling the punches as well-as the broach for sizing the 
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the rates that employers and others pay. Men who work 
within walls, whether blacksmiths, machinists, school teachers 
or molders, are known to be particularly prone to spend 
money foolishly. Knowing this, the industrial insurance men 
say they see no reason why they should not bid for it, and bid 
they do, and successfully. This agent: gave me some figures 
from a report of the Massachusetts Insurance Commission 
showing that at the end of 1905 there were over a million of 
these policies in force in that state and nearly seventeen mib 
lions in the whole country. 

Since I grant that life insurance is a desirable thing in any 
family, wherein is this friend of mine harmful? The trouble 
is right here, to cite freely from this same report. In the 
last fifteen years these companies have collected, in Massa- 
chusetts alone, $61,000,000. They have paid back in death 
claims, etec., only $21,000,000, and have left in their treasuries 
available for the settling of 
claims only $10,000,000. The 
other $30,000,000 are gone. Add 
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to this the interest which this 
money would have accumulated 
at savings bank rates, and it 
amounts to the tidy sum of 
$49,000,000 transferred from the 
pockets of wage earners to the 
pockets of stockholders and 
agents, for that is where most 
of it has gone. Nobody has. 
greater need of good life insur- 
ance than the man whose in- 
come is at best but little more 
than his needful expenses, and 
no one needs it more at a 
low cost. Now, the real cost 
of life insurance is a certain 
thing. Life insurance is a 
scheme by which a large num- 
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Fig. 2. Punch for Manufacturing Laminations. 


holes in the die. First both sides are milled, as shown at 2’, 
leaving a key at both sides of the punch or broach. Then 
one of the keys is milled off as shown at x. A small section is 
inserted at the center hole of the die, leaving a solid key in 
each blank instead of the keyway in the experimental lamina 
tion shown in Fig. 5. A. C. L. 


INDUSTRIAL LIFE INSURANCE AND THE 
WORKMAN. 

I rode in the cars the other day with a harmless-looking 
young fellow, whom I found to be very different from his 
looks, and against whom I want to warn your readers. He 
proved to be a life insurance agent. Now, to me, a life insur 
ance agent is a man who ought to be shot at sight, but that is 
only a personal opinion and not one that I expect to see fol- 
lowed out. This particular chap sells or places industrial 
insurance. The way I happened to find it out was because 
after we had begun to talk he owned to his line of goods 
and I asked him why he had not tried to solicit me. Fe 
said: “I thought by the looks of your hands that you couldn’t 
earn your living at a trade.” His prey is the horny-handed 
workingman. Since the majority of your readers come under 
that classification, they undoubtedly know what industrial 
insurance means; all the more because in Massachusetts along 
at this time, over a thousand of these policies are being issu’ d 
every working day. If there are any who do not know, I will 
say that this form of insurance is ordinary life insurance in 
homeopathic doses, with premiums so small as to be “easy” to 
pay, and coming so often as to amount to practically doube 
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Fig. 3. Die used with Punch in Fig. 2. 
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ber of persons pool their savings during their lives, and 
the family of each member of the pool draws out that 
member’s share when he dies. Since a certain percent- 
age of all the people die at certain ages, it is compara- 
tively simple to compute each dying member’s share, if it is 
known beforehand what interest can be obtained on the 
money which is in the pool. If. these pools were purely 
voluntary, that is, if they were formed by the men concerned, 
themselves, and managed by themselves without their receiv- 
ing salaries, then the cost of insurance would be low, very 
low, even as compared with the rates charged on large poli- 
cies, and if the money in the pool were placed where it was 
safe at low rates of interest, it would be good life insur- 
ance. But a man or men who conduct such a pool want all 
there is in it for themselves, so they charge a high rate for 
their services. Then, again, men do not form these pools 
voluntarily, so agents have to be paid to bring them in. The 
result is that life insurance costs the insured all that the 
traffic will bear, which means more to the workingman than 
to anyone else, just because he is not well enough posted to 
see that he is being mulcted. A man insured by an Industrial 
company pays about twice what a man in a good mutual or 
stock company pays on a thousand-dollar policy, and he, in 
turn, pays nearly twice the actual cost of his insurance. In 
these industrial companies the expense of conducting the 
business is about 40 per cent of the money handled, while the 
savings banks do their work on 11% per cent of the money 
they handle, including taxes, which the insurance people usu- 
ally manage to avoid. After seeing how badly off the work- 
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ingman who takes out this form of insurance is, if everything 
goes well, notice that in one-third of all cases the policies are 
allowed to lapse within three months and, in two-thirds 
within three years. These men simply pay and lose it all. 

Then, again, the comparison is even less favorable to the 
workingman, because most of these companies do not pay the 
full face of the policy if death occurs before a certain time 
elapses, and as a good part of the policies are allowed to 
lapse before that time, it will appear that the large majority 
of the policies issued are either never settled at all or else 
settled at a discount from their face value. As an illustration, 
che Massachusetts report cites the fact that in 1905 the 
Columbian National Life Insurance Co. paid only 699 policies, 
either in full or in part, while 79,677 policies lapsed. Now, 
what does the lapsing of a policy mean? To the uninitiated it 
would seem to mean that the company got some money very 
easily, as the policy-holder never sees it again. But the 
company says no, as it takes three years or more to collect 
money enough to pay the expense of starting the policy. 
They pay the agent ten or twenty premiums commission when 
he gets the first one, so they must naturally lose on most of 
these lapsed premiums, and yet they all find their stock 
quoted way above par. My friend of the car put a new light 
on this point. He said: “They pay us a good commission, that 
is true, and they pay us a commission for collecting every 
premium, but we have to be responsible for the premiums on 
the policies that we solicit. That is, if you take out a policy 
with me and you carry it along for three or four months I 
get $2 for soliciting it, if it is a ten-cents-a-week policy, and 
I get two cents a week for collecting, but if at the end of three 
or four months you stop paying, then I have to pay it or drop 
my job; that is, I am eight cents a week out till the company 
has got back all the actual, and some imaginary, cost of getting 
your policy.” By this means the companies appear to pay 
good commission, and yet really they protect themselves by 
shifting the responsibility for collections on their agents. To 
the agent the all-important thing is to get new business. If 
he is carrying my policy along at a loss of eight cents a week, 
if he can solicit Tom or Dick for a ten-cent policy, he makes 
his $2 on the spot and he uses it to carry my policy along for 
twenty-five weeks. ; 

Then look at the way these policies are solicited. You are 
struggling along, never really getting much ahead. You have 
a wife and babies. The agent comes to see you; he gets you 
to get your wife in the room, which is your fatal mistake. 
Then he begins to draw pictures of your poor wife and chil- 
dren left without even the money to bury you with, cast 
adrift, furniture sold to pay the rent, and all the time your 
wife is thinking about your telling her of the chap that was 
caught on a shaft a few days ago and whirled around and 
picked up for dead or worse. Before he leaves, you have 
taken a policy that will cost you a dollar a week. Before long 
you begin to feel that you must let one week go by; there is 
the new suit of clothes, and the piano, and the kitchen stove, 
and any number of other things all drawing a dollar a week. 


These other things are tangible; if you don’t pay the install- 


ments, the furniture van will back up, but when your policy 
lapses you don’t perceive any change in your condition. What 
you have lost is intangible, and you can rehew it later. But 
every time you renew, your policy is a little less in value for 
the same premium, so part of your money is gone, anyway. 
“What would I suggest?” Why, take out a policy just as your 
employer would. Make it a thousand dollars; it won’t cost 
you any more than five or six hundred will with the indus- 
trials. Pay your premium quarterly if you want; it won’t 
be more than six or seven dollars at a time. Give your wife 
half a dollar every pay day and let her keep the policy and 
keep it up. She is the interested party and she will do it. 
Women may have a weakness for millinery, but they don’t 
travel past nearly so many grog shops every day as you do, 
and most of them have a better eye to the future than men 
have. If you cannot afford even this, take out a term policy; 
this is one that runs only for a limited time, say seven or ten 
years. The rates are much lower, but be sure you get what is 
known as a “convertible” term policy, so that at the end of 
the term you may take out a new policy, in any form which 
you may wish, without a new examination. Con WISE. 
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CONVERSION OF AN OLD PLANER INTO A 
. MILLING MACHINE. 


The cuts, Figs. 1 and 2, show an old obsolete planer which, 
having been in operation for twenty-four years, was recently 
converted into a milling machine through the application of a 
No. 2 Farwell milling attachment. I have frequently seen 


Pigs 1. 


Old Planer Converted into Milling Machine. 


heavy slab milling machines at work milling the two outsides 
of locomotive shoes and wedges, but by merely drilling a 
countersunk hole in each shoe and fastening a number of 
them to a suitable jig, as shown in Fig. 2, several of them 
can be milled on the inside and outside at the same time. By 
using this milling attachment on the planer we can do as 
many in four hours as we formerly did on the planer itself in 
nine hours. It takes, on an average, one hour to grind the 
cutters in every twenty hours of service. Before grinding the 


Fig. 2. Jig used for Holding a Number of Shoes and Wedges. 


large end cutters, as soon as one side gets dull, I change them 
around on the arbor so that both sides get an opportunity to 
be at work before resharpening them. This way of finishing 
the shoes and wedges may not be original, but I have not as 
yet seen it done in this manner in any of the shops where I 
have been. M. H. W. 
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HOW JOHNNY SUCCEEDED IN GETTING AN 
INCREASE IN WAGES. j 


Johnny had been waiting for nearly a week to catch the 
boss when he was feeling good-natured to “strike him” for 
more pay. One morning the boss, came around feeling in the 
best of spirits, and Johnny promptly took advantage of his 
opportunity. “Let’s see, how many times have I given you a 
raise during the past year?” 

“Twice,” said Johnny. 

“You are now receiving $2.50 per day; don’t you think that 
is pretty good pay for a boy that has been ‘out of his time’ 
only a year?” 

“No, sir; not when I notice that you pay green men $3.50 
per day, and after they spoil the job you discharge them and 
turn the job over to me to make. If a new man is worth 
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$3.50 a day to spoil work, I surely must be worth $2.75 to 
satisfactorily complete the job.” 

“Those men you speak of hired out as first-class men; they 
lied to me and were promptly discharged, and I fail to see 
wherein their inefficiency has anything to do with your claim 
for more pay. What you need is more experience, and then 
more pay will be forthcoming.” 

Said Johnny: “My argument is, that it is not experience 
that counts so much as one’s ability, for in this particular 
case these men have certainly worked at the business longer 
than I, but were unable to do the class of work that I am 
doing. For instance,” continued Johnny, ‘‘suppose that the 
very best tool-maker in the United States should come along 
here and hire out for $2.50 per day claiming that he had not 
been at the business very long, how long would he be obliged 
to work here to receive $3.50 per day? How often would you 
raise him—every six months, as you do me?” 

“If he was worth more money I should promptly give it to 
him.” 

“Well, cutting out this ‘experience’ part of it and talking 
from the standpoint of a man’s worth, don’t you think that I 
am worth $2.75 per day?” 

“Well, I guess you are, Johnny. 
at $2.75.” 


Ill start you next week 
Se Ja, 1, 


—_—_—— 


THE POSITION OF THE CHECK NUT. 

A mistake which is often made in machine design and 
building, and which sometimes can be found even in our best 
and most reliable engineering hand books, is to put the check 
nut used for the securing of an ordinary nut on the top, 
instead of at the bottom, of the regular nut. A little consid- 
eration in regard to the intensity and directions of the forces 
acting on the two nuts will very plainly show that the right 
place of the check nut is under the ordinary nut. 
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Fig. 1. Action of Forces, Single Nut. 


In common practice the check nut is given a height equal 
to half the height of the ordinary nut, which latter commonly 
has a height equal to the diameter of the engaging bolt. Fig. 
1 illustrates a case where only one nut is being used. Con- 
sidering the forces, P is a force due to the tightness with 
which the nut has been screwed into place, and is acting on 
the lower surface of the nut, and directed upward. P, is a 
force due to same cause, acting from the threads of the screw 
on the threads of the nut, and directed downward, making a 
right angle with the surface of the thread. This force P, can 
be divided up into two components—one, P,, directed down- 
ward, parallel with the center-line of the screw, and one P, at 
right angles to the same. The force P, is equal to and directly 
opposite P. Both are acting on the same piece, and they are, 
therefore, in equilibrium. The force P, is in equilibrium with 
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the internal stresses in the nut. As will be seen in Fig. 1, 
only the upper surfaces of the threads of the nut are bearing 
against those of the screw, a slight play being left between 
the other thread surfaces. This play is due to the fact that 
neither the screw nor the nut ever can be made absolutely 
exact, and the play is, in fact, necessary in order to enable 
the nut to be screwed on. 

The case where a check nut is used for the purpose of 
securing the ordinary nut is illustrated in Fig. 2. The forces 
acting on the upper nut will be equal, both in regard to 
intensity and direction, to those in the case of where only one 
nut is employed. Considering the lower nut, we have, acting 
on this, the force P, due to the pressure of the upper nut and 
directed downward, and the force p, due to the pressure 
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Fig. 2. Action of Forces, Check Nut Used. 


from below, and directed upward. These two forces to- 
gether give a resultant equal to P—p, directed downward, 
which is in equilibrium with the force p,;, the vertical com- 
ponent of the force p, This represents the pressure from 
the upper surface of the thread of the screw on the lower sur- 
face of the thread of the nut. The other forces shown in Fig. 
2, their directions and relative relationships, can easily be 
seen from the diagrams. 

It is plain that the pressure on the threads of the lower 
nut is directed upward. Therefore, the threads of the upper 
nut have to take the pressure from the body 4A, that is, all 
the pressure caused by tightening the nut, and, in addition, 
all the pressure on the threads of the lower nut. The pressure 
on the threads of the lower nut is very small compared with 
that of the upper nut, a fact which proves beyond doubt that 
the upper nut should be stronger than the lower one. 

High Bridge, N. J. OskaR KYLIN. 


METHOD OF ANNEALING NOVO STEEL. 


A great many times a machinist wants to use a piece of 
Novo steel for some special job, but, not having a piece that is 
soft enough to work, he uses carbon steel instead, generally 
because he does not know how to anneal high-speed steel, and 
imagines that an elaborate heating system must be used. I 
have met dozens of blacksmiths, tool-dressers, and machinists 
who declared that the thing was impossible, but who quickly 
changed front when showed how. Not long ago, a writer in 
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one of the prominent mechanical journals, who said he had 
done nothing but worked with steel all his life, described his 
process for annealing Novo steel. He packed it in a tube or 
iron box in ashes, clay or charcoal, put it in the furnace, 
and kept it at 800 degrees F. for five hours, then at 900 
degrees F. for seven hours, and then he let the fire go out, 
and removed his steel from the furnace twelve hours later. 

This method seems rather inconvenient, however, and the 
writer would propose the following: If you have a piece of 
Novo steel that you want to soften so that you can drill, file 
or tap it, get a barrel of old slacked lime and a piece of pipe, 
threaded on both ends. Get a pipe large enough to allow the 
steel plenty of room. Put a cap on one end and put in about 
an inch of lime at the bottom, drop in the steel and pack 
lime around it, keeping the steel in the middle of the pipe, 
and fill the other cap with lime and screw on. It will be well 
to explain here that the whole secret of annealing this or any 
other steel is to keep it from coming in contact with the air 
and thereby chilling while in the process of cooling. 

Next put the pipe and contents into the fire, and heat slowly 
and evenly to a white heat, then take out the pipe and bury 
it quickly in the middle of your barrel of lime and leave it 
twelve or fourteen hours. For ordinary sized pieces the time 
taken to heat will not be over twenty minutes, and if you 
have a good-sized forge it will be considerably less. Be sure 
the steel is heated through before taking it from the fire. I 
have annealed hundreds of small pieces of Novo steel in this 
way, and have never yet met with a failure. E. VIALL. 

Decatur, Ill. 


SOME TYPES OF SAW ARBORS. 


In manufacturing, as well as in the ordinary machine shop, 
the types of saw arbors shown in the cut are used to a great 
extent on account of the small space required outside of the 
saw, a screw being used in place of the regular nut, The ques- 
tion has come up a number of times as to which of the de- 


Saw 


Arbor 
/ / Washer 


Fig. 4 
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Types of Saw Arbors. 


signs shown in the sketch is the best. The sketch shows 
four of the common designs, and the writer has seen prefer- 
ence given to different ones by different shops, and would like 
to have the opinion of the readers of MACHINERY as to which 
is the best design. 

Fig. 1 shows the old, common, soft arbor, which still holds 
its own in many places. Fig. 2 shows one that will bear con- 
sideration, the hard bushing giving it an advantage over the 
one in Fig. 1. This arbor is also soft and can be trued 
up at any time. This is another good point in its favor. 
The arbor shown in Fig. 3 was a favorite with an old boss of 
mine, and he had many reasons, the principal one being that 
the arbor could be used for a thicker saw without extra 
washers and still hold its principle, that of having the saw at 
the extreme end of the arbor. This is the only advantage I 
can see over the one in Fig. 2. The arbor in Fig. 4-is of the 
same general type as the one in Fig. 3, but has an additional 
advantage; the arbor can be used with a saw of another size 
hole by simply changing the screw. ARTEBE. 


SIMPLE SOLUTION OF HOPPER PROBLEM. 


In the “How and Why” columns of the May issue of Ma- 
CHINERY formulas were given for computing the angle between 
the slope sheets of a hopper, the pitch of the sides being 
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known. These formulas are unhandy for use and, as a much 
more simple expression can be obtained without the use of 
more complex mathematics, I suggest the following: 

A H and A K are slope sheets of a rectangular hopper and 

intersect in A B. BG is a perpendicular to # A F, the plane 
of the top of the hopper. C B and D B are respectively per- 
pendicular to the edges A H# and A F. 
ZGBC =a and GBD = 8B, a and B being the angles 
which the sides make with the vertical. # Band F B are 
each perpendicular to A B, hence / E B F is the angle be- 
tween the sides A H and A K. 

According to principles of elementary trigonometry, 


22 eee ees} 
EBs+FB-—EF ; 
—_———__ (1) 
2EBXFB 
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cos H BF = 


Fig. 1. 


But since H A F, A B E and A B F are right angles 


2 F 2 2 
EF=EHA+FA 
and 
2 Je 2 2 2 2 2 == = eR 
BEL+FS-EF=EB-—-EA+FR—-FA=—2AB (2) 
_ In the right triangle H B A 
HB == A Beta beAs Be 


We can see that 
OB Ges BG seca 
tan Ab —- bane Ag sae = 
AC: D@ \f Gita 


sec a 
hence E 2 = A BX —- - (3) 
tan B 
‘ sec 6 
and similarly F 2 = ABx - (4) 
tan a 
From (1), (2), (8) and (4) we easily get 
tan a tan B 
cos HB F= — - = — sina sin B (5) 
sec a sec B 


In the usual construction of hoppers, each side will slope 
outward, sin a and sin 6 will have like signs and cos H B F 
will be negative, indicating that the angle is greater than a 
right angle. ‘ 
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To illustrate the use of formula (5) let a = 27 degrees 
and 6 = 50 degrees. 

Then—sin a sin 8 = —sin 27 degrees X sin 50 degrees = 
—0.4540 X 0.7660 = —0.3478, the cosine of 110 degrees 21 
minutes. The required angle is, therefore, 110 degrees 21 
minutes. The result may be obtained very easily by the fol- 
lewing graphical method: 

In Fig. 2 the semicircle B C A may be drawn to any radius. 
C O is perpendicular to the diameter B A. Make LD 0U= 
a, and / HOC= 8p. Project # to F on A B. With radius 
O F describe an arc about O, cutting O D in G. Project G to 
H on semicircle. Join H and O; then H O B is the angle re- 
quired. Mo DaGea 
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PIN HOLH DRILLING JIG. 

The cut herewith shows a jig for drilling pin holes in studs. 
This device will handle a variety of such work with great 
rapidity. The drill bushing A can be removed and bushings 
with different size holes inserted. The bushing holder B can 
be raised or lowered to suit different diameters of work. The 


V block C is fixed, while block D is adjustable by means of 
the screw #H for different lengths of studs. 


By fastening a 
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Pin Hole Drilling Jig. 

strap to the device by screw F', and providing this strap with 
an adjusting screw in line with the V’s, studs can be gaged 
from the end instead of from the shoulder. The manner in 
which this jig is used lends itself well to a variety of work of 
PauL W. ABBOTT. 
Lowell, Mass. 


BLUE-PRINT RECORD CARD. 


A firm whose line of work is such that improvements and 
changes of designs and details are constantly being made, as 
is the case in the automobile business of to-day, must by 
necessity devise some system of properly keeping track of the 
blue-prints in the factory. In an establishment where there 
are several hundred prints in twenty to twenty-five different 
departments, it is very necessary that there be some good sys- 
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Blue-print Record Card. 


tem of keeping in touch with every blue-print, in order that 


_the proper ones may be corrected when a change is made. 


The card shown in the cut is one devised by myself, and 


used to great advantage by The Garford Co., to keep track of 


all blue-prints issued from the drafting room. Each part of 
our machines is detailed on a separate standard sheet, and 
mounted on pressboard for the shop. Each department has 
also a complete book of blue-prints for each type of automo- 
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bile. When a change is made on a drawing, a new blue-print 
is made to supersede each blue-print in the factory. On 
issuing a blue-print from the drafting room, a card like the 
one here shown is filled out. The name of the piece is entered 
in the place marked ‘‘Name.” Blue-print number and drawer 
number (which is the drawer where the tracing is filed) are 
placed on with a stamp in their proper places. In the column 
marked “Delivered” the date is entered, and the department 
number placed in the column marked ‘“Dep’t.” Under the 
heading “Condition,” the mounting and kind of the blue-print 
is noted, either mounted or unmounted, machine, drop-forge 
or pattern drawing. For this, a rubber stamp is used. When 
a change is made in the tracing, by looking on the proper 
card, it is readily seen where the blue-prints are, and which 
ones are to be changed. In the columns “Changed,” the date 
when the new blue-print is delivered and the old one is 
returned, is noted. If for any reason it is not necessary to 
change the blue-print in some departments, a check or some 
other mark is placed in the space instead of the date, and a 
similar check or mark placed on the back, and the reason 
noted. If, for instance, the piece was a casting and some 
drilled hole is changed from one-quarter inch to three-eighths 
inch, it would not be necessary to change the blue-print in 
the pattern shop. Hach department has its own blue-prints 
and they are never delivered from one department to another 
without first going through the drawing room. When the 
department is through with the blue-print, it is returned to 
the drawing room, and the date entered in the column marked 


“Returned.” The above system works to good advantage, and 
may be of value to others. A. B. HowK. 
Elyria, O. 


GRINDING GHAR-CUTTER TEETH TO LENGTH. 


Referring to the July issue of Macuinery, I note the article 
“Importance of Grinding Gear-Cutter Teeth Radially.” I am 
a little surprised that the same article did not call attention 
to another feature which is as important as the one brought 
forth, being that when the teeth are ground back from the 
base, all teeth should be ground an equal distance. Otherwise, 
those teeth which are ground the least will have to do all the 
cutting. EF. H. STILLMAN, 

New York. Watson, Stillman Co. 

[A simple method that is commonly used in grinding cut- 
ters to insure that all the teeth shall do an equal share of 
the work is to grind only those teeth that are most dulled 
on the points. These are the teeth that have been doing the 
greatest amount of work, and should be sharpened more than 
those that are not dulled. After careless grinding it will be 
found that some teeth have done little or no work at all. 
These teeth, of course, should not be touched in regrinding. 
In this manner the requirement mentioned by Mr. Stillman 
inay be very easily met in grinding gear cutters.—EpIrTor.] 


* * * 


Two of the most notable and, perhaps, the handsomest sky- 
scraper structures in lower New York are the Trinity Build- 
ing with its new annex and the Realty Building adjoining, 
both being of the same Gothic style of architecture. The 
Trinity Building was built three years ago on a very narrow 
plot of ground adjoining Trinity churchyard, and its general 
style is in keeping with the venerable Trinity Church. Then 
an adjoining plot of ground, north, was acquired, and the loca- 
tion of the narrow Thames St. was shifted northward a short 
distance to permit of the building of an annex to the Trinity 
Building. This change reduced the size of the Realty Build- 
ing lot to approximately the same width, so that both build- 
ings are of about the same size. The Trinity Annex and the 
Realty Building were erected in record time. The first steel 
columns were set September 15, 1906, and both structures 
were opened May 1. Both structures are 21 stories high, and 
they represent a total investment of about $15,000,000. Per- 
haps there is no spot in New York where the impressiveness 
of these great modern office structures of lower New York can 
be realized so well as on Trinity Place, looking up through 
the narrow canyon-like streets separating the new buildings 
and the adjacent buildings on the north. 
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- SHOP KINKS. 


A DEPARTMENT OF PRACTICAL IDEAS FOR THE SHOP. 


Contributions of kinks, devices and methods of doing work are solicited for 
this column. Write on one side of the paper only and 
send sketches when necessary. 


TO SHARPEN LEAD PENCILS. 

The rotary pencil sharpeners are a boon to the pencil 
manufacturers, especially where hard pencils are used. The 
pencil supply in a certain drafting room, which was usually 
ordered every six months, was exhausted in less than four 
months since one of the standard ordinary pencil sharpeners 
had been installed. The best and quickest method for point- 
ing a pencil is to lay a half-inch carpenter’s chisel down on 
the drawing board with the bevel on the lower side and the 
edge away from the body. Then draw the pencil across the 
edge of the chisel toward the body and at an angle of about 
15 degrees to the board. The results obtained are very satis- 
factory. H. A. PRITCHARD. 

Champaign, [11]. 


FACING WORK ON CENTERS. 

The common method of facing work between lathe centers 
consists in slightly unscrewing the tail-spindle to allow the 
side tool to approach the center of the work. This is a very 
bungling method, and often causes botched work; but it must 
be quite general, for the writer has known it to be used in 
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different sections of the United States, and it is given as the 
proper method in one of the most progressive works on shop 
practice. A better way is illustrated herewith. It will, of 
course, be understood that the object of unscrewing the tail- 
spindle is to allow the point of the tool to cut away the 
slight tit or ridge that is sometimes left at the center of a 
shaft; but if the side tool be ground to about 45 degrees, as 
shown in the cut, there will be no trouble in facing the end 
of the work quite flat, without slackening the tail-spindle. 
As an instructor in shop practice, the writer has always fol- 
lowed the method here advocated. W. S. LEONARD. 
Atlanta, Ga. ‘ 


DRIFT FOR BABBITTED BOX. 

Did you ever have a “hurry up” job babbitting a solid box, 
and have to spend three-quarters of the time scraping the box 
out for a running fit? One 
way to overcome this is to 
take a short piece of shaft- 
ing, and with a light ham- 
mer upset one end so that 
it becomes about one-hun- 
dredth of an inch larger in 
diameter. File or grind 
the sharp corner from the 
other end. This makes a 
handy drift which can be driven through the babbitted box, 
expanding the babbitt tight in position, and making an easy 
running fit for the shaft. STANLEY GOULD. 

Los Angeles, Cal. 
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ATTACHMENT FOR DRAFTSMAN’S SCALE. 

The cut herewith shows a very simple means of converting 
the ordinary draftsman’s scale, graduated to 1-16 and 1-32 
inch, as manufactured by Brown & Sharpe Mfg. Co., into a 
scale that can be used for scaling or making drawings half 
size. The attachment consists of a narrow brass or steel 
strip with four or more pins inserted and riveted to it. These 
pins fit into holes which are drilled in the scale. A still better 
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construction could be obtained by forming heads on the rivets, 
and having button-hole slots in the scale. If it is desired to 
adopt the scale for half-size work, number each % inch con- 
secutively as full inches. For quarter size, each %4 inch 
should be consecutively numbered with whole numbers. 
Applied as shown, on the 1-32 inch side each graduation — 
reads as 1-16 inch. The appliance shown serves the purpose 
nicely, but it is rather unfortunate that, in the present day 
of advancement one is obliged to contrive a makeshift. There 
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is no doubt but what scales of the design shown, graduated 
%, % and *% inch to the inch, would find a sale equal to the 
full size scale. WINAMAC, 
[The B. & S. scale mentioned is made in a variety of grad- 
uations up to and including 3 inches = 1 foot.—Eprror.] 


INEXPENSIVE EXPANSION TAP. 

The expansion tap shown in the accompanying cut may not 
be new to some of the readers of MACHINERY, but it is one 
which gives the best of satisfaction. It is intended for the 
turret lathe, the shank fitting in the hole of the turret. It 
is expanded by means of a taper screw having a taper of 4 
inch per foot. The screw shown in the cut is provided with 
a square head, but all screws smaller than 14) inch are slotted 
for a screw driver. The holes in the tap are tapped straight 
with ordinary plug hand taps. With the screws tapered and 


the holes straight, it is evident that the bearing is at the 
outer end all the time, and the tap is ‘expanded by screwing 
in the screw. 


It will be noticed that the flutes are not milled 


12 P.L.-TAPER 
1{PER FOOT] 


Machinery,N. ¥. 


as deep as in a regular tap of the same size. The smallest 

expansion tap that we have as yet made on this principle is 

9/16, 24 threads per inch. These taps have been in use long 

enough to prove that they are better than ordinary taps when 

one has to keep the threaded holes within limits of 0.001 

inch. C. L. VANERSTROM. 
Detroit, Mich. 


HOW TO CLEAN YOUR HANDS. 


Here is something that everybody does not know about. A 
tinner told me about it after I had nearly rubbed the skin 
off, a good many times, trying to remove soldering acid from 
my hands. Have a package of ‘“Pearline” handy, and, by 
using a small amount, all traces of acid can be very easily 
removed, leaving the skin soft and clean. It will clean dirty, 
greasy hands when nearly everything else fails. It is great 
for printers, as it removes ink with great ease. Have a nail 
brush handy, and you can, in a few minutes, put your hands 
in shape to attend a card party, even after the dirtiest kind 
of a job. x. Yude 

* * * 

In a reply to a correspondent who asks if it is advisable to 
use soft metal punches in connection with hard dies in press 
working of brass to produce ornamental designs, Copper and 
Brass states that soft punches are used extensively in drop 
presses for this purpose. They are cast directly in the dies, 
the best mixture being an alloy of 2 parts lead and 1 part tin. 
The punch retains its shape under a quick powerful blow by 
reason of the momentum of the particles, each of which tends 
to force the sheet metal ahead of it so as to perfectly fill 
the die. | . 
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SHOP RECEIPTS AND FORMULAS. 


A DEPARTMENT FOR USEFUL MIXTURES. 


This page is intended to be used only for the publication of such shop re- 
ceipts as the contributors know from experience to be practicable. Receipts 
are solicited on the condition that the contributors personally know that they 
are reliable. The fact that a receipt is old and supposedly well-known does not 
bar it, provided it has not already appeared here. 


With this issue the department of shop receipts and formu- 
las is discontinued as a regular monthly feature. During 
the past two years nearly 400 receipts have been printed, 
many of them old and well-known, and others never before 
made public. That the department has been a popular and 
valuable one we are well assured by the many commendatory 
letters received and by the demand for the little booklet con- 
taining reprints of 150 of the most used receipts. This book- 
let will be revised soon and doubled in size.—Ep1iTor. 


375, SILICATE OF SODA CEMENT FOR GRINDER DISKS. 
We use silicate of soda (liquid glass) for fastening emery 

disks to a disk grinder, and think it is the best cement we 

ever tried. It requires no haste in applying, and the hotter 

the disk gets, the tighter it sticks. H. G. HERRICK. 
Syracuse, N. Y. 


376. TO CUT OFF GLASS TUBES. 

Saturate a cotton string in kerosene, wrap it around the 
glass tube where you wish to have it cut, set fire to the string, 
and when all parts are ablaze, plunge the glass in a pail of 
water. Give the top of the glass a light blow with a stick, 
and there will be an even break all around. 

Detroit, Mich. CHARLES SHERMAN. 


3877. TO GLUE ASBESTOS OR OTHER FABRIC TO IRON. 
One of the most reliable cements or glues to use for attach- 
ing asbestos or any other fabric to iron is silicate of soda. It 
is successfully used for attaching emery paper disks to disk 
grinders. It is particularly useful for attaching asbestos to 
furnace pipes, because it stands heat well, and for this reason 
silicate of soda is an all-around cement of much value. 
M. EH. CANEK. 


878. TO JAPAN CASTINGS. 

Clean the castings well and paint them with pure boiled 
linseed oil. When the oil has dried, bake the castings in an 
oven at such a temperature as will turn the linseed oil black, 
japanning, and then the glossy black surface will show to good 
results the castings should be carefully smoothed off before 
japanning and then the glossy black surface will show to good 
advantage. A better mixture is asphaltum, 1 ounce; boiled 
linseed oil, 1 quart; and burnt umber, 2 ounces, thinned with 
turpentine. M. EH. CANEK. 


879. SILVER SOLDER FOR BRAZING. 

Much difficulty arises in the use of brazing solder. The best 
alloy to use in brazing is the common silver solder. It has 
the advantages of a low melting point and toughness, which are 
not found to such a high degree in common brazing brasses 
composed of copper and zinc. The melting point of silver 
being lower than that of copper, and as it does not oxidize 
when heated, it is admirably adapted for use in brazing solder. 
The proper mixture for the solder consists of two parts fine 
silver filings and one part fine brass, which latter consists of 
2 parts copper and 1 part zinc. T. E. O’DONNELL. 

Urbana, Ill. 


880. SOLDERING PASTE. 

By the requirements of the electrical trade in certain cases 
no acid soldering flux can be used. A flux that can be used 
on any kind of work is known as a soldering paste. For sol- 
dering copper wires and other electrical conductors the paste 
is unequaled, and is particularly adapted for work in which 
spattering and corrosion are objectionable. The mixture for 
soldering paste consists of certain proportions of grease and 
chloride of zinc. The grease commonly used is petrolatum or 
vaseline, which will give the paste the proper consistency. 
The proportions used are petrolatum or vaseline, 1 pound, 
and 1 fluid ounce saturated solution chloride of zinc. 

Urbana, III. T. E. O’DONNELL. 
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381. SILVER SOLUTION FOR ELECTRO-PLATING. 


Put together, into a glass, one ounce silver, made thin, and 
cut into strips, two ounces best nitric acid, and one-half ounce 
clean rain-water. If the solution does not begin to act at 
once, add a little more water, and continue to add a very 
little at a time until it does. In the event it starts off well, 
but stops, before the silver is fully dissolved, it generally 
may be started up again by adding a little more water. When 
the solution is entirely effected, add one quart of warm rain- 
water and a large tablespoonful of table salt. Shake well and 
let settle; then proceed to pour off and wash through other 
waters. When no longer acid to the taste, put in 144-ounce 
cyanuret potassa and a quart pure rain-water. After stand- 
ing about twenty-four hours it will be ready for use. 

St. Louis, Mo. SAMUEL STROBEL. 


3882. ENAMEL FOR IRON OR STEEL. 


Make an enamel by mixing 2 ounces of burnt umber with 
1 quart boiled linseed oil, heating, and then adding 1 ounce 
asphaltum. Keep hot until thoroughly mixed, and thin with 
a small quantity of turpentine. Have the surface of the parts 
to be enameled thoroughly cleaned, and apply the enamel 
with a camel’s hair brush, and allow it to set. Then place 
in an oven and bake for 6 hours, at a temperature of 250 de- 
grees F. When cool, rub down with steel wool, and then ap- 
ply the finishing coat of the desired color, and allow to 
bake for 6 or 8 hours. Rub down, when cool, with a soft 
cloth, then varnish and bake again at 200 degrees F. The 
heating and cooling should be done gradually each time so as 
not to crack the enamel. Black enamel usually requires a 
higher degree of temperature than any other kind, or about 
300 degrees F. T. E. O'DONNELL. © 

Urbana, III. 


383. ACID DIP FOR BRONZE CASTINGS. 


A very suitable and effective acid dip for bronze castings 
may be made up in the following manner. The constituents 
required are one gallon pale aqua fortis, one gallon oil vitriol, 
four quarts of water, eight ounces of rock salt. In mixing the 
acids add the vitriol to the aqua fortis, after which the water 
should be introduced, by pouring in very slowly into the acid 
solution. Water should never be poured into the acids, sepa- 
rately. When the water and acids have become thoroughly 
mixed, the salt may then be added. The solution becomes 
quite warm after mixing, which is a good time to add the 
salt, as the heated solution dissolves the salt readily. After 
mixing, the solution should stand from 10 to 12 hours before 
using. It is best to make a.large quantity of the solution if 
much dipping is to be done. To secure the best results it is 
necessary that the solution be kept at as low a temperature 
as possible, hence it is advisable to place the receptacle in a 
tank of cold water, or what is better, place it in running water. 

Urbana, Il. T. EH. O'DONNELL. 


384. ZINC DUST CEMENT. 

A putty prepared with zinc dust does not have the draw- 
backs of those prepared with white lead or red lead. The 
oil used is that known as wood oil; this oil is extracted from 
a tree which grows in China and Cochin-China, known as the 
oil tree or Hloecocca Vernica. This putty possesses the pe- 
culiar property of hardening under the action of a very mod- 
erate heat, such as that which exists in steam boilers. With 
linseed oil, the hardening takes place at a higher temper- 
ature, but it is not as thorough, and a partial oxidation takes 
place, and it is accompanied by the production of carbonic- 
dioxid. With wood oil, the hardening is entire and rapid, and 
a rearrangement of molecules takes place without any chem- 
ical change; the physical constitution alone appears to be 
modified. The hardening of zinc dust cement is quite dif- 
ferent from that prepared with white or red lead, as the ac- 
tion of oxygen is not required. Heating to 150 degrees centi- 
grade is sufficient to complete the action, and at 110 degrees it 
is completed in six hours. This cement will keep for an in- 
definite period after hardening. Atrrep LANG. 

Pittsburg, Pa. . 
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HOW AND WHY. 


A DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST. 


Give all details and name and address. The latter are for our own convenience 
and will not be published. 
OVERSIZE LIMITS OF TAPS. 


Tap-maker. In the July issue of Macninery a table was 
given stating the limits of oversize in diameter of hand taps. 
Does this table refer to hand taps only, or should all kinds of 
taps be made according to the figures there given? Are the 
dimensions in the table derived from actual practice, or have 
they been merely estimated or figured from some arbitrary 
formula? 

A.—The figures given in the table referred to, cover all 
ordinary hand taps and all taps which, while not generally 
termed hand taps, are used in the same or in a similar man- 
ner, as, for example, pulley taps, screw machine taps, boiler 
taps, etc. Other classes of taps are made as stated in the 
tables below. 


LIMIT OF OVERSIZE IN DIAMETER OF MACHINE SCREW TAPS 


TABLE I. 
AFTER HARDENING. 

Diameter | Limit Diameter Limit Diameter Limit 
off Tape of of Tap, of of Tap, of | 
inches. | Oversize. inches. Oversize. inches. Oversize. 

a 
cs | 0.00075 |) sfy—ye | 0.00125 || gy — af | 0.002 
gs—% 0.001 oe 0.0015 || 48— 4% |. 00028 


Hobs and die taps are made to somewhat closer limits in 
regard to the excess diameter. The figures given in the table 
below should not be exceeded under any circumstances, as a 
hob, the error in lead of which is so great as to require a 
larger excess in diameter than given, should not pass inspec- 
tion. 


TABLE II. LIMIT OF OVERSIZE IN DIAMETER OF HOBS AND DIE TAPS, 
AFTER HARDENING. 


Diameter Limit Diameter Limit | Diameter Limit 
of Tap, of of Tap, of of Tap, of 
inches. Oversize. inches. Oversize. inches. Oversize. 

— 0.00025 a 0.002 || 28 0.008 
+ 0.0005 1 0.00225 3 0.003 
4 0.00075 14 0.00225 34 0.0085 
2 0.001 14 0.0025 84 0.0035 
4 0.00125 14 0.0025 33 0.004 
$ 0.0015 2 0.00275 4 0.004 
2 0.00175 24 OROO2 TO utr gs 7 Wai uraa|) Decne 


Tapper taps, and machine taps for general purposes, are 
threaded oversize, before hardening, as follows: 


TABLE III. LIMIT OF OVERSIZE OF TAPPER TAPS AND MACHINE TAPS, 
BEFORE HARDENING. 


Diam Limits Diam. Limits Diam Limits 
of of ° of of of 
Tap, Oversize. Tap, Oversize. Taps, Oversize. 
ins. ins. ins. 
+ |0.0005—0.001 1 0.001 —0.002 24 |0.002 —0.008 
4 |0.00L —0.0015|| 14 |0.0015—0.0025|| 3 0 .0025—0.0085 
£ {0.001 —0.0015)| 2 OF002 R= OMOOSEIN Fe eanl et Sete eed eee 


The figures given conform to.the actual practice of one of 
our most prominent tap manufacturers, 


SPIRAL GHAR DIMENSIONS. 


F. S. L. Through the columns of MAcHINERY, can you give 
me the calculations necessary for cutting two spiral gears of 
the following proportions; both gears to be 2-inch pitch diam- 
eter, 10 diametral pitch, which gives 20 teeth? The ratio is 
to be 2 to 1. 


A.—You are mistaken in your belief that it is possible to 
have a spiral gear of 2-inch pitch diameter, with 20 teeth of 10 
diametral pitch, if by the diametral pitch you mean the pitch 
of the cutter. Those requirements are all right for a spur 
gear, but the cutting of the tooth on an angle alters the matter, 
as you perhaps will understand from the cut. The spiral gear 
shown has a. diameter D, and tooth angle a, with N teeth of P 
diametral pitch. The plan view above the drawing of the gear 
represents a development of its circumference at the pitch 
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line. That is to say, it is as if the gear could be neatly pared 
with a sharp knife at the pitch line, and the resulting peeling 
straightened out as shown. The length of this peeling or de- 
velopment would evidently be the pitch circumference of the 
gear, which equals 7D, in which, of course, r=3.1416. In 
the development, the teeth have been extended by dotted lines 
as shown. The width of any given tooth and space combined, 
measured at right angles to its length, is the normal circum- 


Tv 
ferential pitch of the tooth, which equals —. The entire width, 
je 
then, of N teeth, laid side by side as shown in, the figure, 


Tv , 
amounts to N X —. An examination of this sketch will also 


P T 
show that r DX cos.a =NX—. Solving this equation in- 
iB 
K mD Ri 


Spiral Gear Dimensions. 


turn for D and P, we have 


N N 
PX COs. a D X cos a 
We know that the pitch diameters of our two gears are to — 
be equal; calling one gear a and the other b, and giving the 
letters in the first formula sub letters to correspond, we have ~ 


Na Np 


IG OS sn Ca P X COs a 
If one of our gears were to have 20 teeth and if the ratio were 
to be 2 to 1, then the other gear would have 10 teeth. Sub- 
stituting 20 and 10 for N, and Np», respectively, then reduc- 
ing, and eliminating P, we have 
2 1 


\\ 


COS. a COS. ap , 
Remembering that a, is the complement of a, since the 
shaft angle is 90 degrees, we have (rearranging the equation) : 
DSi Cag COM mes 
In order, then, to find the proper tooth angle to meet the con- 
ditions, we find in a table of sines the angle which has a 
cosine equal to twice the sine. This angle is found to be 
26° 34’, which will be the proper tooth angle for the 20-tooth 
gear. The angle for the 10-tooth gear will be its complement, 
or 90° — 26° 34’= 63° 26’. Using Formula 2 to find the pitch, 
filling in the letters to agree with the data for gear a, we have 
20 
PS TT 
2X 0.89441 
which is the diametral pitch of the cutter for thé given con- 
ditions. The other dimensions required, such as the thickness 
of the tooth, the length of the spiral, the series number of 
the cutter required, and so on, can be found by the rules given 
in the article in the May, 1906, issue of Macutnery, entitled 
“A Method of Procedure in the Design of Helical Gears.” 

We do not know that this solution meets your requirements. 
It would be possible to keep the center distance between shafts 
the same, number of teeth the same, but vary the diameters 
somewhat, making one of the gears larger than the other, and 
by so doing have the pitch of the cutter 10 exactly; then 4 
stock cutter could be used. Or it would be possible to vary 
the center distance slightly, keep the gears of equal diameters, 
10 and 20 teeth respectively, and be able to use a stock 
10-pitch cutter. It is not possible to use a 10-pitch cutter 
under the conditions you have prescribed. 
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ATTACHMENTS FOR BROWN & SHARPE MILLING 
MACHINES. 


The Brown & Sharpe Mfg. Co., of Providence, R. I., has 
recently completed a series of attachments for its latest 
line of milling machines, This entire lot of attachments is 
new in design. They are all so constructed as to be bolted 
directly on the extended knee slide of the milling machine, 


this method of attachment being at once rigid and convenient. 


The list comprises a slotting attachment, rack cutting attach- 
ment, indexing attachment for table, high-speed milling 
attachment, vertical spindle milling attachment, compound 
vertical spindle attachment and universal milling attachment. 


Fig. 1. Vertical Spindle Attachment. 


"ERY, 


A MONTHLY RECORD OF APPLIANCES FOR THE MACHINE SHOP. 


than the No. 3 heavy size, a modified form of this vertical 
spindle attachment is used. This was described and illus- 
trated in the new tools column of the June issue of MACHIN- 
A still lighter form is used for high-speed vertical mill- 
ing. This follows the general construction of the firm’s origi- 
nal vertical attachments, being clamped to the over-hanging 
arm, and driven by spiral gears from a keyed arbor in the 
main spindle. 

Fig. 2 shows the compound vertical spindle attachment. 
It is applicable to a large variety of milling operations, since 
it can be set to swivel in either of two planes. It is held 
rigidly in position, the upper part of the head or frame being 


Universal Milling Attachment. 


Fig. 4. Devicerfor High-speed Milling. 

Fig. 1 shows the form of vertical spindle milling attach- 
ment used on the smaller machines up to the No. 3 heavy 
plain and universal sizes. The spindle is of .steel, ground, 
and running in bronze boxes provided with means of compen- 
Sation for wear. It is driven through hardened steel bevel 
gears. It can be set at any angle from a vertical to a hori- 
zontal position, the angle being indicated by graduations on 
the side of the head, reading to degrees. The spindle is pro- 
vided with a tapered hole, and is threaded for face milling 
cutters. ‘A drawing-in bolt is furnished for holding collets, 
ete., in the spindle. The larger sizes have a groove milled 
across the end of the spindle for engaging driving tongues on 
arbors, cutters, etc. The means provided for attaching the 
device to the front of the column are plainly shown in 
the cut. 

For the milling machines, both plain and universal, larger 


/4 


Fig. 5. Slotting Attachment. 


Fig. 6. Rack Cutting Attachment. 


clamped to the over-hanging arm, while the lower part is 
fastened by a heavy bracket to the face of the column. The 
spindle is driven through steel bevel gears, by a horizontal 
shaft inserted in the main spindle of the machine. The possi- 
bility of setting the spindle to an angular position in a plane 
at right angles to the table is a valuable feature in milling 
angular strips, table ways, etc., since with this arrangement 
the full length of the table travel is available, and an > 
ordinary end mill can be used, instead of a special angular 
cutter. 

In Fig. 3 is shown the universal milling attachment. This 
is clamped to the knee slide on the column at one end, and to 
the over-hanging arm at the other. It is fully universal, and 
is applicable to a great variety of work: drilling, milling angu- 
lar slots or surfaces, cutting spiral gears at any angle, cutting 
racks, milling key seats, etc. This ‘'ariety of work is made 
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possible by the fact that a double swivel is provided. The 
attachment may be swung bodily about the axis of the machine 
spindle, and the cutter spindle of the attachment may also be 
swiveled about an axis at right angles to the first. Both 
"adjustments may be read from graduations, as shown in 
the cut. 


Fig. 4 shows a high-speed milling attachment. This is 


useful for drilling small holes and driving small end mills. 
The device is simple in construction, no extra belt or aux- 
iliary device being required for attaching it to the machine. 
The mechanism is enclosed and protected from dirt and 
injury. As many speed changes are available as are provided 
The spindle is driven 


for in the design of the machine itself. 
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Fig. '7. Details of Slotting Attachment. 


by an internal gear, screwed onto the main spindle of the 
miller, meshing with a pinion on the spindle of the attach- 
ment. 

The slotting attachment shown in Fig. 5 is unusually well 
adapted to toolmaking, die sinking and work of a similar 
character. It is of simple construction, as may be seen from 
the line cut, Fig. 7. The device is entirely independent of 
the over-hanging arm, being clamped to the face of the 
machine column. The tool slide A is driven from the main 
spindle of the machine by an adjustable crank B, which allows 
the stroke to be set at different lengths. These varying 
lengths are indicated by a graduated scale at C on the front 
of the attachment. The slide swivels about the machine 
spindle, and can be set at any angle from the vertical to the 
horizontal without affecting the length of the stroke. The 
setting is indicated by graduations on the side of the swivel 
head, reading to 14 degree. The attachment is entirely self- 
contained, no auxifiary belting being required when mount- 
ing it on the machine. An interesting detail in the design is 
the provision made for allowing for variations in the width 
of the extended knee slide on the column to which the attach- 
ment is clamped. An adjustable gib, D, is provided on the 
right-hand side. This is tapered and fits.a tapered bearing 
in the body of the attachment. It may be adjusted vertically 
by screw J until the spindle # of the attachment is exactly in 
line with the tapered hole in the end of the machine spindle. 
This vertical adjustment of D, of course, shifts the whole 
attachment horizontally. When it has been thus centered, it 
may be locked in position by check screws G. Then it may 
be removed and replaced on the same machine indefinitely 
without further adjustment, the four nuts H, on the front, 
being used for fastening it in place. 

The rack cutting attachment, shown in Fig. 6, is particu- 
larly adapted to the cutting of racks, and the cutting off of 
stock, etc. It is fastened to the machine in the same man- 
ner as the previous device. All the working parts are entirely 
enclosed, thus protecting them from dirt and injury. The 
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cutter spindle is hardened and ground, and runs in bronze 
boxes, of which the one at the front end is provided with 
means for compensation for wear. It is smoothly and power- ; 
fully driven from the main spindle of the machine through 
hardened steel bevel and spur gears. Special vises are fur- 
nished for holding the work. That for the Nos. 1 and 2 sizes 
has jaws 26 inches long, which will open 3 inches. That for 
Nos. 3 and 4 attachments has jaws 36 inches long, with an 
opening of 4 inches. With this rack cutting attachment, a 
special indexing device is generally used. This consists of a 
bracket, fastened to the table T-slot at the left-hand end, 
carrying a locking disk, together with change gears for con- 
necting it to the feed screw. By its use, racks may be cut, 
and longitudinal settings made, without the necessity for 
relying on the graduated dial usually employed for the pur- 
pose. Change gears are furnished for cutting teeth as fol- 
lows: The diametral pitches from 3 to 6 by half sizes, all 
pitches from 7 to 16, and even pitches from 18 to 32 inclusive; 
and circular pitches 1 inch to 1-16 inch by 1-16 inch. With 
a few additional gears, the attachment can be used to cut 
metric racks with an BHyreglish screw. With machines fur- 
nished with the metric screw, the gears give modules of from 
1 to 8, and all circular pitches from 2 millimeters to 16 milli- 
meters, inclusive. An index table giving these various set- 
tings is furnished. 


PLURALITY DIE BOLT CUTTER. 


The principal feature of this machine, made by the Mum- 
mert, Wolf & Dixon Co. of Hanover, Pa., is the die. The 
front elevation of the machine is shown in Fig. 1, while the 
die head will be more clearly understood from an inspection 
of Figs. 2 and 3, where the dies used are shown both in 
place in the head and dismounted. These three dies or 
chasers have, as shown, twelve cutting points each, and they 
may be indexed to bring any one of the cutting edges into 
working position, so that twelve sizes of thread may be cut 
without changing the tools. With this arrangement all the 
varieties of threads commonly used can be cut with one or 
two set of dies, it not being necessary to have a large number 
of loose parts:as is the case with the ordinary construction. | 

The head is simple in construttion, as may be seen in the 
sectional view, Fig. 4. The dies are held firmly by tempered 
tool steel studs with notched heads at the back, engaging 
locating disks having notches corresponding with points on 


Munwent, Wour & OnGaa, 


Hiudurn Pa ® 


Fig. 1. Bolt Cutter with a Plurality of Dies Instantly Available. 


the dies. These provide means for locating the points when 
changing from one size to another. It is not necessary to 
remove the dies in changing the adjustment. The partly 
countersunk nut on the front of each die, shown in Fig. 2, i 
is loosened and the stud is pushed back, thus disengaging 
the connection between the locating disk and the bolt. The 
die can then be turned until the guiding surface wanted 
points toward the center. The spring then pushes the stud 
forward into place and the nut is again tightened. This can 
all be done very quickly. The dies can be adjusted while 
the machine is running by turning the four-handle adjusting 
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ring back of the head. This ring is graduated so that the 


amount of the adjustment is easily obtained. The machine 
has a simple, positive automatic throw-out. Arrangements 
for automatically closing the dies are also provided for, and 
are furnished when desired. 


There is no gearing exposed in this machine. As shown in 


Fig. 4, the back 
gearing is suspend- 
ed beneath the cone 
pulley in the main 
casing. The _ front 
bearing is long and 
close up to the head. 
Them part ott hie 
spindle running in 
this bearing is 
provided with means 
for taking up the 
wear. The oiling 
system and the 
means provided for 
disposing of the 
chips are also clearly 
shown in this cut. 
The oil pump works 
properly when run in either direction, so that it is not 
necessary to change the belt when cutting left-hand threads. 
The construction of the vise and carriage is clearly shown in 
ie. 1. 

The die system used presents a number of advantages. 


Fig. 2. Front View of Opening Head, with Cutter 
Mounted in Place. 


Fig. 3. Multiple-faced Cutters. 


Fewer parts are necessary to cover a wide range of sizes. 


The dies may be arranged to have fewer points, or the sizes 
most used may be duplicated. The dies are made so that all 
points of the same size are interchangeable with each other 
ou the same set of dies, or any point of the same size will 
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Machinery, N. Y. 
Fig. 4. Sectional View of Mechanism of Bolt Cutter. 


interchange on the same number die of any other set. Thus, 
if the working edge of one die of a set should be broken or 
be worn out, the remaining two cutting edges on the other 
dies may be used with another cutting edge of the same size 
on the same die, or any other die of the same number. Three 
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dies constitute a set. By using three dies the stock is more 
readily held central, so that one die cuts just as much as 
another. The dies can be easily sharpened, the same as ordi- 
nary chasers, by grinding with a V-shaped wheel. The 
machine is fully covered with patents and pending applications. 


MUELLER FOUR-FOOT STANDARD RADIAL DRILL. 


The Mueller Machine Tool Co. of Cincinnati, Ohio, has 
recently perfected the radial drill shown in the accompany- 
ing half-tone. Aside from the constructional features which 
give it the stiffness and driving power required for tools to 
work under modern shop conditions, the machine is interest- 
ing in the means provided for changing the speeds and 
feeds. Twenty-four changes of speed are given to the spindle, 
and eight changes of automatic feed for each spindle speed. 
Any one of these spindle speeds may be instantly obtained 
while the driving belt is in motion, without noise or shock, 
and all of them are absolutely positive. 

The two long levers shown in front of the speed box con- 
trol four changes, the small locking lever shown between the 
two preventing the possibility of more than one speed being: 
engaged at a time. In Fig. 2 is a diagram of the speed box, 
gearing shafts, and friction clutches. The latter are operated 
by the two long levers just mentioned, and connect the 
driving shaft with either one of the four gears A, B, C and H. 


Mueller Radial Drill. 


Fig. 1. 


These gears mesh respectively with A,, B,, C, and D on the 
intermediate shaft, which may thus be driven at any one 
of four different speeds, depending on which friction clutch 
is engaged. The small lever on the right side of the speed 
box is used to bring gears D,, H, and F,, which slide on the 
upper shaft of the speed box, in mesh with the correspond- 
ing gears DEF fixed on the intermediate shaft. Three 
more changes of speed are thus obtained, which, multiplied by 
those on the first driving shaft obtained by the clutches, give 
twelve changes of speed; this number is doubled by the back 
gears located on top of the column, giving twenty-four 
changes in all. The latter gears are shifted by the lever 
shown at the base of the column. This lever is also used 
to bring the gear on the center shaft in mesh with the gear 
on the elevating screw, when this is required. When the ele- 
vating screw is to be reversed for lowering the arm, gears 
D, and G@ in Fig. 2 are brought into mesh, causing the upper 
shaft in the speed box to run in a reverse direction at an 
increased speed. 

The column is stationary, made in one piece, and has a 
heavy section throughout. It is bolted to the base and does 
not revolve. It has four webs extending its entire length, 
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adding to the strength of the machine, and serving to 
resist heavy strains at any height, particularly when the 
arm and spindle are at their maximum travel. The arm is 
of cylindrical section with its upper brace as close to the 
head as possible. The lower brace is at the outer edge. This 
construction prevents’ twisting of the arm, while resisting 
upward pressure due to the thrust of the drill. A top cap 
on the column, resting on roller bearings, supports the arm, 
which is able to make a full circle about the column if neces- 
sary. It is instantly locked by fixed binding levers. The 
arm is lowered at almost three times the elevating speed, 
‘by a screw having ball thrust bearings. 
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‘Fig. 2. Arrangement of Clutches and Gearing in the Speed Changing 
Mechanism. 


The spindle is made of crucible steel, carefully ground. 
It is counterbalanced, has quick advance and return, and its 
‘bearings have provision for taking up wear. It is started, 
-stopped and reversed for tapping by the long lever shown in 
front of the head, which operates two self-adjusting noise- 
‘Ness friction clutches, located at the back of the head. When 
used for tapping it is impossible to accidentally engage either 
the automatic or the lever feed, so that ; 
the breaking of taps from this cause is 
avoided. An adjustable gage nut causes 
the spindle to slip when the tap reaches 
the bottom of the hole. 

The feed used is similar to that described 
in the January, 1906, issue of MACHINERY. 
It provides for a positive feed, quickly 
changed while the spindle is in motion. 
This may be used for high-speed drills and 
reamers. When a friction feed is desir- 
able, the operator can easily make the 
change from one to another by turning a 
single nut. An automatic trip to this feed 
is provided, which has a safety stop to 
prevent the feeding of the spindle after it 
reaches the limit of its travel. A gradu- 
ated bar on the counterbalance weight is 
set to zero when the drill enters the work. 
The bar has several adjustable dogs to trip 
the feed as often as desired. These do not 
interfere with the spindle travel. The 
tripped by a lever on the vertical feed rod. 


Sere Ee 


OE) 


feed can also be 


HISEY PORTABLE ELECTRICAL SCREW FEED DRILL. 

The motor for this drill, which is made by The Hisey-Wolf 
Machine Co., Cincinnati, Ohio, is entirely enclosed at the 
Spindle end, so that borings and chips of metal and wood 
are prevented from entering the casing and interfering with 
the action of the gears and commutator. The gears and other 
working parts are hardened, All the parts are easily accessi- 
ble for adjustment, though fully protected from accident, 
The tool is simple and compact, with no complicated parts 
to get out of order, and is especially built for the heavy work 
it is intended to perform. The switch is located on the body 
of the motor, within immediate reach of the operator. The 
two: side handles are detachable. An “old man” is furnished 
as an extra, if desired. 

These portable electric drills are particularly useful in 
machine shops, boiler plants, bridge building, construction 
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work, and ship yards. They can be carried anywhere, as any 
length of lamp cord can be attached. This style is made in 
two sizes: the %-inch size with a weight of 27 pounds, and 
the 14-inch size with a weight of 38 pounds. The figures 
given refer to the diameter of hole it is possible to drill 


Electrical Drill for Heavy Work. 


in steel with the tool; larger sized holes can be made in softer 
material. Hand drills in smaller sizes, and Scotch drills up 
to 2 inches capacity, are also made by the same firm. 


THE “TILTED TURRET” LATHE. 

This machine has been designed to meet the demand for a 
screw machine or monitor lathe whose turret will carry tools 
of sufficient diameter to properly handle the work, and also 
allowing short box tools to be bolted to the faces of the tur- 
ret, and still permit a long piece to be machined. 


The “Tilted Turret’ Lathe. 


The general design of the machine is shown in the accom- 
panying cut. It is equipped with wire feed. The bearings are 
self-oiling, and one filling of the chamber under the bearing 
will lubricate the machine for a year. The turret is hexagonal 
and is fitted with holes and binder bushings for round-shank 
tools, and has its faces square with the spindle for attaching 
tools. It is mounted on a slide rest at an angle of 15 degrees 
with the horizontal. By this arrangement a tool, when swung 
over the turret slide, is set at an angle of 30 degrees with the 
horizontal, thereby permitting the use of a tool two or three 
times the diameter possible on other styles of turret lathes. 
Another great advantage of this machine, a feature which is 
found in no other, lies in the lower row of holes in the turret. 

It will be noted from the accompanying cut that the work 
is arranged to pass directly through the turret and back over 
the turret slide without interfering in any way with the 
tool which might be in the back hole or fastened to the rear 
face. This feature is a very important one, as long stock may 
be handled without necessitating a tool with an excessive 
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overhang. It will be further noted that the pressure on the 
turret is taken up directly on the turret slide, which comes 
nearly on a line with the center of the spindle, in this man- 
ner relieving the center post of the turret from undue strain 
and consequent springing. 

Each hole of the turret has an independent stop, shown at 
the rear of the turret slide; and by a new construction these 
stops are stationary and do not revolve with the turret. The 
turret slide and saddle have gibs for adjustment, both verti- 
eally and crosswise, to take up wear and preserve the turret 
alignment. 

The oil-pan is large and has a tank cast in the head-stock 
end with a pump to force the oil to the work. A double cut- 
off rest is provided, having an extra long bearing on the bed 
with an adjustable gib. The countershaft is of the rim fric- 
tion type, and the friction clutch has but four working parts. 
Both pulleys and bearings are self-oiling and can be operated 
for six months steadily without attention. 

The machine, as shown, takes 1l-inch stock through the wire 
feed, and other sizes are now under process of construction at 
the factory. It is made by the Wood Turret Machine Co., of 
Terre Haute, Ind., and is being put on the market by Hill, 
Clarke & Co., Inc., 156 Oliver St., Boston. 


THE FARWELL QUICK-CHANGE HAND MILLING MACHINE. 

The interesting series of half-tones shown with this article 
illustrate the wide variety of work which can be conveniently 
taken care of by the hand milling machine shown in Fig. 1, 


Fig. 1. Farwell Quick Change Hand Miller. 


This is known as the Farwell “quick-change”’ hand milling 
machine, and is built by The Adams Co., of Dubuque, Iowa. 
It will be seen to differ radically in construction from most 
other machines of its kind. For instance, the cross travel 
is secured by the endwise movement of a quill carrying the 
spindle, operated by the upper of the two levers on the col- 
umn, wile the vertical travel is provided for by the sliding 
of the spindle heau vertically on the main casting. This 
arrangement makes it possible to have but one sliding sur- 
face (that for the transverse movement) between the work 
table and the main frame of the machine, instead of the three 
surfaces usually necessary, and the rigidity thus obtained 
makes it possible to do heavier work than ordinarily attempted 
on hand machines. The use of high-speed milling cutters still 
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further increases the range of the tool. With the old carbon 
steel cutters, when the tooth contact was comparatively slow, 
power feeds were required to get the slow, steady movement 
necessary to produce true smooth surfaces, but when high- 
speed cutters are used, with the tooth contact nearly quad- 
rupled, the surface produced by hand-fed mechanism is satis- 
factory, while the rapidity of operation, particularly on short 
cuts, is greatly increased. 

The spindle is driven from a 3-step cone, connected to the 
slide by an adjusting rod for preserving the proper belt ten- 
sion; with the two-speed countershaft provided, this gives six 
changes of spindle speed. As shown, an overhanging arm is 
provided, carrying an arbor support on the outer end. This 
support may be removed and the arm pushed back out of the 
way when it is not needed. Provision is made at the other 
end of the arm for holding studs for former rolls to use in 
profiling, cam cutting, etc. For the same purpose, a bracket 
is provided, extending rearwardly from the front end of the 
spindle slide, in which guide pins or rolls may be held at 
distances of 4, 6, 8 and 10 inches from the spindle. The way 
in which these provisions are made use of will be described 
later. The head is provided with adjustable stops for limiting 
the vertical motion in either direction, and is counterbalanced 
by weights inside the column, These weights may be added 
to or diminished, in the same way as is done with scale 
weights, so that the head may be over-balanced to feed 
upward, under-balanced to feed downward, or left in equi- 
librium for hand feeding. 

The machine gets the name “quick-change” from the 
arrangements provided for quickly locking and unlocking the 
various adjustments, relocating the positions of the levers,. 
and changing the various fixtures provided. The three 
levers shown, controlling the cross, vertical and transverse 
movements, respectively, are all connected to similar mechan- 
isms, so that when any one of them is given a movement 
at right angles to the feeding movement, its slide is tightly 
locked. This operation at the same time disengages the- 
lever from the shaft of the pinion controlling the movement, 
so that it may be freely swung to a new position if desired. 
This is a great convenience in profiling, or when feeding in 
two directions. By this means the table may be locked, the 
cutter fed into the work to the proper depth, and the spindle: 
head locked in turn, after which the table may be released: 
and the longitudinal feed begun, all without the use off 
wrenches, or without requiring the operator to remove his 
hand from either of the levers. 

Two fixtures are regularly provided—the vise and the index- 
ing chuck shown on the floor near the machine. Special 
provision is made in the design of the table for holding 
these. In addition to a %-inch T-slot, the table is provided 
with two clamps, operated by levers beneath it. The chuck, 
vise, or other fixture is provided with ways which slide in 
between these clamps, so that it may be secured in any posi- 
tion by a single turn of the lever. 

The vise furnished with the machine has jaws 6 inches 
wide, 2 inches deep, and opening 8 inches in the normal posi- 
tion. By reversing the sliding jaw, as shown in Fig. 4, the 
vise will hold work 6 inches wide. It is exceedingly heavy 
and provided with engaging flanges so that it may be secured 
in the quick-changing clamps in two vertical, as well as in 
two horizontal positions. The three-jawed chuck furnished is 6 
inches in diameter, has two sets of jaws, and will take 1 9-16- 
inch stock through the center. It is mounted on a heavy angle 
plate, which may be secured by the quick-acting clamps to 
the table in one horizontal and two vertical positions. Twenty- 
four stops or graduations are provided which are convenient 
in spacing cutters, laying out keyways on quarters or oppo- 
site sides of the shaft, or for squaring or milling hexagon 
heads. It may be used conveniently for circular milling, as 
well, as shown in Figs. 5 and 6. 

In Figs. 2 to 10, inclusive, are shown a number of oper- 
ations, giving some idea of the varying range of work for 
which the machine can be used. In Fig. 2 is shown a deli- 
cate milling operation with a fine cutter on a comparatively 
large casting. Work of this kind is easily performed on this 
machine, since the sensitiveness of the hand feed in verticabh 
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Fig. 6. Another Case of Circular Milling, with End Mill. 


Fig. 8. A Profiling Job, 
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. 9. Cutting a Ball-shaped Mill. 


August, 1907. 


movements is preserved, no matter what the weight of the 
work may be, the vertical feed being obtained by the travel 
of the head instead of the work. In Fig. 8 the chuck is 
shown holding a shaft which is having keyways milled in it 
at positions 90 degrees apart; the same attachment is also 
shown in Figs. 5, 6 and 9. In Fig. 4 the vise igs shown with 
the sliding jaw reversed to increase its capacity; the method 
of holding the vise to the table, previously described, is 
plainly seen in this cut and in Fig. 7. 

Examples: of circular milling are shown in Figs. 5 and 6. 
In the first of these the axis of rotation is horizontal, and 
parallel to that of the spindle. The chuck holding the work 
is rotated by a suitable handle, inserted in the socket pro- 
vided for it, as shown later in Fig. 10. In Fig. 6 an end 
milling cutter is used to finish the outside of the hub of the 
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Fig. 10. Cam Cutting with Master Cam and Follower Roll. 


link shown. Here the work itself is of such shape that it 
can be conveniently grasped by the hand of the operator 
and fed past the cutter. 

In Fig. 7 is shown a piece of work in which there are both 
longitudinal and vertical feeds, each of them of some length. 
A piece of work of this kind well shows the advantages of the 
lever mechanism used on the machine, since it requires feeds 
beyond the range of a single movement of the lever, and 
requires a change in the direction of the feed from one lever 
to the other. These numerous changes in adjustments are all 
accomplished without requiring the workman to remove his 
hands from the work levers controlling the two feeds. 

In Figs. 8, 9 and 10 are shown some suggestive cam-cutting 
and profiling operations. The first of these shows a bar being 
milled to the proper contour for a machine handle. A stud 
with a copying roller is clamped in the overhanging arm; 
this roller bears on a former held in a fixture clamped to 
the work table. This fixture is held by the same means as is 
provided for the chuck and vise. The spindle head has a 
large part, if not all, of its counterbalancing removed, so that 
its weight is effective in keeping the copying roller down on 
the former. As the table is fed along by the lever controlling 
it, it will be seen that the work is profiled to agree with 
the former. In Fig. 9 a round-ended mill is being made. 
This is also a profiling operation. In this case a bracket 
carrying the former is bolted to the back side of the base of 
the three-jawed chuck. The copying roller is held on a stud 
in one of the holes in the bracket attached to the spindle 
head, as previously described. As in Fig. 8, the unbalanced 
weight of the spindle head keeps the roll in contact with the 


RAILWAY MACHINERY. ¢11 


former, thus guiding the cutter to form the ball-shaped end 
of the mill which is being made. 

In Fig. 10 the machine is shown at work on a cam-cutting 
operation. The former and the cam to be cut are each fastened 
to a shaft passing through the three-jawed chuck, which is 
held in the same way as in Fig. 9. In this case also the 
former roll is mounted on the bracket extending backward 
from the spindle head. This head is locked, however. The 
cam and the former are rotated by the long handle shown 
inserted in the periphery of the chuck. As the work is thus 
slowly revolved, the action of the roll and the former shifts 
the table backward and forward in such a way as to duplicate 
the curves of the master cam on the cam being cut. 

The table of this machine has a working surface of 18 
inches. The length of the table feed is 18 inches, the vertical 
movement of the spindle head is 12 inches, and the longitudi- 
nal movement of the spindle is 21%4 inches. The spindle is 
bored to No. 9 B. & S. taper. The spindle bearings are of 
bronze. The spindle pulley is 6 inches in diameter and 
4 inches face, and the spindle, by the mechanism described, 
may be given six changes of speed, ranging from 70 to 250 
revolutions per minute. The net weight of the machine is 
1,090 pounds. 


THE JOHNSTON CRUDE OIL ENGINE. 

The Johnston crude oil engine, shown in Figs. 1, 2 and 3, 
operates on a cycle somewhat similar to that of the Diesel 
engine, but is without its disadvantages. The compression press- 
ure usually carried is 150 pounds per square inch, but any 
compression from 90 to 300 or 400 pounds may be used if so 
desired. The fuel is injected in a spray at the end of the 
compression stroke, and is immediately ignited and burned 
as it enters the cylinder. The ignition is independent of the 
compression, and is caused by a plate of special alloy fastened 
to the end of the piston; this plate is maintained at a high 
temperature by the recurrent charges of oil burning in the 
cylinder. The first few charges are ignited by a hot thimble, 
which is heated externally for two or three minutes before 
starting the engine. When the engine is once started, no 
further heating is required. 

The oil is broken up by means of a specially designed spray- 
ing device and compressed air. A two-stage air-pump is 
attached to the engine, which maintains the air pressure at 
any desired point, usually 300 to 400 pounds. Storage tanks 
are supplied with the engine, and compressed air is used for 
starting, the start without cranking being certain when 
instructions are followed. The governor acts on the oil-pump 
and controls the amount of oil injected into the cylinder each 
working stroke. As the compression pressure remains practi- 
cally constant under all loads, the economy, when running 
light, is much better than in the ordinary throttling gas 
engines. 

One of the principal reasons for the success of this engine 
is the use of a “hot” combustion chamber. Inasmuch as no 
air is mixed with the fuel charge until the proper time for 
ignition has arrived, it is impossible for pre-ignition to take 
place. Hence there is no limit to the cylinder temperature or 
compression, so far as pre-ignition is concerned. This is an 
important feature of economy, as high working temperatures 
are possible—temperatures that are impossible in explosive 
charge engines. These, in fact, have to waste a large per- 
centage of their heat in waterjackets designed to keep the 
cylinder walls below the igniting point of the charge. The 
Johnston engine is so constructed that during the injection 
and burning of the oil and the early part of the expansion 
stroke no water-jacketed surfaces are exposed to the charge. 
The whole interior of the combustion chamber is at such a 
high temperature that there is no tendency for tar or carbon 
to accumulate, and after a long run the interior of the 
combustion chamber will be found perfectly clean, more so, 
in fact, than if the engine had been run only a few minutes, 
In very short runs, the temperature does not rise high enough 
to burn the walls perfectly clean, but even on no load there 
is no accumulation of carbon. 

The question which immediately springs up in the mind of 
the engineer when hot cylinders are mentioned, is: ‘What 
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about the lubrication?” By ‘referring to the section, Fig. 3, 
the method of providing hot surfaces for the combustion 
chamber and cool surfaces for the piston and piston rings 
may be seen. The piston proper works in a water-jacketed 


cylinder in the usual way, but the piston is constructed with 
an extension which is 1-16 inch smaller in diameter than 
the bore of the cylinder, and hence never comes into contact 
No matter how hot the piston extension may become, 


with it. 


Fig. 1. Johnston 200 H.P Crude Oil Engine. 


no harm can result, as there is no contact or friction between 
the hot parts. The small ignition plate is the only part that 
deteriorates, this having to be renewed in from six to twelve 
months. 


Samples of every obtainable oil have been tried in this’ 


engine, including many grades of crude oil, crude residues, 
coal oil, gasoline and benzine, without showing any signs 
of clogging with any grade of fuel. No adjustments whatever 
are necessary in changing from one fuel to another. A 
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IMPROVED THOMPSON UNIVERSAL GRINDER. 

In the September, 1906, issue of Macuinery we illustrated 
a universal grinder built by the Thompson Grinder Co,, 
Springfield, Ohio. As will be remembered, one of the inter- 
esting features of the machine is the method used to bring 
the parts into the proper positions to perform work of vary- 
ing character. The wheel spindle is permanently mounted 
on a central column, rigidly connected with the base. Around 
this is a heavy sleeve carrying the knee 
saddle and work table, with all the mechan- 
isms and attachments necessary for per- 
forming widely diversified operations. 
This sleeve, with all its attached parts, can 
be rotated around the machine, through an 
angle somewhat greater than 180 degrees, 
thus presenting the work either to the 
face or the edge of either of the two wheels 
used, or at an angular position with them. 
A number of improvements have recently 
been made in this machine, so that it now 
has the appearance shown in the accom- 
panying half-tone. 

The task of devising suitable means for 


the great variety of work. of which this 
grinder is capable, is a difficult one. The 
successful solution of the problem involved 


of the water and its application, complete 
drainage of the water from the work and 
the surface of the machine, freedom of the 
drainage system and pump from being 
clogged with sand, ease of access to all 
parts of the tank and drainage system for 
the removal of sediment, and, finally, full 
protection to the journals and gearing. The centrifugal 
pump has been found to be best adapted to work of this 
kind, and is therefore used. It is simple in construction, 
easily accessible, and of such capacity that it does not need to 


be run at an excessive speed. This pump is placed in a pocket 


which forms the lowest point in a: trough, cast on the base of 
the machine and completely encircling it. This trough 
receives the water in any position of the work and table, 
and forms a depository for the sediment contained in the 
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Fig. 2. Johnston 60 H.P. Crude Oil Engine, Side and End Elevations. 


9x 12-inch engine has supplied power for the factory of the 
company for over a year, using the cheapest grade of crude 
fuel oil, having an average specific gravity of 0.875 and a flash 
point 170 degrees F. The fuel consumption in small engines, 
say.of 15 H. P., is % gallon of any kind of oil per 10 horse- 
power hours, at normal load. 

This engine is the invention of H.. Addison Johnston, and 
is built by the Johnston Oil Engine Co., Ltd., Toronto, Canada. 
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water; as it is open at the top, the dirt is easily scooped out 
whenever it becomes troublesome. The trough is of sufficient 
diameter to extend well outside of the main body of the 
machine, so that any water which may splash on the smooth 
sides will drip at once into the reservoir. ~ 

From the table, carriage and Knee, the water is delivered 
to the trough through two pipes. From every other part of 
the machine there are open conduits provided, which 


applying a copious supply of water, with ~ 


a consideration of the means of delivery — 
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remove all possibility of the drainage system becoming 
clogged. Since it is useless to try to confine the water 
exactly to the point where the wheel touches the work, the 
plan has been adopted of providing for perfect drainage, 
rather than to try to restrain the flow of the water. The 
adoption of this principle has necessitated the location of all 
journals and gears below water-tight decks. The top of the 
knee casting is solid, and forms a water shed from which 
lead the two drip pipes shown opening into the trough. 
There are no other openings in the top of the knee casting, so 
that the gearing, which is located within, is protected not 
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‘only from water, but from grit and dust. The carriage is 
entirely closed beneath, so that no water can splash from the 
top of the knee into the enclosed gearing. Where the cast- 
ing rests on the ways of the knee, projecting lips are pro- 
vided which prevent water from entering the bearing sur- 
face. So well is the drainage system, worked out that if the 
machine were set out in a rain storm, practically .all the water 
striking it would flow at once into the trough, while all 
journals and gearing would remain perfectly dry. 

A single lever serves to start, stop and reverse the table 
feed. This lever is seen in the center of the carriage on the 
top, within easy reach at all times. The hand-wheels for 
cross and longitudinal adjustments and for elevating the knee 
are graduated to indicate movements of 0.001 inch. 

The capacity of the machine will be indicated by the follow: 
ing figures. It will take in between the centers, either 10 or 
20 inches in diameter, by 36 inches long. It will grind knives 
48 feet in length.. The capacity for surface grinding is 
8 inches wide by 42 inches long. The cutter grinder attach- 
Ment provides for work up to 28 inches in diameter. Internal 
grinding up to 30 inches in diameter and 4 inches in depth 
is practicable; a special head-stock is used for internal grind- 
ing of larger diameters. The makers believe that the variety 
and dimensional range of the work performed is unapproached 
by any other similar machine. 


BLISS DOUBLE SEAMING MACHINE. 


The double seaming machine shown in the accompanying 
halftone has been recently designed by the HE. W. Bliss Co., of 
5 Adams St., Brooklyn, N. Y. It is especially designed for 
use in connection with the manufacture of articles of iron 
and enamel ware, where the shape of the part to be manu- 
factured is round, as is the case with foot tubs, wash tubs, 
buckets, and similar articles. One of the improvements intro- 
duced is the toggle motion by which the treadle is connected 
with the bottom or clamping plate. When the treadle is de- 
pressed, the toggles are locked and form a positive clamp 
between the chuck and body, thus allowing the operator to 
remove his foot from the pedal. At the conclusion of the 
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operation of double seaming the pressure is removed by 
touching a handle at the right side of the machine, after 
which the bottom plate drops to its lower position, allowing 
the article to be taken off and another one to be placed in 
position to be worked on. 

Another point of interest is the smoothing attachment on 
the left-hand side. In many articles the top edge of the body 
is wired, and difficulty is often experienced, especially on 
tapering work, in getting the metal to hug the wire ring 
closely all the way around. With this attachment it is pos- 
sible, while performing the double seaming operation at the 
bottom, to smooth out all the wrinkles formed in the process 
of wiring, and roll the metal closely over the wire. This 
adds greatly to the appearance of the finished product with- 
out taking any more time. 

The adjustments are all easy of access and quickly made. 
In changing the machine for different heights of bodies, use 
is made of the rack and pinion seen on the left-hand side of 
the machine. The adjustments for different diameters of 
work and depth of seam are made by suitable. screws and 
hand-wheels. One of these can be seen at the back of the 
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Double Seaming Machine with Smoothing Attachment for Wired Edges, 


arm which carries the double seaming roll; the other, for 
adjusting the machine for different heights of seam, is out 
of sight in the cut. The machine will take work up to 26 
inches in diameter and 36 inches in height. It weighs about 
3,000 pounds. 


HENRY & WRIGHT SENSITIVE RADIAL DRILL. 

The machine shown in the accompanying halftone, built by 
The Henry & Wright Mfg. Co., Hartford, Conn., is somewhat 
unusual in that it is an application of the sensitive drill- 
press idea to the radial type of machine. The builders believe 
that there is a large amount. of work of such shape and 
weight as to necessitate the use of radial drills, in which the 
holes to be made are of such size that the efficiency of the 
drilling depends more on speed than feed. To meet this class 
of work this drill press has been designed. 

This machine will drive drills much larger than the %4-inch 
size stated as the upward limit of its useful capacity, but 
the makers lay stress on the fact that this is the first radial 
drill ever put on the market that will use these smaller 
drills to advantage. Within its range the results obtained 
are great enough to entitle this machine to a sure posi- 
tion in the machine shop. As experiments in many cases have 
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shown, work can be performed 5 or 6 times as fast as with 
a regular high-grade radial drill. ‘here are other advantages 
also in the use of the machine, such as a large saving in the 
power used, due to the elimination of friction in bearings, 
with a corresponding saving of belting and oiling. There is 
also an extension of the life of the machine due to the ease 
with which ball cups and cones on which most of the wear 
comes, may be replaced. Many of the features of the sensi- 
tive drill, built by the same makers, described in the July, 
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1907, issue of MacuinerRy, have been incorporated in this one, 
such, for instance, as the balance spindle drive, friction pin- 
ion, etc. 

Friction has been reduced to a minimum by the use of ball 
bearings, and the driving is done by a single belt, eliminating 
entirely the use of gears. This gives a very sensitive and 
economical drive for the work for which the machine is 
designed. A patented idler device, as shown, makes it pos- 
sible to use a single belt in the drive, and not interfere with 
the swinging of the arm through a radius of 180 degrees, with 
a uniform tension always maintained on the belt. The idler 
pulleys are arranged to take up slack in the belt, within rea- 
sonable limits. Instead of shifting the drill spindle in a 
sliding head along the arm to bring the drill to the point 
desired, a round table revolving on balls is used for support- 
ing the work. This makes it easy, in combination with the 
swinging arm, to bring the drill quickly, and with very little 
effort, to any position on the work desired. The table is pro- 
vided with a lock to hold it stationary when in use. A square 
table is provided to be used in drilling small work, to bring 
it to the proper height to be drilled easily. 

The arm may be raised and lowered by a screw at the side 
of the column. The screw at the side of the arm provides 
for clamping it in any position required, and the column, 
which supports the arm, may be locked in any position by 
tightening the screws in the bracket provided for the pur- 
pose. The arm also has a hole for receiving the guide bar 
for the tapping fixture. ; 

There are eight changes of speed, with a double speed 
countershaft run, as recommended, at 90 and 400 revolutions 
per minute, giving a range of speed at the drill point of from 
60 to 975 revolutions per minute. 


MACHINERY. 


August, 1907. 


Although this machine is designed as a radial drill, it may — 
be operated as a stationary drill by locking the revolving 
table and the arm, and clamping a sub-table to the revoiving 
table by T-slots provided for the purpose. 


COX’S PLANING AND SHAPING COMPUTER. 

In the July issue mention was made of a Cox time and 
cost computer for boring and turning, which was distributed 
by the Bullard Machine Tool Co., at the recent Atlantic City 
convention of the American Railway Master Mechanics’ Asso- 
ciation. The veteran designer of this computer, Mr. William 
Cox, 53 Ann St., New York, has also designed the planing and 
shaping time and cost computer shown in the accompanying 
cut. This latest effort of Mr. Cox is consecutive number 120, 
and it indicates the total number of the computers he has 
gotten up, covering almost every branch of engineering 
activity. We understand that this computer is for sale to 
some one machine tool building concern which would care to 
use it for advertising souvenirs. : 

This computer is designed to give the time required for 
planing any given flat surface on a planing machine or on a@ 
shaper. It also gives the cost of performing such work at any 
wage rate per hour. 

The formula it solves is: 


Stroke X Width < Feed 
ARNuanYey sbatenaalh ay het oh eee 

Effective Speed x 12 
where, 


Stroke = length of stro’e, in inches; 
Width = width of cut, in inches; 
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Cox’s Oprap iter 
Feed number of strokes per inch of width of cut; 


Effective speed = distance in feet covered in one minute 
Cutting X Return Stroke 


by tool while cutting = - ; 
Cutting + Return Stroke 
The problems solved by this computer are: 
1. The time required to plane any given surface of any 
length of stroke and width of cut, with any feed and cutting 
speed. 
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2. To find suitable cutting speed and feed, when the length 
of stroke and width of cut are known, and the time in which 
the work should be done has been predetermined in accord- 
ance with the wage rate, so as to bring the cost down to a 
given figure. 

3. To find the cost of the work done at any wage rate 
when the required time has been ascertained, and vice versa, 
to find the time allowed for any given cost at any wage rate. 

In the cut, a small sector scale for computing the cost is 
not shown, as it would cover some of the more important 
parts of the computer. 


KRIPS-MASON PRESS ATTACHMENT FOR COUNTER- 
SINKING WASHERS. 


The Krips-Mason Machine Co., 1636 N. Hutchinson St., 
Philadelphia, Pa. (who builds the press illustrated in the 
March, 1907, issue of Macuitnrery, for making washers at one 
stroke), has recently added an improvement to the dies fur- 
nished with this machine. The purpose of this improvement 
is to countersink the washers produced. The countersink is 
deep, extending one-third or one-half way through the stock 
from which the washer is made. It is formed by a conical 
shoulder on the punch, which forms the countersink while the 
washer is held firmly on the die, thus making a very neat 
job. 


BESLY NO. 40 PLAIN MOTOR-DRIVEN GRINDER. 
Chas. H. Besly & Co., 138, 15, 17, 21 South Clinton St., Chi- 
cago, Ill., have built what they believe to be the largest 
motor-driven disk grinder ever constructed. This is shown 
in the accompanying halftone. It is a No. 40 plain machine, 
using 26-inch disk-wheels driven by a 20-horse-power General 
Electric direct current motor. The motor alone weighs a ton. 
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Heaviest Motor-driven Disk Grinder Built. 


Four of the builders’ patented spiral groove disks are provided 
with the machine, which is fitted with their regular adjustable 
tilting table. The controller and starting box are placed in 
the base of the machine, and may be reached by the door 
shown in the illustration. This prevents these parts from 
becoming clogged or short-circuited by powdered steel and 
abrasives. 


RENOLD SILENT CHAIN DRIVES OF UNUSUAL SIZE. 

The Link-Belt Co. of Philadelphia, Pa., has recently deliv- 
ered a Renold silent chain drive of very unusual proportions 
to the Seattle Brewing & Malting Co., Seattle, Wash. This 
drive is the largest of this type in the country. It transmits 
325 horse-power from the motor to the refrigerating machin- 
ery. Two chains, as shown in the cut, are run side by side 
on single wheels spaced 14 feet from center to center. The 
load is uniformly distributed by Dodge spring centers on the 
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driven wheel. The peripheral speed of the chain is 1,100 feet 
per minute. 

The Renold silent chain was fully described and illustrated 
in the August, 1901, issue of MacuiIneRY. Among its advan- 


tages are the facts that the load of the chain is uniformly dis- 
tributed over all the teeth of both driving and driven gears 
which are in contact with it; that the stretch resulting from 
wear of the teeth is compensated by the construction of the 
chain, which automatically assumes a larger pitch diameter; 


A 325 Horse-power Silent Chain Transmission. 


and that the noise common with ordinary chain drives is 
entirely overcome. Even when the Renold chain becomes 
worn, the maximum efficiency will be maintained, although 
the demands may be severe enough to incapacitate ordinary 
drives. The chain will run in either direction and is not 
adversely affected by heat or cold, dampness or oil. 

Another installation also of unusual interest has been fur- 


.nished for the city of Columbia, S. C., under the supervision 


of Wm. M. Piatt, the assistant city engineer. This drive oper- 
ates a Worthington centrifugal pump, and is driven by a hori- 
zontal turbine at the unusually high surface speed of 1,755 
feet per minute. The shafts are 11 feet 7 inches from center 
to center, and 224 horse-power is transmitted. 


A LINE OF SCREW-THREAD MICROMETERS. 

In its work of making tools for accurate screw cutting, 
the Wells Bros. Co., of Greenfield, Mass., has developed a 
line of micrometers for the measurement of screw threads. 
These tools have proved so useful in their own work that they 
have decided to place them on the market. The system of 
measurement employed differs radically from that used in 
any other commercial thread micrometer. As may be seen by 
examining either of Figs. 1, 2 and 3 (in which various styles 
are shown) the measurement is taken between two points 
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Fig. 1. Screw-thread Caliper made in Hand Micrometer Style. 


formed to the angle of the thread, generally 60 degrees. The 
measuring point in the anvil has a side adjustment by microm- 
eter screw, by which means it is set off from the center line 
of the spindle by a distance equal to one-half the lead of the 
screw, for single-threaded screws, or adjusted back to a cen- 
tral position for a double-threaded one. The micrometer spin- 
dle has a conical point similar to that in general use with 
thread micrometers. Both measuring points are flatted enough 
to clear the bottoms of all United States standard threads 


716 


within the range of the tool. This method of measurement, it 
will be seen, gages the threads on their inclined sides, and so 
gives what may be called the ‘pitch diameter,’ which is the 
only measurement of any value in determining the fit of a 
thread. 

This principle is applied to the three forms of micrometer 
shown. In Fig. 1 is what the makers call their ‘hand thread 
micrometer.” This is made in two sizes, one having a capacity 
up to and including 1 inch, while the larger one will measure 
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Fig. 2. Thread Caliper with Base, for General Shop Use. 


threads from 1 to 2 inches diameter inclusive. In Fig. 2 is 
shown a “thread micrometer caliper for shop use.” It is 
made somewhat heavier than the hand style, and is mounted 
on a base of its own. It is considered to be preferable to the 
micrometer style, in some ways, for the use of manufacturers, 
and is made in two sizes, the first having a capacity for 
screws from % inch to 1 inch in diameter, and the larger 
one from % inch to 1% inch. The device, which is shown 
in Fig. 3, is made to cover a large range of sizes, the block 


Fig. 3. Form of Device with Wide Range for General Manufacturing. 


carrying the micrometer screw being arranged to clamp down 
at 1 inch intervals, and set to position by means of standard 
end gages placed between hardened steel plugs. As usually 
made, this style has a small size limit of 11% inch diameter, 
with the upper limit at any reasonable point, as desired by the 
purchaser. 

Wells Bros. Co. has issued a separate catalogue of gages, 
and has established a well-equipped department for the man- 
ufacture of these tools. This firm would be pleased to for- 
ward a copy of its gage catalogue on request. 

* * * 

The cost of fireproofing office: buildings from 9 to 14 
stories high, in our larger cities, has recently been the sub- 
ject of an investigation, and the results have been published 
by the National Fireproofing Association. The figures show 
that, in general, the cost of the foundation and masonry work 
in such buildings is about one-third of the total cost. The 
steel frames cost about one-sixth, and the mechanical equip- 
ment and the furniture about one-fifth, the remaining part, or 
more than one-fourth, being expended for trim and finish. 
The experiences at Baltimore and San Francisco show that 
buildings of this kind in a conflagration may sustain damages 
in, all respects excepting foundations and steel frames. As 
these two items represent a comparatively small percentage 
of the value of the building, the average fireproof building in 
a conflagration may easily sustain damage amounting to 70 
per cent of its value. 
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INDUSTRIAL NOTES FROM EUROPE. 


BRITISH TRADE TOPICS. 


in Great Britain points to a 


continuance of activity for 
some time to come. Consider- 
able unrest, however, prevails 


among large bodies of workpeo- 
ple in several industries. Engi- 
neers on the northeast coast are 
agitating for increased wages; 
in other parts the employment 
of the premium system is a 
cause of rupture, and in most 
districts resentment is still felt 
at the comprehensive scope of 
the conditions in the Engineer- 
ing Trade Agreement, which 
makes for the security of employers. Railway employes of all 


James Vose.* 


grades are making efforts to improve their conditions as © 


regards wages and hours. It is conceded that such a course 
is desirable, but the reduction in railway dividends likely to 
follow such concessions is considered excessive by the railway 
managements. However, it is hoped some slight benefit, at 
any rate, will be reaped by the men. A five per cent advance 
has been granted the cotton spinners, though weavers have 
been unsuccessful in their application. On the Continent, 
engineering labor is inclined to insist on advances in wages 
or reduction in the number of working hours, and, in certain 
branches, trade-union working conditions are being increas- 
ingly insisted on. 
which the Continental workman was often credited when labor 
topics were under discussion in other countries, is not now to 
be confidently counted upon. In Italy, in many instances, the 
somewhat sudden introduction of mechanical industries has 
upset the industrial equilibrium, and strikes or lockouts are 
frequent occurrences. The government, in order to assist 
the new industries, endeavors to discourage the emigration of 
labor to America. The utilization of hydro-electric power in 
Italy, which, it is realized, is a great national asset, is likely 
to cause considerable and beneficial economic changes in 
that tax-ridden country. 

The spring and early summer has been cold and wet both 
in Great Britain and on the Continent, with quite marked 
effects on the automobile, cycle, and allied businesses. In 
these, the clothing, and other industries, effect has followed 
cause very rapidly, many being thrown out of employment or 
faced with considerable loss. 


The Cargo Fleet Co. Steel Works. 


In a previous article we mentioned the progress recently 
made in the equipment of a number of British iron and steel 
furnace plants and mills, and some particulars, as furnished 
to the Manchester Association of Engineers on a recent visit 
to the works of the Cargo Fleet Co., Ltd., Middlesboro, may 
be of interest. These works are situated about two miles from 
Middlesboro and consist of blast furnaces, with gas-driven 
blowing engines, coke ovens, steel furnaces, and rolling mills. 
The iron ore for the furnaces is obtained from the company’s 
mines, about twenty miles away. The blast furnace plant 
consists of two furnaces, 90 feet high, with twelve Cowper 
stoves, each furnace capable of producing nearly 1,500 tons 
of pig iron per week, all of which is taken, molten, to the 
steel furnaces for conversion. There are seven Cockerill type 
gas blowing engines working on the single-acting Otto cycle, 
each engine delivering 14,000 cubic feet of free air per minute 
at a pressure up to 18 pounds per square inch. The cooling 

* James Vose was born in Bolton, Lancashire, England, 1862. His 
education, other than that gained in common schools, was obtained 
by home study and in evening scientific schools. He served an appren- 
ticeship in the repair shops of Geo. Hodgkinson. & Son and Haslams, 
Ltd., both large cotton mills. He then worked as ~journeyman 
mechanic at Howarth Cryer & Co., Bolton; American Heald Co., Bol- 
ton; and Meldrum Bros., Ltd., Manchester, with which concerns he 
was a. journeyman, foreman, and assistant superintendent; he was 
also in special charge of selection and use of all machine and allied 
tools and methods at Meldrum Bros., Ltd. He is now acting as con- 
sulting engineer on work-shop equipment. Mr. Vose has contributed 


to the trade press of Great Britain and the United States for several 
years. Address: 100 Ayres Road, Brooks Bar, Manchester, England. 
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water for the pistons and cylinder jackets is pumped by two 
electrically-driven pumps to the cooling tower. The gas for 
the blowing engines passes through three Theisen gas wash- 
ers, two of which are capable of dealing with the gas from 
both the furnaces, amounting to about 20,000 cubie feet 
per minute. Each washer is driven by a 150 H. P. motor. 
Steam for two 1,000 H. P. turbo-generators and two Brown 
hoists by which the materials are automatically dumped into 
the furnaces, is furnished by nine water-tube boilers. Sixty 
tons of coal per hour is dealt with by the coal washing plant. 
The coke oven plant consists of 100 Kopper ovens fed by two 
double box coal compressors. The gas from the ovens passes 
to the by-product plant where sulphate of ammonia and tar 
are recovered. Sufficient gas is produced to supply 3,000 H. P. 
through gas engines. 

The electric generating plant consists of a 350 K. W. com- 
pound steam direct-driven plant, two steam turbo-generators 
each of 750 K. W., two gas engines using coke-oven gas, each 
directly connected to 300 K. W. generators, and two gas en- 
gines using blast furnace gas, each directly connected to 375 
K. W. generators. All the generators run in parallel at 220 
volts continuous current. The steel smelting shop contains 
three 175 tons Talbot furnaces. The gas for these furnaces 
is supplied by ten mechanically stirred producers giving 
150,000 cubic feet of gas per ton of coal. The furnaces are 
charged by an electrically-driven charging machine and two 
40-ton overhead hot-metal cranes, while two 75-ton steel cast- 
ing cranes are provided on the casting side of the furnaces. 
One 150-ton gas-fired mixer is installed. 

Two rolling mills are at work. The cogging mill has 40- 
inch center of rolls, with 8 feet 6-inch rolls driven by a three- 
cylinder compound condensing engine, 45.x52-inch. The 
finishing mill consists of four stands of rolls direct driven by 
an engine exactly similar to the cogging mill. The central 
condensing plant is capable of dealing with steam from three 
mill engines of the size already mentioned. The pump house 
is equipped with electrically-driven circulating pumps, steam- 
driven dry air pumps, condensor water pumps, steam-driven 
hydraulic pumps, and boiler feed pumps. The works are also 
provided with very extensive river frontage, and a wharf at 
which the products of the company can be loaded into deep- 
sea craft. 


Factors Governing Selection of Special Tools. 


It is often the case that tools introduced with a view of 
showing some working advantage over existing types may 
prove their claims within certain limits, but the increasing use 
of the new style does not preciude the simultaneous growth of 
the older ones. We may instance portable drilling machines, 
etc., driven electrically or by compressed air. The question of 
which, class to select may easily be governed quite as much 
by the particular shop conditions as by the relative economy 
or efficiency of the drills themselves. In one shop compressed 
air may be used quite freely for a number of purposes, and 
electricity scarcely employed. The use of air-driven drills is 
thus governed by factors more or less apart from its merits 
asatool. In the next shop, current may be universally avail- 
able, while compressed air may not be called for, and the 
electrical drill is, of course, employed. In other shops both 
sources of power are at disposal, and it may be a convenience 
to have both types of drills in use, but that which is found 
to be the most economical in working cost is selected as 
the standard shop tool. Even then it may pay to retain the 
old rope-driven portable drill in some instances. We have 
been led to make the above comments by the fact that con- 
cerns formerly identified with the production of one par- 
ticular type now offer both, without attempting to draw in- 
vidious comparisons, an attitude which might, with advantage, 
be more widely adopted. 


Small Lathes. 


Several firms over here make quite a specialty of small 
lathes, etc., worked by treadle or power. Drummond Bros., 
Lid., Guildford, Surrey, are making a feature of such lathes 
-with special reference to their employment for motor car re- 
pairing, etc. The saddles are arranged to act as boring car- 
wiages, if required, and generally the lathe is so designed as 
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to adapt it to a wide range of duties, such as met with in 
repair shops. The owners of many large English country 
houses find it advisable to install such a tool for the use of 
their chauffeur or engineer, as the number of motor cars kept 
at, and the mechanical equipment of, such large houses is 
often quite extensive. Many cars being of Continental manu- 
facture, the lathes mentioned are arranged to cut metric as 
well as ordinary screw threads. These tools being produced 
in large quantities, are sold at remarkably low prices, con- 
sidering the good work put into them. We hope later to give 
some further particulars of these lathes. 


Amateurs’ Lathes. 


G. Birch, Salford, Manchester, has for many years devoted 
special attention to the production of amateur lathes made 
to suit customers’ individual requirements. The class of users 
for whom these tools are made does not so much consider 
price as all round adaptability and accuracy. They are used 
for experimental work of a precisional nature by scientists. 
Others are used by wealthy men simply as a hobby, many 
of these users turning out beautiful specimens of medallion 
work by profiling methods, in ivory, ebony, etc. Some of the 
work done is perhaps scarcely to be classed as turning, as 
the lathes are equipped also to act as milling and drilling 
machines, slotters, shapers, etc., in fact they become practi- 
cally complete machine shops in themselves. We were re- 
cently informed of such a lathe which was forwarded to an 
almost inaccessible part of India for the purpose of providing 
congenial occupation during the leisure hours of a military 
officer of high rank. It has been remarked that probably 
only good would result if such a class of users could be 
created among the many extremely wealthy men found in the 
United States. JAMES VOSE. 

Manchester, England, June 29, 1907. 


MISCELLANEOUS FOREIGN NOTES. 


BRITISH EXporRTs OF MACHINERY.—The year 1906 marks a 
record in British exports of machinery, and to those who 
regard foreign trade as an index of prosperity, the present 
state of the British machine building trade is the best pos- 
sible. The total value of exported machinery was approxi- 
mately $130,000,000. This figure is more than 50 per cent 
larger than that of five years ago, and more than 25 per cent 
larger than in 1904. The increase from the previous year was 
15 per cent. 


British INDUSTRIAL COMBINATIONS.—Ever since the forma- 
tion of the steel trust in this country, amalgamations have 
been the order of the day, even in Europe, the latest instance 
of this movement being the joint working agreement between 
the Belfast firm of Harland & Wolff and John Brown & Co. 
of Clydebank and Sheffield. If the report referred to by the 
London Times is correct, this combination will be the most 
important amalgamation that has ever taken place in the ship- 
building world. 


TRADE CONDITIONS IN AustTRIA.—Consular reports from Aus- 
tria indicate that during the year 1906 there was an unusual 
industrial activity throughout the country. The output in 
the most important industries increased from 10 to 20 per 
cent as compared with the previous year, and factories were 
enlarged in numerous cases. Wages increased about 10 per 
cent and the general prosperity of the country was greater 
than ever. The only drawback was the increased cost of raw 
materials, as well as the higher cost of living. 


MacHINnE Toot TRADE IN HoLtianp.—A report by Consul 
F. D. Hill, Amsterdam, states that American machine tools 
are subjected to a keen German competition in Holland on 
account of the fact that American tools are, relatively, priced 
somewhat higher than German tools sold in that country. 
The actual price charged for the best tools made in Hurope 
is about the same as the price of American tools, but the 
Germans, in general, use harder material for their machines, 
which insures longer life. Mr. Hill states that the packing of 
American machine tools is considered very good and much 
better than that of European tools, a thing that is gratifying 
in view of so many consular complaints of late in regard to 
poor packing of American merchandise in general. The gen- 
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eral complaint of slow and delayed delivery is, however, as 
prominent in this report as in almost all other reports by our 
consuls in Hurope. 


THE AUTOMOBILE INDUSTRY IN HuRoPE.—A French statisti- 
cian, Mr. Faroux, estimates that in 1906 there were 55,000 
automobiles built in France, 28,000 in Great Britain, 22,000 
in Germany, 19,000 in Italy, and 12,000 in Belgium. Until a 
year ago France led the world in the production of motor 
vehicles, but during the last year the United States has taken 
the lead, the number of motor cars manufactured in this 
country being estimated at 60,000 in 1906. In 1901 the United 
States built only 314 cars, and France in the same year 23,711. 
It is said that in all 550,000 cars have been manufactured 
since the experiment with self-propelled vehicles succeeded, 
and these cars have been sold for a sum exceeding $1,000,000,- 
000, or for a price averaging about $2,000 a car. Many of 
the present European cars, however, sell for considerably less 
than $1,000, the average price of German automobiles. being 
$1,080 in 1906. 


THE PRESENT PROSPECT OF MACHINE TooL BUILDING IN GER- 
MANY.—According to reports from Germany, the conditions in 
the machine tool trade appear to be steadily improving. Many 
works report that it is quite impossible for them to take any 
new orders for delivery during 1907. There has been some 
anxiety that the continually increased price of machine tools 
would be harmful, but it has been found that the customer 
is more concerned about the period of delivery than about 
the increase of prices. However, although the machine tool 
builders’ product commands a higher price, it is not probable 
that this will bring any higher profits, inasmuch as the rise 
in raw material has been proportionally as great as the in- 
crease in the selling price of the finished product. It is not 
likely that German machine tool builders will increase their 
plants to any great extent at the present time, but rather 
wait until there will be a less general prosperity, and a possi- 
bility offered of making additions at cheaper rates than could 
now be done. 


GERMAN MANUFACTURERS Copy AMERICAN TRUST METHODS.— 
Consul-General Richard Guenther, of Frankfort, writes that 
scarcely a day passes but the German newspapers report a 
new trust or syndicate in some line of German manufactur- 
ing. The causes assigned for these centralization movements 
are the increased cost of materials, the greater demands 
of employes, and the losses brought about by injudicious com- 
petition among manufacturers and dealers. The object aimed 
at is to protect and promote the interests of the individual 
members of the trade. In the pursuing of this aim, however, 
the restrictions established cannot but cause a reaction in the 
trade, inasmuch as the rise of prices may be followed by a de- 
crease in demand or a limitation of output. One of the im- 
portant amalgamations at the present time is the bicycle trust. 
The keen competition in this trade has brought down prices 
to a very low level, and leading bicycle firms, wanting to 
keep prices up, have concluded that the only possibility for 
doing so is syndicate work. 


ERNST SCHIESS, WERKZEUGMASCHINENFABRIK A. G., Diissel- 
dorf, Germany, has brought out some new machine tools, two 
of which are of particular interest. One is a cylinder boring 
machine, designed for boring cylinders up to 9 feet in diameter 
and intended for high speed cutting tools. This machine con- 
sists of a head and tail-stock mounted on a heavy base plate, 
the center of the spindle being 5 feet 4 inches above the base 
plate. The machine is driven by a 15-horse-power motor. The 
boring bar has an automatic feed varying from 0.020 to 0.600 
inch per revolution. The revolutions of the spindle range 
between 0.54 and 3.6 per minute. The maximum boring 
length is 10 feet. The other machine mentioned is a hori- 
zontal boring and shaping machine, consisting of a bed with a 
movable column placed upon it, on which is mounted the 
counterbalanced head-stock. This machine is driven by a 12- 
or 15-horse-power motor. The diameter of the boring spindle 
is 7 inches, the length of the boring feed is 5: feet 4 inches, 
the vertical traverse of the head-stock is 10 feet, and the 
horizontal traverse of the column; 20 feet. The revolutions 
vary from 10 to 110 per minute, 
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THE CONDITION OF GERMANY’S AND GREAT BRITAIN’S FOREIGN 
TRrapDE.—Consul Thos. S. Norton, of Chemnitz, reports that 
while the German foreign trade has been comparatively small 
in regard to machinery during the past year, the German ma- 
chine industry is in an exceptionally flourishing state, and 
the falling off in exports simply proves that the demands of 
the home market are so immense as to require all the atten- 
tion of the machine builders. The inability of Germany, as 
well as of the United States, to supply the world’s market with 
machine tools to the full amount of the demand has been 
very favorable to Great Britain, the foreign trade of which 
has in regard to machine tools been much greater during the 
last year than ever before. There have often been expressed 
optimistic views in England on account of this fact, but one 
of their leading technical journals calls attention to the fact 
that while the past year has been exceedingly prosperous, 
England may nevertheless meet with difficulties, when the 
high tide of prosperity recedes in Germany and in the 
United States, because these two countries will then bring 
their competition to play against Great Britain more severely 
than they are able to do at the present time, and is warning 
English machine tool builders from expecting too much of 


the future. 
* * * 


OPENING OF KEUFFEL & ESSER CO.’S 
NEW FACTORY. 


The formal opening of the new factory buildings of the 
Keuffel & Esser Co., in Hoboken, N. J., took place on July 20, 
in the presence of the officers and. employes of the company, 
and many invited guests. The new buildings, which will be 
devoted exclusively to the manufacture of the company’s 
well-known products of engineers’ and draftsmen’s supplies, 
consist of two very handsome reinforced concrete construc- 
tions, one five and the other six stories high, and represent, 
without exaggeration, the latest progress in factory design. 
They are entirely fireproof, even the window sashes being 
made of metal, and provided with wire glass. When open, 
the windows are fastened on fusible links, so as to close 
automatically in case of fire. Besides, there is an extensive 
system of automatic fire sprinklers. 

One of the new buildings is primarily intended for offices 
and storerooms, and the general offices, hitherto located at 
127 Fulton St., New York, will in the future be located here, 
the building in New York being retained only as a general 
store, and for showrooms. 

The opening of the new factory also marks the forty years’ 
anniversary of the establishment of the firm of Keuffel & 
Esser, the business of the firm having been started July 19, 
1867, by William Keuffel and Hermann Esser. In commemora- 
tion of this as well, the company had invited all its employes 
to take part in the opening exercises, and afterward gave a 
luncheon and entertainment on one of the floors in the new 
building for its force, amounting to upward of 700 persons. 


* * * 


PERSONAL. 


Will Mr. William C. Terry please send his present address? 
Mail addressed to him at Boston, Mass., was not delivered. 


R. E. Fox, Jr., has resigned his position as manager of the 
New York office of the Platt Iron Works Co. to become 
secretary and manager of the sales department of the Engi- 
neer Company, New York. 


Maurice Gesundheit and Henry Osgood have united under 
the firm name of Gesundheit, Osgood Co., with offices at 
43 Cedar Street, New York, as manufacturing engineers and 
business methodizers. 


The many friends of Mr. P. E. Montanus, the president of 
the Springfield Machine Tool Company of Springfield, Ohio, 
and secretary of the National Machine Tool Builders’ Associ- 
ation, will hear with regret of the sudden death of Mrs. 


Montanus, which ‘occurred last month. This estimable~lady | 
was greatly esteemed in Springfield, where she had spent 


many years of her life, and where she had been prominent 
socially and in charitable work. 


x | 
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Snyder Celebrated Upright Drills 


Are thoroughly well made, rigid and powerful, and are adapted to 
high grade work. They are furnished with Patented Tapping 
Attachment, Compound Table, Motor Drive, also Positive Gear 
Feed, which can be changed from the finest to the coarsest feed 
instantly, without stopping the machine. Have sufficient power 
for high speed drills, and are adapted to the most accurate work 
which can be done on a Drill Press. For twenty years our ex- 
clusive specialty has been “High Grade Upright Drilling Machines.” 
By giving our undivided attention to this one line, we are enabled 
to produce a high grade machine at a reasonable price. 


‘*NONE BETTER THAN THE SNYDER.”’ 


J. E. SNYDER @ SON, Worcester, Mass. 


Sizes 20-in., 23=-in., 25-in., 28-in., 30-in. and 36-in. 


The Gheapest Elevator 
in the World 


Because when installed you are done. 

Yes sir, done bothering with elevators forever. 

Done killing and hurting your men, too. 

Done having your work upset by breakdowns. 

Done paying repair bills. 

Done living under the Elevator Curse. 

And done cursing the elevator. 

And if you are half as smart a manager as you would like the 
Powers-That-Be to think you are you will find out about a machine 
that claims as much as the Steam-Hydraulic elevator. 

Of course you know we are putting them in the best plants 
everywhere. Just equipped the Bureau of Engraving and Print- 
ing at Washington with them, and are at work changing over the 
elevators of the Greatest Concerns in the land to the Steam- 
Hydraulic system. 

Why not let us refer you to somebody near you where you 
can go and see for yourself what a perfect hydraulic elevator is 
really like? If you want what is really the cheapest elevator in 
the world you will, like a great company of others, 


Double Geared Direct Acting 
Elevator Elevator 


Hook ’er to the Biler 


RIDGWAY & SON, Coatesville, Pa. 


The World’s Greatest Money Maker 


MACHINE 


Complete line carried in stock for immediate delivery. 
Write to nearest office for catalogs and prices. 


VANDYCK CHURCHILL COMPANY 


ALBANY, N. Y. 


fae OU RCH, Pa 91-93 Liberty St, NEW YORK NEW HAVEN, CONN. 


PHILADELPHIA, PA. 
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NILES MILLS 


SIMPLE CONSTRUCTION, HEAVY, POWERFUL 
NO BELTS 


Regularly built in twenty-five sizes--3O-in. to 30-ft. swing 
a 


5 
+h 
; 
a 


New GO' Niles Boring and Turning Mill, Single Pulley Drive. 
. Sixteen Changes of Speed. Readily Convertible to Motor Drive. 


The single pulley drive (wide belt at high speed) makes full power 
of machine available at every speed. : 
With motor drive, motor is direct connected through speed box, no 


belts whatever. 


NILES-BEMENT-POND CO. 


TRINITY BUILDING, 111 BROADWAY, NEW YORK 


OFFICES—Boston, Oliver Bldg. Chicago, Commercial National Bank Bldg. Pittsburgh, Frick Bldg. St. Louis, 516 No. Third St. Philadelphia, 
21st and Callowhill Sts. Birmingham, Ala., Brown-Marx Bldg. London, 23-25 Victoria St.,S. W. Agents for Canada, The Canadian Fairbanks Co., 
Ltd., Montreal, Toronto, Winnipeg and Vancouver. Agents for California, Nevada and Arizona, Harron, Rickard & McCone, 436 Market St., Sam 


Francisco and 164-168 N. Los Angeles St., Los Angeles, Cal. Japan, F. W. Horne, 7o-C Yokohama. 
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PRECISION TOOLS 3 


' AND SMALL TOOLS 


No. 3 DIE SINKERS FOR IMMEDIATE DELIVERY 


Pratt & Whitney No. 3 Die Sinking Machine. Built in two sizes. 


For recessing dies for drop-press work or for forming and finishing recesses of circular 
or irregular shapes, these machines are particularly adapted. The work is held in a 
vise which has cross, longitudinal, vertical and rotary movement by hand wheels. The 
work may be guided by either a pattern or forming piece, or be controlled wholly by 
the operator. The spindle is driven by a belt which insures the smooth running of the 
cutter. These machines are very strongly built insuring smooth work. 


PRATT 2 WHITNEY CO., Hartford, Conn., U.S.A. 


Offices—New York, 111 Broadway. Boston, Oliver Bldg. Philadelphia, 21st and Callowhill Sts. Pittsburg, Pa., Frick Bldg. Chicago, Commercial Nationa 
Bank Bldg. St. Louis, Mo.,516 No. 34 St. Birmingham, Ala., Brown-Marx Bldg. Agents for Canada, The Canadian Fairbanks Co., Ltd., Montreal, Toronto, 
Winnipeg and Vancouver. London, E. 0., Buck & Hickman, Ltd., 2 and 4 Whitechapel Road. London, S. W., Niles-Bement-Pond Co., 23-25 Victoria St. 
‘Copenhagen, Denmark, V. Lowener. Stockholm, Sweden, Aktiebolaget V. Lowener. Paris, Fenwick Freres & Co.,8 Rue de Rocroy, Agents for France. 
Belgium and Switzerland. Japan, F.W. Herne, 7o-C Yokohama. Italy, Stussi & Zweifel, 8 Via Dante, Milan. 
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PATENT HEADSTOCK 


If you were buying a lathe to turn or bore 10-inch diameter work of any length, 


would you buy an 18-inch Engine Lathe ? 

Or to put it differently— 
How often do you turn or bore a 5-inch diameter and under, to one of 10-inch 
and over on an 18-inch lathe, in the run of your shop work ? 
The answer to that question is the reason for the Patent Head. 
If then, the average 18-inch is but a 5-inch machine for most work, why not 
better means for handling such work cheaply ? 
Open belt speeds that have power, not simply filing speeds. 
Back geared speeds that give a proper surface speed upon small diameters. 
It is because the Patent Head meets these conditions more successfully than the 
Cone Pulley Lathe— because of its broad belt (to carry open belt cuts), big diam- 
eter pulley (to give great contact) and a broad belt running over a big diameter 
pulley (great power for all cuts), because it offers back gear speeds up to 110 
r.p.m, of spindle—that it is worthy of a place in your shop. 


e ‘ bas 


18-inch Screw Cutting Lathe with Patent Head Drive, 41-inch Belt over 12-inch diameter Driving Pulley, six 
open belt speeds, six 3:1 back gear speeds, six 9:1 back gear speeds. Automatically oiled spindle, sleeve, and back 
gear bearings. 382 thread and feed changes without taking off or putting on a gear. 


Lodge @ Shipley Machine Tool Company 
Cincinnati, Ohio, U.S.A. 


CANADIAN AGENTS—H. W. Petrie, Toronto, Ont. EUROPEAN AGENTS—Alfred H, Schutte, Cologne, Paris, Brussels, Barcelona, Milan. 


C. W. Burton, Griffiths & Co., London. V. Lowener, Copenhagen, Stockholm, Christiania. R. S. Stokvis & Zonen, Rotterdam. Schuchardt 
& Schutte, Berlin, Vienna, St. Petersburg. Werner Hult, Helsingfors, Finland. OTHER AGENTS - Bevans & Edwards, Melbourne, Australia. 
Richardson & Blair, Wellington, New Zealand. Adolfo B. Horn, Havana. W.F. McKenzie, Mexico City. Andrews & George, Yokohama. 
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BETTS MACHINE COMPANY 


WILMINGHEON DD Bie sels. 


Makers of 


Heavy Machine Tools 


For High Speed Steel 


Illustration shows the BETTS Motor-Driven Extra Heavy 
Double Drive ro ft. Boring and Turning Mill, as made for the 
- General Electric Company’s Works at Lynn and Schenectady. 


Vertical Boring Mills Planers, Slotters, 
Horizontal Boring Machines, Floor Borers, Etc. 
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A Rigid and Powerful Bormg and 
Turning Mill for Heavy Work 


HE BAUSH 42-INCH BORING AND TURNING MILL takes a prominent 
al place among heavy machines of this type and can be counted on for 
first-class work in quick time. It is built with one swivel head and 
one turret head—each entirely independent in its movements both as to di- 
rection and amount of feed; either can be brought to the center for boring, 
and both have a vertical movement of 24 inches. Rigidity of the spindle 
and table is secured by straight and angular bearings, which, acting in oon- 
junction, relieve the side strains. Any lifting tendency of the table is further 
counteracted by a thurst ball bearing on the lower step of spindle. Feeds 
are positive and have 15 changes ranging from ;,” to $1” horizontally and ;y’ 
to ;"' in angular and vertical directions. All improvements contributing to 
ease and rapidity of operation, safety and economical production are incor- 
porated in the design of this machine. 
Furnished with two regular swivel heads if desired. Belt or motor drive. 


Full particulars will be furnished by the makers. 


BAUSH MACHINE. TOOL COMPANY 


SPRINGFIELD, MASS., U.S. A. 


AGENTS—Manning, Maxwell & Moore, Ine., New York, Chicago, Cleveland, Philadelphia, Pittsburg, Boston, St. Louis. 
DeFries & Cie, Akt. Ges. Dusseldorf, Berlin. .DeFries & Cia, Foro Bonaparte 54-56, Milan, Italy. 
Selig, Sonnenthal & Co., London. Hugo Tillquist, Stockholm. Alfred H. Schutte, Brussels. Takata & Co., Japan. 
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92-inch Bradford Lathe 


MUTI 


Bradford Consteucion 


is another way of expressing high-class workmanship, finest 
materials and best design. Every convenience for rapid and 
easy operation is included in the make-up of Bradford Lathes; 
they have the power and rigidity to stand the strain of severe 
service and high speeds, and are up-to-date in every detail. 

The 32-inch machine is typical of the Bradford line— 
heavy, strongly built with a liberal amount of metal properly — 
distributed. Sliding surfaces are scraped, journals and studs 
are made of high carbon steel, accurately ground, spindles are 
of hammered crucible steel with hole bored from solid stock. 
Spindle bearings are of gun metal of the taper pattern, with 
provision for taking up wear. This Lathe has a wide range of 
feeds—power cross feed graduated to read in thousandths— 
double apron with non-interfering feed reverse—automatic stop. 


Catalogue shows stzes trom 14’ to 42" swing. 


The Bradford Machine Tool Co. 


CINCINNATI, OHIO, U. S. A. 


= hill Co., New York and Philadelphia, Eastern Agents. Pacific Tool and Supply Co., San Francisco, Cai., Agents 
_ eet la Swe Horne <tubknas Agent for Japan, China and the Far East. Chas. Churchill & Co., Ltd., London, Birmingham, 
Glasgow, Newcastle-on-Tyne. ’Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg. Alfred H. Schutte, Cologne, Brussels, 


Liege, Paris, Milan, Bilbao, Barcelona. 
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SOME DAY 
SOME CONDITION — 
SOME WHERE 


in your shop will demand an 
electric driven Miller. When 
that time comes you will be in 
luck if you have a ae 


Milwaukee 
Heavy Duty 


belt driven machine, for all 
that will be necessary to 
make it look like these 
cuts will be to remove 
the pulley bracket and |. 
bolt the motor in its 
place. All done in half 
an hour as easily as 
changing from gloves to 
mittens, and you will 
have a compact, direct 
connected unit, the best 
there is to be had. 


ele See 1. KEARNEY & 


i ae 
i= ae TRECKER CO. 
Lash oe MANUFACTURERS 


MILWAUKEE 
WISCONSIN 


AGENTS 
HILL, CLARKE, & CO. 
Boston New York Philadelphia Chicago 
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A RAPID WORKER 


ACCURATE BORING 


. No. 3 Machine 


Moreover, we arrange: this tool for 


aluminum cases especially. You should 


see this machine make the chips fly. 


PROMPT DELIVERY 


The Binsse Machine Company 


NEWARK, NEW JERSEY 


AGENTS: CHAS. CHURCHILL & CO., LONDON 


FOREIGN MACHINERY MERCHANTS. 


BELGIUM. 


FENWICK FRERES & CO., 
168, Rue de Brabant, Brussels. 


AMERICAN MACHINERY AND TOOLS. 


ALFRED H. SCHUTTE, 
5, Vieux-Marche aux Grains, Brussels. 
8, Rue de la Cathedrale, Liege. 
MACHINERY AND TOOLS. 


FENWICK FRERES & CO., 
‘7, Avenue Blonden, Liege. 
AMERICAN MACHINERY AND TOOLS. 


DENMARK. 


NIENSTAEDT & CO., Copenhagen. 
DEALERS IN AMERICAN MACHINERY AND TOOLS, 


all recent mechanical inventions. 


SCHUCHARDT & SCHUTTE, 
4, Jernbanegade, Copenhagen. 
MACHINERY AND TOOLS. 


ENGLAND. 


RICHARD LLOYD & CO., 


Steelhouse Lane Birmingham, 


IMPORTERS OF AMERICAN MACHINERY, TOOLS 
AND ENGINEERING SPECIALTIES. 


Established 1856. Cable Address, ‘‘Cogs,’’ Birming- 
ham. Lieber’s and A B C Codes. 


ALFRED HERBERT, Ltd., Coventry. 
LARGE IMPORTERS OF AMERICAN LABOR SAV- 
ING TOOLS OF ALL DESCRIPTIONS. 
Showrooms: London, Manchester, Glasgow and 
Coventry. Cable: ‘Lathe, Coventry.” Codes: Lieb- 

er’s, AB C 5th edition, and private. 


BUCK & HICKMAN, Ltd., 
2 and 4, Whitechapel Road, London, 
TOOLMAKEERS, ENGINEERS AND IMPORTERS 


of High Class American Machinery, Tools and Sup- 
plies. Telegrams and Cables, ‘Roebuck, London.,” 
Lieber’s and A B C Codes used. 


C W. BURTON, GRIFFITHS & CO., 
Ludgate Square, Ludgate Hill, London, E. C. 
IMPORTERS OF AMERICAN MACHINE TOOLS. 


A B C and Lieber’s Codes used. Telegrams, 
“ Hibou,” London. 


CHAS. CHURCHILL & CO., Ltd, 
9 to 15, Leonard St., London, EH. C. 


THE PIONEERS OF AMERICAN TOOL TRADE 
IN GREAT BRITAIN. 


Established 1865. Large warehouses in Birmingham, 


Manchester, Newcastle-on-Tyne, Glasgow. See ad- 
vertisements in this journal for agencies. 


GEORGE HATCH, Ltd., 
20-21, Queenhithe, Upper Thames St., London, E. C. 


IMPORTERS OF MACHINE AND HAND TOOLS, EN- 
GINEERING SUPPLIES. SPECIALTY: NEW TOOLS. 


Cable, George Hatch, London. Codes, ABC and 
Lieber’s. 


C. LINDLEY & CO., 
34, Englefield Road, London, N. 


Beauvoir Works, Luddenden, S. O. Yorks. 
SMALL TOOLS AND ENGINEERS SUPPLIES. 


Telegrams: Beauvoir London and Luddenden. 
ABC Code. 


LUDW. LOEWE & CoO., Ltd., 

80-32 (opposite 109) Farringdon Road, London, E. C. 
MERCHANTS AND IMPORTERS OF HIGH CLASS 
MACHINERY AND TOOLS. 

Telegrams and Cables: Loewe London. Lieber’s 
and A B C Codes. 


CHARLES NEAT & CoO., 
112, Queen Victoria St., London, E. C. 
AMERICAN MACHINERY MERCHANTS. 
Telegrams, ‘“‘Napthotic,’’ London. Lieber’s Code. 


J.B. STONE & CO., 
135, Finsbury Pavement, London, E. C. 


IMPORTERS OF AMERICAN WOOD-WORKING 
MACHINERY. 


Specialties, New and Improved Machines and Tools. 
Established 1890. Cable Address, Sightseer, London. 
Western Union and A B C Codes. 


SCHUCHARDT & SCHUTTE, 
34, Victoria St., Westminster, London, 


MACHINERY AND TOOLS. 


HENRY KELLEY & CoO., 
25, Pall Mall, Manchester. 


AMERICAN MACHINERY AND TOOLS. 
Telegrams, “Advantage, Manchester.” Lieber’s Code. 


FRANCE. 


EDGAR BLOXHAM, M.I. E. E., 
Offices and Show-rooms, 12, Rue du Delta, Paris. 


IMPORTER OF AND DEALER IN AMERICAN MA- 
CHINERY, TOOLS AND SUPPLIES. 


Telegrams, Bloxham-Paris. Code, Western Union. 
Cash payment against delivery in New York. 


PH. BONVILLAIN & E. RONCERAY, 

Main Office: 9-11, Rue des Envierges, Paris. 
ENGINEERS. IMPORTERS OF AMERICAN TOOLS. 
Branches: Dusseldorf-Rath-Germany Turin, 48 Via 
Sacchi, Italy; Leeds, Albion Works, England; Barce- 
lona, Concejo de Ciento, Spain. Cable: Bonvillain, 
Paris. Lieber’s and A B C Codes. 


FENWICK FRERES & CO., 
8, Rue de Rocroy, Paris. 
AMERICAN MACHINERY AND TOOLS. 


Branches or Representatives: Liege, Brussels, Milan, 
Zurich, La Chaux-de-Fonds, Barcelona, Madrid. 


GLAENZER, PERREAUD & THOMINE, 
1, Avenue de la Republique, Paris. 
IMPORTERS OF AMERICAN MACHINERY 


and Mechanical Supplies. Agent for the Niles Tool 
Works Co.. Geo. F. Blake Mfg. Co., etc. Lieber’s Code, 
Al Code, A B C Code. Cable Address, Blakeniles, 
Paris. New York Office, 26-28 Washington Place. 


ALFRED HERBERT (France), Ltd., 
47, Boulevard de Magenta, Paris. 


LARGE IMPORTERS OF AMERICAN LABOR SAV- 
ING TOOLS OF ALL DESCRIPTIONS. 


Cable: ‘‘Hexagon, Paris.” Codes: Lieber’s, A B O 
5th edition and private. 


ALFRED H. SCHUTTE, 
22-24, Rue des Petits-Hotels, Paris. 


MACHINERY AND TOOLS. 


GERMANY. 


HEINRICH DREYER, 
Kaiser Wilhelmstr. 1, Berlin. 
IMPORTER AMERICAN MACHINERY. 


LUDW. LOEWE & CO.,A.G. Berlin, N.W. 87 
IMPORTERS OF MACHINE TOOLS 
Floor area 


Telegrams: Impulsus. Lieber’s and A B C Codes. 


SCHUCHARDT & SCHUTTE, 
IMPORTERS OF MACHINE TOOLS. 


Berlin, Vienna, London, Stockholm, Shanghai, 
Copenhagen, St. Petersburg. 


New York office: 136 Liberty Street. 


EH. SONNENTHAL, Jr., Berlin—Cologne. 


IMPORTER OF AMERICAN MACHINERY AND 
SMALL TOOLS. 


ALFRED H. SCHUTTE, 
MACHINERY AND TOOLS. 


Brussels, Liege, Belgium; Paris, France; Milan, Turin, 
Genoa, Italy; Barcelona, Bilbao, Spain. 
New York Office: 90 West Street. 


FRANZ KUSTNER, Dresden, N. 
AMERICAN MACHINERY TOOLS AND SUPPLIES. 
Cable: Ambition-Dresden. Lieber’s and A B C Codes. 


DE FRIES ‘& CIE, Akt. Ges., Dusseldorf. 
Berlin, Stuttgart, Vienna, Paris, Milan, Barcelona. 
IMPORTERS OF AMERICAN MACHINE TOOLS. 


Cologne. 


M. KOYEMANN, Dusseldorf. 
IMPORTER OF AMERICAN MACHINE TOOLS. 


CARL MAHR, Esslingen o/Neckar. 
APPLIANCES FOR MECHANICAL WORK SHOPS. 


HOLLAND. 


Ls: N. ALTA & CO., Amsterdam. 
ENGINEERS AND IMPORTERS OF MACHINERY. j 


PECK & COMPANY, Amsterdam. 
IMPORTERS OF AMERICAN MACHINERY. 
Tools, Factory Supplies. Lieber’s and A B C Codes, 


FRED. STIELTJES & CO., Amsterdam. 


ENGINEERS AND IMPORTERS OF AMERICAN 
MACHINERY. 


H. G. AIKEMA & CO., Rotterdam. 
ENGINEERING AGENTS AND MERCHANTS. 
Importers of American Machinery and Tools. 


ENGINEERING AGENTS AND MERCHANTS, 


HOLLAND. 
VAN RIETSCHOTEN & HOUWENS, 


WYNMALEN & HAUSMANN, Rotterdam. 
ENGINEERING AGENTS AND MERCHANTS. 
Glashaven. 4-14. Established 1875. Special Tools, 
Metal and Wood Working Machinery. 


AUSTRIA-HUNGARY. 


CONRAD & COMP, Budapest. 
AMERICAN MACHINERY, TOOLS & SUPPLIES. 


SCHUCHARDT & SCHUTTE, 
vii. Breitegasse 17, Vienna, 
MACHINERY AND TOOLS. 


ITALY? 


GRIMALDI & C., Casella 320, Genova, 
AMERICAN MACHINERY AGENTS. 
Branch house in Milan, Italy. 


DE FRIES & CO., Foro Bonaparte 56, Milan, 
IMPORTERS AMERICAN MACHINERY AND TOOLS. 


ALFRED HERBERT, Ltd., 
4, Via Vittor Hugo, Milan, 
LARGE IMPORTERS OF AMERICAN LABOR SAV- 
ING TOOLS OF ALL DESCRIPTIONS. 
Cable: ‘‘Herbert, Milan.” Codes: Lieber’s, A BC 5th 
edition, and private. 


MACHINERY AND TOOLS. 


STUSSI & ZWEIFEL, Via'Dante 8, Milan, 
IMPORTERS OF AMERICAN MACHINERY. 


VAGHI, ACCORNERO & CO., 
MACHINE TOOLS. Corso Porta Nuova 34, Milan, 


INGR. A. BALDINI & CI. Pontedera, 
IMPORTERS OF AMERICAN MACHINES AND TOOLS, 


Telegrams: Macchine, Pontedera. Codes: Lieber’s 
and AB C 5th Ed. 


JAPAN, 


ALFRED HERBERT, Ltd., 
224, Yamashita-Cho, Yokohama, 
LARGE IMPORTERS OF AMERICAN LABOR SAY- 
ING TOOLS OF ALL DESCRIPTIONS. 
Cable: “Lathe, Yokohama.” Codes; Lieber’s, ABO 
5th edition, and private. 


NORWAY. 


J.S. COCK, Christiania. 
AMERICAN TOOLS AND ENGINEERS’ SUPPLIES. 


Invites correspondence with first-class American 
firms with a view to representing them in Norway. 


RUSSIA. 


Newski Prospect 11, St. Petersburg. 
MACHINERY AND TOOLS. 


GREGOIRE WEINBERG & CO., Eng’rs, 
Newsky Prospect, 47-1 St. Petersburg. 
MACHINERY AND TOOLS, HOISTS 
and Hydrauiic Machinery. Cable Address, “Greweco. 


SPAIN. | 


CARLOS DAL RB, 
Barquillo, 5, Annexe—Regueros, 9, Madrid. 


IMPORTER AMERICAN MACHINERY AND 
ENGINEERS’ SUPPLIES 


For Spain and Portugal. Lieber’s and ABO Codes 
Cable address: ‘“ Dalre-Madrid.” 


SWEDEN. 


ALEX. CHRISTIERNSSON, 
P O.B. 232, Stockholm, 
MACHINERY, TOOLS AND SUPPLIES. 


SAM LAGERLOF’S MACHINE-BUREAU 
Stockholm. 

SPECIALTY: MACHINE TOOLS. 
Cable, ‘“Machinlagerlof.” A BC and Lieber’s Code. 


SCHUCHARDT & SCHUTTE, 
Vasagatan N. R. 24, Stockholm. 
MACHINERY AND TOOLS. 


SWITZERLAND. 


J. LAMBERCIER & CIE, Geneva. 
IMPORTERS OF AMERICAN MACHINERY. 
Technical Appliances, 


SPOERRI & CO., Zurich. 
ENGINEERS AND IMPORTERS OF MACHINERY 


THE AMERICAN MACHINERY IMPORT 
OFFICE, 24, Weinbergstrasse, Zurich. 


-4 
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Hendey-Norton Patent Improved 


Screw Cutting Engine Lathes 


B 2 j i a 
vi 1 
Mri nn on | 
¢ 
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Have the simplest and most efficient quick change gear equipment: unlimited in itsrange. Have Automatic Stop’for 
carriage travel in either direction. Have feed and thread reverse operated from apron: does away with reversing the whole lathe 
in cutting threads, and allows 16 spindle speeds from two-speed countershaft. All lathe heads excepting on 32 in. swing have tie-bar 
construction, taper journals on spindle, ring-oiling, annular bearings: longest lived, easiest running lathe head made Manufac- 
tured in 12 in. to 32 in. swing; 4 ft. to 24 ft. beds, and fitted with all regular attachments as desired. 

Fully illustrated in Lathe Catalogue. Send for it. 


The Hendey Machine Co., Torrington, Conn., U.S.A. 


= $f i 11 & Moore, Inc., New York, Boston, Philadelphia, Pittsburg and Chicago. Syracuse Supply Co., Ltd., Syra- 
oe eae bel Ran Score oo eee raticiacs. W. M. Pattison Machinery Co., Cleveland. R. V. Whitacre & Co., St. Paul, Minn. it W. Wright 
& Co., St. Louis Smith-Courtney Co. Richmond, Va. W. P. Davis Machine Co., Rochester, N. Y. J. L. Osgood, Buffalo. Strong, Carlisle & Hammond 
Co., ietriesMich) “Robert Gardner & Son, Montreal, Canada. A. R. Williams Mchy. Co., Toronto, Canada. EUROPEAN AGENTS—Chas. Churchill & Co., 
London, for Great Britain. Stussi & Zweifel. Milan for Italy. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg. A. H. Schutte, Coiogne 
Brussels, Paris, Milano, Barcelona. Takata & Co., Tokio, for Japan, 
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‘DO YOU REALIZE 


RADIAL DRILLS? 


This is particularly true where the smaller size Radials replace the larger size Uprights 


Cone Pulley, 
Speed Box 
or Motor 
Drive. 


Plain: 2% ft.—3 ft.—3% ft. arm Plain: 4 ft —d ft.—6 ft.—7 ft. arm. 


“AMERICAN” RADIALS 


are noted for their enormous power, scientific construction, accuracy, rigidity and ease of manipulation. 


THEY ARE THE TOOLS BEST SUITED FOR YOUR WORK. 


Positive 
Geared 
Feeds. 


Catalog 
4é K 99 
Now 

Ready. 


Ses HE Dae Se ETc he 


Motor Driven Thru Speed Box. Full Universal: 5 ft.—6 ft.—7 ft. acai 
MANY A GOOD DOLLAR IS SAVED 
by stopping the bad leaks in the drilling department. 
It’s a matter worthy of your serious consideration if you are trying to widen the gap between 


ACTUAL COST AND SELLING PRICE. 


THE AMERICAN TOOL WORKS COMPANY, 


300-350 Culvert St., Cincinnati, Ohio, U. S. A. 
LATHES NOTICE-To receive new catalogue when issued, SHAPERS 


machine tool users please send postal with com- 


PLANERS pany’s name and mechanical officer in charge. RADIAL DRILLS 
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Three Spindle 
Milling Machine 


- 
es 
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WE MAKE A SPECIALTY OF SPECIAL MACHINES 
Boring and Milling Machines in Particular 


Write us your needs. 


The Beaman & Smith Company, Providence, R. I., U.S.A. 


AGENTS: Berlin, Ludw. Loewe & Co.; Paris, Fenwick Freres & Co. London, Chas. Churchill & Co. 


BEAMAN &SMITH CO). 


OVER. USALY 
Soret 


Machine for Facing Three Surfaces Simultaneously. 


15 
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A DAILY DEMONSTRATION 


of the economy of modern equipment is to be had in every shop 
where a Jones & Lamson Flat Turret Lathe has been _ installed. 
It is not only a case of quicker work, but more accurate work, and 
less trouble to produce it. Duplicate lathe work within its range, 
either from the bar or chucked, can be turned out on 


The Flat Turret Lathe 


at a saving that varies from 50 to 80 per cent. over the engine lathe, 
or ordinary turret lathe, and in small lots at that. Another advan- 
tage is the universal equipment of tools that permits ready changing 
from one style of work to another. There is no delay, no waiting 
for special tools—you can fulfill your promises if you have a Flat 
Turret Lathe to back you up. One of our representatives will be in 
your vicinity this month—would it interest you to have him estimate 
just how great the economy would be in your special line? This 
will place you under no obligation—it is 47s particular work to look 
into the cost cutting end of your work: Just mail a card with your 
address. 


Jones Q Lamson Machine Company 


Springfield, Vermont, U.S.A. Queen Victoria St., London, E. C. 


Germany, Holland, Belgium, Switzerland, Austria-Hungary, M. Koyemann, Charlottenstrasse, 112 Dusseldorf, Germany. 
France and Spain, Ph. Bonvillain and E. Ronceray, 9 and 11 Rue des Envierges, Paris. Italy, Adler & Eisenschitz, Milan. 
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FEW examples of work from the bar turned out by the Flat 
Turret Lathe with Cross Sliding Head, Single Drive, Variable 
Speed device and other improved features of construction that dis- 


_tinguish the new model machines. ‘Two sizes, 2 x 24 ANIC ex 3 Os 
Capacity for bar work up to 24” and 36” in length, and chuck work 
of all kinds up to 14” diameter. 
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SCHUMACHER & BOYE 
Engine Lathes, 18" to 48" Swing | 


Twenty-four inch Double Back Geared Instantaneous Change Gear Engine Lathe with Double Plate Apron. 


SCHUMACHER & BOYE 


CINCINNATI, OHIO, U. S. A. 


P.H. Bonvillian and e Pare 9 and 11 Rue des Envierges, Paris, France. Ludwig Loewe & Co. as ates uo 20, Berlin, Germany, 
k & Hickman, Ltd., 2 and 4 Whitechapel Road, London, E. C., England. Takata & Co., Jap 


TheD.@H.OpenSidePlaner 


The patented (No. 472804—1892) feature of a Right Angle 
Cross Beam with a downwardly projecting leg, and the Side 
Head mounted thereon, gave to THE OPEN SIDE PLANER 
its vgedity, and made it the efficient and valuable tool it is today. 


The Detrick @ Harvey Machine Company 


Manufacturers of 


cine Open Side Iron Planers, Horizontal Drilling, 
Boring and Milling Machines, Threading and Tapping Machinery, 
Special Machinery 


Baltimore, Maryland, U. S. A. 


FOREIGN REPRESENTATIVES—Charles Churchill & Co., London, Eng. Ludwig Loewe & Co., Berlin Germany. 
Ing. Vaghi, Accornero & Co., Milan, Italy. 
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“ET” Engine and Tender Brake Equipment 


It enables the engineer to control uniformly the brakes on 
the longest trains. : 


It provides both a straight and and an automatic brake for 
the locomotive and tender, and may be operated in conjunction 
with or independently of the train brakes, at will. 


Brake-Cylinder Pressure, when once applied, is main- 
tained regardless of leakage, piston travel or size of cylinder. 


It simplifies the brake equipment by largely reducing the 


number of parts, thereby greatly decreasing the maintenance 
/ cost. | 


The Westinghouse Air Brake Co., rirrsstren, pa. 


Address nearest office for information. 


Boston, Exchange Bldg. Columbus, Col. Sav. & Trust Bldg. Richmond, American Nat’l Bank Bldg. 
Buffalo, Ellicott Sq. Bldg. Denver, Majestic Bldg. San Francisco, 13th St. & B’way., Oakland. 
Chicago, Ry. Exchange Bldg. Los Angeles, s27 S. Main St. ‘ St. Louis, 1932 North Broadway. 
Cincinnati, Traction Bldg. : Mexico City, Mex., 4% Calle de San Diego. St. Paul, Endicott Bldg. 

Cleveland, New England Bldg. New York, Trinity Bldg. For Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ont. 


The Kelso Tender Coupler. 


Pivoted head, no springs. Has a ‘‘lock-set,” making it 
unnecessary to lock up uncoupling lever to retain the lock in 
an uncoupled position when shifting in yards. The same 
member which acts as a ‘‘lock-set”’ in an uncoupled position 
also acts as a ‘‘lock to the lock” when in a coupled position. 
Locking mechanism fitted, if desired, with ‘“‘spade handle” 
lifter to facilitate manipulation by hand. Same coupler also 
furnished for freight car service. Made of 


Open Hearth Cast Steel. 


Manufactured exclusively by 


The McConway & Torley Company, 
Pittsburgh, Pa. 


RAILWAY FEED WIRES 


Insulated with OKONITE are unequalled for 
FLEXIBILITY, DURABILITY AND EFFICIENCY 
and are in use by the leading Electric Street Railway Companies. 
OHONITE is the STANDARD for RUBBER INSULATION and is pre- 


ferred above any other for Car Wiring, Telegraph and Telephone Purposes. 
_ | Aerial, Underground and Submarine Wires and Cables 
o z one a ee ee for all classes of Electrical Work. 


TRADE MARK 
REG. U.S. PATENT OFFICE. : 
William L. Candee, Mers. MH. Durant Korver. Sole Manufacturers, 
5 : int nt. « ° 
Seer iii Hodgina, Secretary. THE OHONITE COMPANY, Limited, 


SAMPLES AND ESTIMATES ON APPLICATION. Postal Telegraph Building. 253 BROADWAY, NEW YORK. 
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“IT SAVES A DAY” 


20% CENTURY LIMITED 


The 18-Hour Over Night Train to 


CHICAGO 


Leave Grand Central Station, center of the City, 
on the Subway and Elevated, at 3:30 P. M. 


Arrive La Salle Street Station, Chicago, on the 
Elevated “Loop,” at 8:30 next morning. 


ALL THE COMFORTS OF A CLUB OR HOTEL 


SPECIAL FEATURES: Buffet Smoking and Library Car, Observation Car, - 
Stenographer, Telephone, Barber, Fresh or Salt Baths, Valet, Ladies’ Maid and 
Manicare. Electric Lighted Throwshout, Individual Reading Lamps in each 


Drawing Room, State Room and Section. “AMERICA’S GREATEST _ 
RAILWAY SYSTEM” 


I value Ratrway Macuinery very highly. Re- 
peatedly in connection with my work I think of some 
kink containing practical information which I found in 
your paper. 

I subscribed to the ———— but found it is not to 
be compared to Rattway Macurnery,.and am there- 


Bell Cord Couplings 
Adapted for the Solid Braided Bell Cord, manu 
factured by the SILVER LAKE Co. = 
Size for No. 8 Cord, unless ordered for No.g. — 


fore sending you money order for another year, and 
also remittance to cover a subscription for a friend. of 
mine as well. 


Solid Braided Railroad Bell Cord. 


ALEXANDER FALK, 

: : The regular style is drab in color, witha spira 
Locomotive Dept., B. N. Ry,., Khargpur, Bengal, India. pattern in red, yellowand blue. Furnishedincoilg ~ 
of 1,000 feet each, unless otherwise ordered. — : 
Plain colors, for Whistle, Valve and Bell Cord 
In coils of 1,200 feet each, or otherwise, as ordered ~ 


Number, 6 7 8 9 to 


| : ‘ Inchesdiam. 3% % %X% ts 
FORGINGS —— 

| THE SILVER LAKE COMPANY, — 

For Machinery and Cars of all Kinds | 78 Chauncy St., Boston, Mase — 


; j : RAILWAY “MacHInERy 48 the best — 
FORGINGS where perfect work is required a specialty. magazine of its kind I have ever seen, 


: -and I find the data sheets issued with the — 
The largest makers of TURNBUCKLES in the world. paper of great practical value in my work, 
: . F, A. “CuMMINGS, 2 ue 
: Motive Power Department, — 
CLEVELAND CITY FORGE @ IRON CO.| Boston& MainedRa 
Cleveland, Ohio ; Boston, Mass. 


o) 
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KNEW ENGLAND 
VACATION 
RESORTS” 


Pennsylvania Railroad 


**Standard Railroad of America”’ 


Is A BOOKLET ISSUED BY THE 


Boston & Maine 


THROUGH VESTIBULE SERVICE 


BETWEEN 


New York, Philadelphia, Baltimore, Washington, 
Harrisburg, Pittsburg, Erie, Cleveland, 
Toledo, Columbus, Cincinnati, 
Indianapolis, Chicago, 

Louisville and 
St. Louis, 


Railroad 


SENT FREE TO ANY ADDRESS 


19 Other Summer Publications De- 
scriptive of New England Scenery. 
WRITE FOR LIST 


Address, Passenger Dept., Boston 
C. M. BURT, Gen. Pass. Agent 


ROUTE OF 


“The Pennsylvania Special” 
‘* The Pennsylvania Limited”’ 
“Chicago Limited,” “St. Louis Limited” and 
“Congressional Limited.” . 


Irving Mfg. @ Tool Co. 


157 Chambers St., New York 


BLOCK SIGNALS ROCK BALLAST ROADBED INTERLOCKING SWITCHES 


Burr's Patent 
Combination Index. 


Used by most of the large railways for index- 
ing names, vouchers, freight claims, drawings, 
and all other purposes for which an index is re- 
quired. All names are indexed by the first two 
and three letters of the Surnames, giving from 400 
to 4,000 divisions of the Alphabet, which are printed 
in the body of the book, and in thumb-holes cut in 
the edges of the leaves, to locate the entry of all 
names. Opened instantly at any combination by 
by the use of one hand. Practical and simple. 
Superior to all others. Now in constant use in all 
the departments of the United States and Canadian 
Governments, and thousands of representative 
firms, banks, insurance companies, and railroads 
throughout the Country. 


W. W. ATTERBURY, J. R. WOOD, 


Gen’! Manager. Pass. Traffic Manager. 


GEO. W. BOYD, Gen’! Pass. Agent. 


Send for illustrated catalogue and price list. 


The Burr Index Company 


< Hartford, Conn. 


Every genuine roller has the name of Stewart Hartshorn, in script on the label 


USED ALL OVER THE WORLD 


Subscription Offer No. 3 Special Car Roller, with brackets for all classes of fittings. 
W 


ocd Rollers for dwelling house use. 


Main Office and Factory, East Newark, N. J. 


Stewart Hartshorn Co.;: Ne tyes ette Street. 


abash Avenue. 


Send us THREE Do.iars and get 


The complete set of Data Sheet 


[The | of Data. SI 
| sheets, measuring 12x18 inches -44/| DATA SHEET BINDERS 


6 xg pages, 
Railway Machinery for one year, New binders for RatLway MacuHINERY Data Sheets, adapted to hold 
the Adjustable Cloth Binder. any number. Red cloth, black lettering, Price, 25 cents, post paid. 


JUST SAY OFFER No. 3 


THE INDUSTRIAL PRESS, 49-55 Lafayette St., New York 


Made better than seems necessary 
BY 


Open 
Hearth. 


McHaffie, Chester Steel Castings Co. 


PHILADELPHIA, PA. 
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DIXON’S FLAKE GRAPHITE 


Oil or grease just rolls around between friction surfaces. It merely 
attacks the effect of friction. Dixon’s Ticonderoga Flake Graphite is 


The ‘‘Positive Principle’’ Lubricant 


It attaches itself directly to the surfaces in contact, smoothing their 
microscopic roughness and taking their wear—it gets at the cause of 
friction. Get free sample and new booklet 1o1-C. 
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Joseph Dixon Crucible Co., Jersey City,N.J. 


ae on Baldwin Locomotive aaa 


Broad Sin id 
and Narrow i F S Expans 
Gauge and Compal 
Mine, Furnace and Industrial Locomotives, Electric Locomotives with 
Westinghouse Motors and Electric Trucks 


BURNHAM, WILLIAMS & CO., Philadelphia, Pa., U.S. , 


Code Address—“ Baldwin’’ Philadelphia 


LOCOMOTIVES 


STEAM ELECTRIC 


The Heaviest and Most Powerful Ten-Wheel Passenger Locomotive ever built is 


AMERICAN LOCOMOTIVE COMPANY, 


111- Broadway New York City 


F. W. Devoe & Co.’s Colors and Varnishes 


ARE STANDARDS 
100 and 103 Fulton Street. New York. . : 


Lidgerwood Hoisting Engines 


Over (STEAM AND ELECTRIC) 


Are built to gauge on the Duplicate Part System, insuring quick delivery 
and are especially adapted for = 


Contractors, Railroads, DocKs and Quarries 
Cableways, Hoisting and Conveying Devices. 
Also manufacturers of the 


“*RAPID UNLOADER’”’ an approved device for unloading flat cars (pateniogs 
Write for Catalogue and pul particulars, 


irae basi —LIDGERWOOD MFG. CO., 96 tiverty street, NEW YORK. 


STANDARD HOISTING ENGINE BRANCH HOUSES: Chicago, Boston, Pittsburg, Philadelphia, Cleveland, Atlanta, Seattle. 


if 
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We'll be glad to “show you” the advantages 
of a Cincinnati Variable Speed Planer at our 
Cincinnati plant—or you can look the machine 
over at the establishment of any of our agents. 


There's a lot in it for the up-to-date manufacturer 
to. consider:— 

Four or six speeds at your command, ranging from 
15 to 60 feet per minute. 

Constant return of table. 

Power for the heaviest work. 

Every facility for easy handling. 

Every cut taken at the exact speed required—the 
roughing or finishing f 
speed, the speed for 
steel, cast iron, for brass, 
all just right—-and— 


Spay 


A 30 to 50 per cent. 


saving on your work. 


sesso} 


Send for 

new catalogue 
if a call is’out 
of the question. 


THE CINCINNATI PLANER COMPANY 


CINCINNATI, OHIO, U. S. A. 


Co., St. Paul. Zimmerman, Wells & Brown, Portland, Oregon. FOREIGN AGENTS- Ludw. Loewe & Co., Berlinand Paris. R.S. Stok- 
vis & Pen, Rotterdam, Holland. us Lambercier & Co., Geneva, Switzerland. Vaghi, Accornero & Co., Milan. 
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CINCINNATI SHAPER WITH 
MOTOR DRIVE 


The Application of Motor Drive to Cincinnati 
High Duty Shapers 


Has been given the same careful attention that characterizes every detail of 
construction in these machines. Our Form A, as shown in engraving, is 
fairly representative, and illustrates a 16’ Back Geared Crank Shaper with 
constant speed motor, four step cone, belt drive, brake for stopping the 
machine, and extended base for the accomodation of motor. The economy 
and convenience of individual motor drive for machine tools was long since 
acknowledged, and added to the general efficiency of Cincinnati Shapers 
insures ideal conditions for work. 


Cincinnati Shapers are the most powerful shapers of their stroke on the 
market. The ratio of back gearing is very high, cone pulleys of large size, 
the ram is of approved form with wide and long bearing in the column, and 
the rail unusually strong and heavy. Especially adapted for high speed steels. 


Write for Catalogue E. 


The Cincinnati Shaper Co., Cincinnati, Ohio 


AGENTS—Manning, Maxwell & Moore, Inc., New York, Chicago, Boston, St. Louis, Cleveland, Detroit, Birmingham. Syracuse. Brown & 
Zortman Machinery Co., Pittsburg. W. E. Shipley, Philadelphia. The National Supply Co,, Toledo, O. Bailey-Smith Machinery Co., San 
Francisco, Cal. L. Booth & Sons, Los Angeles, Cal. Robinson & Carey Co., St. Paul, Minn. Zimmerman-Wells-Brown Co., Portland, Ore. 
Hallidie Machinery Oo., Seattle, Wash Cotton States Belting and Supply Co., Atlanta,Ga. A. Warden & Co., London, E.C. A. H. Schutte, 


Eran ss Cologne, Liege, Milan, Bilbao, Paris. Schuchardt & Schutte, St. Petersburg, Vienna, Berlin, Stockholm. H. W. Petrie, Toronto, 


. ‘ 


August, 1907. RAILWAY MACHINERY. a1 


NOTHING SUCCEEDS LIKE SUCCESS 


WE NOW MAKE 


Our Portable Electrical Drills up to 2" capacity. 
Our Portable Electrical Grinders up to 2 HP. 


We made up a few of the above larger size tools to oblige several of our customers 
and they proved satisfactory in every way. We have not been advertising them, 
as we can only turn out a limited number on account of the continued rush orders 
on our smaller tools. Let us book your order today. We will send any of our 
machines on trial. Return if not satisfactory. 


Patented 
Patented 


The ‘‘ Hisey ’’ Portable Patented 


Electrical Hand or Breast Drill. Paks epee sa oe The ‘‘Hisey’’ Portabl 
ig WRN pee Radial Drill. in, tenet LOM dab as 
6 sizes, 4”, 38.4, 34, 7”, 114” capa- : Electric Tool Post Grinder. 
cities. Weights, 8 to 38 lbs., respective- Made in 3 sizes of #/’and 14” and 
ly. Chuck arranged for close corner 2” in steel, 12’ hand-feed, with For Grinding Centres, Cutters, Ream- 
drilling, Speed can be changed while quick return by hand. 24” Radius. ers, Dies, Rolls and Internal and Sur- 
running. Extra side handle for use as Motor set atanyangle. Drillinany face Grinding Set in Tool Post of 
breast drill. Mechanically cooled. direction. Doesaway with carrying Lathe, Planer or Milling Machine. 4 
Screw feed for larger size drills. heavy work to the drill press. sizes of 4,%,1and2H.P. 3 styles. 


PNes The ‘‘ Hisey’’ Electrical Internal Grinder. 
The ‘‘ Hisey ’”’ Electrical Aerial Surface Grinder. Bolted on Tool-rest of Lathe. 


This grinder was particularly devised for rough surface grind- Especially designed for grinding and finishing up gas, steam 
ing and the cleaning of castings of any kind. It also doesaway and air cylinders, grinding out hardened dies, trueing up bear- 
with hand filing and chipping. Can be suspended anywhere. ings and internal cylindrical grinding of any kind. Extensions 
Wheel handle adjustable vertically. %, 1 and 2 H.P. made 12”, 20”, 35”, as required. Vertical adjustment. 


Bench Grinders--Hand Grinders--Motor with Flexible Shaft. 
POWER FROM ANY LAMP SOCKET. DIRECT OR ALTERNATING CURRENT. 
Largest Builders of Portable Electrical Tools in the World. 
OUR CATALOGUE No. 5-M ILLUSTRATES FULLY. 


The Hisey-Wolf Machine Co. 


CINCINNATI, OHIO 


New York Office; 15O Nassau Street 


IN STOCK BY FOREIGN AGENTS: Chas_ Churchill & Co., London, Birmingham, Manchester, Glasgow. Schuchardt & Schutte, Ber- 
lin, St. Petersburg, Vienna, Stockholm. Alfred H. Schutte, Cologne, Paris, Brussels, Bilbao, Milan, Liege. J. Lambercier & Co., Geneva, 
Switzerland. ; 
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Arrangement of tools turning Straight and 
Taper shaft simultaneously. 


288 
lepp 2b aa ge a els his 
ee FS 


a6 2 xo 


LTPATS 
PISTON ROD IZPULD STEEL 
ROUGH TURNED FOR GRINDING /N12M41N.° 


: : The a 
oe owiney Lathe 
= ee 


Lo-Swing is for Turn- 
ing. Several tools may 
be in Simultaneous 
operation. 


137 OPERATION 


TAPER TURNER 
SPECIAL. 


That means Produc- 
tion. 


Go over this illustration 
carefully. 


2”? OPERATION 


Send us blue prints of 
your work. 


FITCHBURG MACHINE WORKS, FITCHBURG, MASS., U. S. A. 


FOREIGN AGENTS—P. & W. Maclellan, Ltd., Glasgow. Henry Kelley & Co, Manchester. Alfred H. Schutte, Brussels, Liege, Paris, Bilbao, Barce- 
lona, Portugal. M. Koyemann, Dusseldorf, Germany, Holland, Switzerland. Schuchardt & Schutte, Vienna. Adler & Efsenschitz, Milan. 


fo Double oil 

TheOriginalrricionBack Geared Miller 

This shows our No. 3 
Universal Miller cutting 
6 pitch spiral cast iron 
gears. Table angle is 50 
degrees. Feed 4 inches 
per minute. This is ac- 
complished without noise, 
vibration or chatter of 
any kind. Can you do as 
well with your machine? 


Write us for booklet 
showing advantages 
of our double friction 
back geared millers. 


One of the many operations of which the LeBlond Machines are capable, 


The R. K. LeBlond Machine Tool Co., “3,2*<" Cincinnati, Ohio 


AGENTS: Germany, De Fries & Cie., Akt. Ges., Dusseldorf, Berlin, Stuttgart. Italy, De Fries e. C., Corso Prinzipe Umberto, Angolo Via 
Moscova, Milano, France, De Fries & Cie, 19 rue de Rocroy, Paris. Belgium, De Fries & Cie, 86 rue Fosse aux Loups, Brussels. Spain, 
De Fries y Cia., 660 Calle de las Cortes, Barcelona. 
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Gisholt 30" Vertical Boring Mill 


Ouick Deliveries 
Small Boring Mills 


As we have been devoting our Warren, Pa., plant exclu- 
sively to the manufacture of 30” and 36° Vertical Boring and 
Turning Mills and have been gradually increasing our capacity, 
we are ina position to name quick delivery on a limited num- 
ber of the 30” mills. 

The 30” mill has an extreme swing of 34” and a height 
under the rail of 17%". The 36” mill swings 36%” and has a 
height under rail of 18'%4”. Both machines equipped with most 
modern devices for quick and accurate handling of work. Full 
details forwarded on application. 


Gisholt Machine Company 
General Offices, 13160 Washington Ave., Madison, Wis. 


WORKS: 
Madison, Wis. Warren, Pa. 


FOREIGN AGENTS- Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao, Barcelona. Schuchardt & 
Schutte, Berlin, Vienna, St. Petersburg, Stockholm and Copenhagen. Cc. W. Burton, Griffiths & Co., England. 
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WESTERN DRILLS 


For all-around work as well as the heaviest 
classes of drilling and tapping there is no 
better machine than this 


6-ft. Western 
Triple Geared, 
Plain Radial 

Drill 


High ratio of gearing. 
Great range of speeds. 

Power applied to lower 
| end of spindle, close to 
Foe 1 __ the work. 


WRITE FOR DETAILS 


6=Foot Triple Geared Plain Radial Drill 
Pull Line of Sizes 


Western Multiple Drills 


Spindles adjustable to almost any layout, and 
independent vertical adjustment for each drill. 
Gear drive, six or eight changes of speed 
instantly obtainable. These drills are great 
savers of time— permit a large number of 
holes to be drilled simultaneously and no 
need to move the work. 

Arranged with any number of spindles for 
special requirements. Tapping attachment 
when desired. 


= ee: 
Mh al 


peril "| 
rer ny 
FULL LINE OF SIZES _ ri 7 a! I | If 


Western Machine 
Tool Works 


HOLLAND, MICH. 


AGENTS—Hill, Clarke & Co., Boston, New York, 
Philadelphia, St. Louis and Chicago. 

FOREIGN AGENTS—Alfred Herbert, Ltd., Eng- 
land. Alfred H. Schutte, Holland, Switzerland, 
Belgium, Italy, France and Spain. 
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THE ADVANTAGES OF 
“HAMILTON” TOOLS 


are everywhere ‘recognized as pla- 
cing the machines in the front 
rank of modern shop equipment. 
Increased quantity and improved 
quality of output are the immedi- 
ate results of their installation. 

For heavy cuts ample strength 
and power are provided—quick 
operating facilities for handling 
the lighter work expeditiously. 
These points are carefully worked 
out in the design of the various 
sizes of 


Lathes Planers Shapers 
Upright and Radial Drills 


all of which contain many labor- 
saving features of practical utility. 
Special attention is given to accur- 
acy and durability of construction, 
and each machine is given a thor- 
ough working 
test before ship- 
ment. 


Motor drive and all usual 
attachments furnished 
when required. 


Why not write to-day for 
printed matter and full 


— api ie enformation ? 
36" Upright Drill Press, with Motor Drive 


314' Plain Radial Drill, with Motor Drive 


THE HAMILTON MACHINE TOOL COMPANY 


HAMILTON, OHIO, U. S. A. 
Philadelphia Store, 48-50 N. 6th St. Agents in the principal cities of the United States and Foreign Countries. 
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National 3" Single Bolt Cutter 


A large size bolt cutter must be built for the severest service. 


It must not only be able to cut perfect threads—as good as those 
chased in a lathe—but must be so rugged and massive that handling by 


cheap labor with its attendant abuse will not affect its life or accuracy. 


It requires years of experience (we have had 33) to develop a machine 
that will not only work but /as¢,; and the large sizes of National Bolt 


Cutters are offered to you with the assurance that comes from long 


and successful trial. 
A machine on sixty days’ approval will convince you. 


We build complete equip- 
ment for Bolt and Nut 
Plants. 


Our aim is to build our ma- 
chines better, if anything, 
than need be. Hence we 
are in position to furnish 
only the best. 


N 


ATIONAL MACHINERY 


TIFFIN, OHIO, 


U.S.A. 


(9 


FOREIGN AGENTS 
Buck & Hickman, Ltd., Lon 
don, Birmingham, Man- 
chester, Glasgow. 
A. B. Horn, Havana, Cuba. 
Takata & Co., Tokio, Japan. 
Fenwick, Freres & Co, 
Paris, Liege, Brussels. 


De Fries & Co., Dusseldorf, 
erlin. 


| White, Child & Beney, 


Vienna, Austria. 


a7 
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PORTABLE TOOLS 


Crank Pin Turning 
Machines 


Of the underwood make are 
strong and durable, but at 
the same time very light in 
weight pethey teed weither 
way, do their work quickly 
and accurately and are de- 
signed for trueing up worn 
or cut crank pins on en- 


gines of all kinds. 


Made in five sizes—the largest with capacity for pins up to 20” 
diameters—this size machine being intended for use with the heavy 
engines employed in rolling and steel mills. 


Underwood Portable 
Boring Bar Mounted 


This tool, made in a 
variety of sizes, has 
fixtures for boring in 
any position and in 
very cramped places. 
It is readily operated 
in a .space, “l/aingme 
enough to take the 
piston out of the cy- 


linder, and saves 50 
per cent. in time. Powerful, driven by hand or power; all kinds of 
engines, steam hammers, pumps, blowing engines, air compressors, 
Corliss valves, etc., can be bored in place. 


Catalogue of Portable Tools mailed on request. 


| H. B. UNDERWOOD & COMPANY 


1024 Hamilton St. | (L. B. Flanders Machine Works) Philadelphia, Pa. 
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ACCURATE MACHINE TOOLS 


Davis Key-Seater. 


DO YOU REALIZE THAT WITH THIS MACHINE YOU CAN 
| SAVE ITS COST EACH YEAR? 


Always ready for use. Suitable for all internal key-seating in 
pulleys, gears, etc. No shop equipment is complete without 
this machine. 


Thousands of these machines in use. Orders can be sent to us 
direct or through leading machinery dealers in all large cities of 
the world. 


FOR FURTHER PARTICULARS ADDRESS 


THE W. P. DAVIS MACHINE CO., 


ROCHESTER, N,.-Y., U.S. A. 


! The Machine 


The Acme is a high 
grade special tool de- 
signed and adapted 
to eliminate all waste 
of time in the manu- 
facture of Dupli- 
cate Parts from 


the bar. 


It does several things 
at one time—and 
does them all well. 


Our Claim 


The Acme is the 
most economical 
machine tool on the 
market for the manu- 
facture of Duplicate 
Parts from the bar. 


Some Things 
To Consider 


The Acme com- 
 pletes the piece in 
the length of time 
required for the long- 
est single operation. 


It costs no more to 
operate than any 


other screw ma- 


chine. 


It occupies no more 
floor space. 


RAILWAY MACHINERY. 


oOhe 


Acme Automatic 
Multiple Spindle 


Screw Machine 


Ghe 


National-Acme Mfg. Co. 
Cleveland, Ohio | 


Branch Offices 
New York Boston Chicago 


General Foreign Representatives 
Alfred H. Schutte Schuchardt & Schutte 
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The Product 


The Acme way is 
the most modern 
method of screw 
making. The ma- 
chine is equally well 
adapted for making 
all classes of Dupli- 
cate Parts from 


the bar. 


Quality—As good 
as the best. 

Quantity—Far 
greater than the 
next best. 


The Basis of 
Our Claim 


The constant opera- 
tion in our Product 
Department during 
the past ten years of 
a large and increasing 
number of Acmes on 
all classes of screw 
machine work. 


The Method 


The Acme operates 
on four bars at a 
time. 

It performs eight or 
more operations sim- 
ultaneously. 


It engages all the 
tools (one set only) 
at one and the same 
time. 


Our new descriptive 
booklet will be 


mailed on request. 
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What Does the 
Salary Bag 
flold ;~- 
or YOU? 1 he 


Yes, that is a personal question, a 
very personal question—one that affects 
your whole life; and yet you would thank 
us for asking it if you knew what an 
immense power for betterment we could 
be to you and your salary. 

To draw a small salary month after 
month, year after year, is your own 
fault. It is pure negligence and nothing else, for there is an institution which is 
ever ready to provide you with the qualifications that will enable you to 
rise to.the highest, best paying positions in the profesions of your choice—an 
institution that can help you, no matter how poor your circumstances may be, 
how old or how young you are, no matter where you live. And to prove this the 
I. C. S. points to hundreds of thousands of other men who have secured advance- 
ment and success through the I. C. 5. plan; to hundreds of others in worse 
circumstances than you are, whose stories of advancement read like romance; to 
a growth from a mere idea with one Course of Instruction to one of the 
largest educational institutions in the world with 208 Courses of Instruction, 
an invested capital of six million dollars, and a total enrolment far in excess of 
any other college in the world—a growth made possible only as the result of success 
in its business—and the business of this place ts to ratse salaries. 

Without doubt this plan is the most 
practical, the quickest, easiest, and cheap- 
est way in the world for YOU to secure a 
better position and increased earnings. It 
puts you under no obligation whatever to 
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International Correspondence Schools 
Box 980, SCRANTON, PA. 


Please explain, without further obligation on my part, how I can qualify 
for a larger salary in the position before which I have marked X. 


send us this coupon and allow our experts 
to explain our system of instruction, and 
adapt a Course to your personal needs. 
Do you really want to earn more salary ? 
Would you like the salary bag to yield 
you more each week or each month? 
Then make a definite attempt to bring 
this about by sending in this coupon. 
Tomorrow never comes. Do it today. 
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Electrical Engineer 
Electrical Mach. Des, 
Dynamo Foreman 
Electric-Light Supt. 
Electric-Railway Supt. 
Electrician 


Telephone Engineer 
Telegraph Engineer 
Mechanical Engineer 
Machine Designer 
Mechanical Draftsman 
Foreman Patternmaker 


Name 


Civil Engineer 
Stationary Engineer 
Gas Engineer 
Refrigeration Engineer 
Foreman Machinist 
Foreman Toolmaker 
Foreman Molder 
Foreman Blacksmith 
Sheet-Metal Draftsman 
Marine Engineer 
Hydraulic Engineer 
Mining Engineer 


Chemist 

Assayer 

Illustrator 
Bookkeeper 
Stenographer 

Civil Service Exam, 
Commercial Law 
Architect 

Structural Engineer 
Contractor & Builder 
Ad Writer 

Window Trimmer 


Street and No. 


City 


State 
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| A Wide Range of Speeds and Feeds || 


Unusual rigidity, a very 


powerful drive and in- 
creased facilities for oper- 
ation are distinguishing ; 


points of this new model 


16-inch Engine Lathe — . 


It is designed to meet 
the needs of modern 


Tg: ERE 


manufacturing and built 
to stand the strain of 
hard service and high 


speeds. Double back 
New Jo-inch Engine Lathe gears and an extra wide > 


driving belt on the three-step cone provide ample power; there are nine speed changes 
readily obtained, and almost any feed is at your service. Write us for special circular. 


Second Belt Drive Planers. 


colveithemtinemneses! hich@eneed pon : 
lank : : Catalogue 
planing. No rapid running gears, ib 
: : will be 
no jar or vibration. More work mailed 
produced, less power required. on 
Noiseless and easy in operation. request 


sizes from 22° to 30’.* Géared 
Deivest7.s 


Pp atleg er Fe 


Whitcomb - Blaisdell Machine Tool Company 


WORCESTER, MASS., U.S.A. 


AGENTS: Hill, Clarke & Co., Boston and Chicago. Wand i i i i 
1 go. yck Churchill Co., New York and Philadelphia. Thomas & Lowe Machin- 
Gay Sonpravidemess HLL. Cah, Wong Cox, Syracuse; N. X.  McDowell Stocker & Cow Chicago, Til, Marshall & Huschart Machinery 
rot. . € ; : 5, ; o. J. L. Osgood, Buffalo, N. Y. H. 8B. Perine, Seattle, Wash. Pacific Tool 
ee aes Reobiecn eee’ Tibia oer EON RS noe HAtss OU S Pa. a A. Strelinger Co., Detroit, Mich, Zina 
I 4 : he pire Sons, eles, Cal. _W. Burton, Griffiths & Co., London, England. Fenwick ‘es & 
oe Setar rie beeen & Co., Berlin, Germany. De Fries & Co., Dusseldorf, Germany. Wilh Soneason & Co., Mains wedeal 
en ouwens, otterdam, Holland. Williams & Wilson, Montreal, Canada. A. R. Williams Mchy. Co., Toronto, Canada. 
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Submitting the Evidence: 


| | VIENNOT PHILA. 


$6,000.00 Saved Annually on a 500-horsepower 
plant by changing from the old-style shaft bearings to 


Hess-Bright Ball Bearings 


Doesn’t seem possible, does it? Yet here are the facts and figures. 

Take, for example, a 500 H. P. plant. Suppose the friction load to be 33% 
of the total H. P. (Tests by eminent engineers show the average machine 
shop carries a 559% friction load.) Substitution of Hess-Bright Ball Bear- 
ings would reduce this to 3% or less—thus, (332%—3%) X 500 H. P. = 150 
Hy Py saved. - 150 H. P. at $40 per H. P: year = $6,000 annual saving. 

That is not all—some ordinary bearings need oiling daily, others weekly, and 
so on; Hess-Bright Ball Bearings need attention not over twice a year. 

Belts are relieved of strain, adding years to their life; and machines run easier, 
enabling more work to be turned out. 

Now, the question that probably is running through your mind is: What will 
the cost of installation be? 

Not nearly so much as the saving the first year, unless you have a very unus- 
ual plant, and the change can be made over night, without changing your 
hangers or disturbing the regular routine of work. 

Will you give us an opportunity to tell you what we can do in your case? 
The estimate won't cost you anything. 


The Hess-Bright Manufacturing Co. 


19th and Hamilton Streets, Philadelphia, Pa. 
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Springfield High Power Rapid Reduction Lathe No. 3 


A high speed lathe that is a power in its field. Provided with instantaneous change 
of positive gear feeds, heavy carriage and double apron, new compound rest. Ex- 
ceptionally accurate, practically noiseless and easy to operate. 


Circular No. 124 explains, Ask for it. 


Springfield Cabinet Turret Lathe 


This 18” x 6’ machine is particularly adapted for brass work. Improved turret 
head and clutch mechanism facilitates rapid handling. Fitted with friction geared 
head ; both hand and power longitudinal feed for the turret and carriage. 


Ask for Circular No. 105. 


We make a full line of time and labor saving machine tools. 


The Springfield Machine Tool Co., Springfield, 0. 


Agents for Italy, Ing. Vaghi, Accornero & Co., Milan. Ludw. Loewe & Co., Berlin, Germany, Agents. 
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The Way 
To Know 
A Modern 


Boring 
Mill 


RAILWAY MACHINERY. 


THe Butt Aad Mac 
Briooe okt, Cc 


Selecting a Boring Mill in these days of keen competition requires not only careful con- 
sideration on the part of the buyer, but also a knowledge of how such a machine must 
be designed and what features it must have in order to do his work quicker than by any 
other method and yet do it accurately. 

Getting the best of the ‘other fellow” may not be ethical, but it’s business, and if 
youll ask yourself the following questions before deciding on a Mill, and insist on getting 
a machine with such features, you needn’t worry about competition: 


1st—Are the working parts and frame of 6th—Are the feeds for each head entirely 


proper material, weight and design to take as 
heavy a cut as modern high-speed steels will 
stand P 

2znd—Has the machine been in actual ser- 
vice long enough for any weakness to develop ? 

3rd—Does power operate the heads and 
slides at the rate of 1 ft. in 12 seconds? 

4th—If operator forgets and allows heads 
to run together, is there a safety device to pre- 
vent breakage ? 

sth—Is machine provided with a brake so 
that table can be stopped instantly at any de- 
sired point ? 


All of the above features, and many more, will be found in Bullard Mills. 
shown in our catalog will further enlighten you about Boring Mills. 


independent and positive ? 


7th—Is the table spindle self centering so 
that accurate work can be done after machine 
has been in use a while? 


8th—Can the cross-rail be raised and low- 
ered by power ? 


gth—Are high-speed journals all bronze 
bushed and self oiling, and the gears incased ? 


1oth—Can motor be applied at any time 
without reconstructing the Mill and without 
extra parts? 


A study of the machines 
Ask for Catalog No. 31. 


531 BROAD ST. 
BRIDGEPORT, 
CONN., U. S. A. 


AGENTS—Marshall & Huschart Mchy. 
Co., Chicago, Ill. The Motch & Merry- 
weather Mchy, Co., Cleveland, Ohio. Chas. 
G. Smith Co., Pittsburg, Pa. The C. H. 
Wood Co., Syracuse, N. Y. Pacific Tool & 
Supply Co., San Francisco, Cal. Williams & 
Wilson, Montreal, P. Q. Chas. Churchill & 


: : Co., Ltd., London, E. C., England. Fen- 
®@ wick Freres & Co., Paris. Heinrich Dreyer, 
oO re) re) Berlin, Germany. Landre & Glinderman, 
ei if @ Amste:dam, Holland. 


The 
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The 24-inch “Rockford” Shaper 


A MACHINE DESIGNED FOR HEAVY WORK AND HIGH SPEEDS 


The construction of this shaper is 
the strongest throughout; ample 
weight properly distributed elimi- 
nates vibration even under the 
heaviest cuts. The ram is extra 
heavy, rocker arm of special de- 
sign; it has table support, tele- 
scopic screw and every improve- 
ment for rapid and convenient 
operation. Actual stroke, 26 inches. 
The gearing is so arranged that 
the machine can be used single or 
back geared as desired—ratio is 
6 to 1 single and 24 to 1 back 
geared, with a range of strokes 
from 8 to 72 per minute. : 


The ** Rockford ’’ is built in four sizes, 
12", 16", 20" and 24", Write for special 
circulars, 


ROCHFORD MACHINE TOOL CO., Rockford, I1l., U. S. A. 


AGENTS: Marshall & Huschart Machinery Co , Chicago, Iil., Indianapolis, Ind.,and St. Louis, Mo. Garvin Machine Co., New York, N. Y. 
Strong, Carlisle € Hammond Co. Cleveland, Ohio, H. W. Petrie, Montreal, Canada. L. Booth and Sons, Los Angeles, Cal. Patterson Tool 
& Supply Co., Dayton, O. J. L. Hicks, San Francisco, Cal. J. M. Arthur & Co., Portland, Oregon. The Fairbanks Co., New Orleans, La. 
Manning, Maxwell and Moore, Philadelphia, and Pittsburg, Pa. Edgar Bloxham, Paris, France. McDonald, Adamson. Swinburne & Co., 
London, England, and Glasgow, Scotland. Ing. A. Baldini & Co., Pondedera, Italy. New York Export & Import Co., Japan, China, 
and the Far East. 


The “Ideal” 
Opening Die 


Eliminates all danger of Taper 
Threads or poor work—because 
it is constructed to meet and 
overcome the usual difficulties 
attending Thread Cutting. 


A hardened cam directly over the point of strain supports the chasers and 
overcomes all tendency to tip under pressure of the cut; an equalizing driving 
clutch compensates for any imperfection of alignment in either the turret or 
the material being threaded; revolving the head instead of the cam converts 
the cutting strain into an opening power, doing away with the necessity for 
springs for this purpose, and the whole Die is so simple and has so few parts 
that it can be taken entirely apart in less than a minute. 


Our booklet “Dieology” goes into the subject thoroughly—let us marl you a copy. 


IDEAL OPENING DIE COMPANY, 26 West Street, New York City 


y oe i , Ltd., London, England. F.G Kretschmer & Co, Frankfort a/M., Germany. 
eee ack & We Chabert & Co., 6t Ave. de la Republique, Paris, France. 
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ACCURATE 
BOLTS 4% 
SCREWS 


Wells Bros. Thread Micrometer 
Calipers measure the angle of the 
screw thread, and assure the highest 
degree of accuracy in bolts and 
SCrews. 


Hand 
Thread 


Micrometer 


The Hand Thread Micrometer, made in two sizes, is a 
popular style for general work, but the heavier style with 
base, as shown, is particularly well adapted for shop use 
and manufacturing. A _ still larger size, having capacity 
from 114" to 6”, is made for factory use and large work. 


Write for our booklet ‘‘Gauges’’—shows full line of Caliper Gauges, 
Limit and Standard Thread Gauges also Pipe Thread Gauges. 


WELLS BROS. COMPANY 


GREENFIELD, MASS, U. S. A. Litt GYtant 


General Flectric Compan 


CQ Motors of Merit With Automatic Belt 
Tighteners for Constant Speed Service. 


The standard CQ motor is improved for certain 
operating conditions by this attachment because 


The employment of a sliding base for belt 
tightening is obviated by its use. 

It permits short distances between driving 
and driven shafts. 


It allows the use of driving pulleys of small 
diameter. 


It gives greater arc of belt contact on 


Fully desceibedsin Catalog 486-C; driving pulley, thus reducing belt slip without 


sent at request of those interested. extra belt tension. 
It permits driving a large slow speed ma- 


chine with a small high speed motor. 


Principal Office: Schenectady, N. Y. 


Sales Offices.in all large cities 
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It was just a common jack straw placed between the 
intermeshing steel wire cells, which are the product of 


A Jackson Belt Lacer 


and it looked easy to break. When these two husky 
young fellows tried it however, they found their utmost 
endeavor at twisting and pulling to be absolutely vain. 
When the regulation raw hide, or steel pin is used, the 
joint is much stronger than any other part of the belt, 
and is so compact that it passes over the smallest pulley 
without slipping, pounding or strain. Cost? Why you 
can lace a 5”’ belt in 3 minutes, at a cost for material of 
one cent. Better send for a catalog. 


You can’t run a machine shop successfully without a 
cold saw of some kind, and the 


Wagner Cold Saw 


gives better satisfaction than any other. Why? For one 
reason, because the materials and workmanship through- 
out are the best to be had; another reason is that there 
are several patented features of the Wagner which make 
it a faster and more adaptable machine than the others. 
Send for illustrated catalog containing full information. 


Birdsboro Steel Foundry @ Machine Co. 


Birdsboro, Pa. 


SEE THAT 
DIAMOND 
CHAIN DRIVE? 


RAILWAY MACHINERY. 


Perhaps one like it is just what you 
need to make your machine perfect. 
It occupies only half the space of a 
belt and never slips. It doesn’t 
stretch in wet weather and never 
has to be ‘‘doped” or tightened. Oil 
that may be spattered on helps it 
instead of spoiling it. Nickel steel 
rivets found only on Diamond Chains, 
and scientifically tempered bearing 
surfaces lessen wear, therefore this 
chain always works better and lasts 
longer than others We can show 
you how and why Diamond Drives 
win out every time on short trans- 
missions and moderate speeds. Send 
us a sketch with particulars con- 
cerning your needs and we will lay 
out a drive for you and refer you to 
similar cases where Diamond Chains 
are giving more service and better 
service than any other doing the 
work. 


Write for our free book on Power Chains and Sprockets. 


DIAMOND CHAIN & MFG. CO. 


240 W. Georgia Street, Indianopolis, Ind. 


We use HIGH SPEED STEEL 10 
(rake our prices right. We rips Ly 
Gag Yo (nake our work right 


on Mass , 


[Recast eanaT One 
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Geometric Tool Co., New Haven, Conan. 
Ideal Opening Die Co., New York. 
Modern Tool Co., Erie, Pa. 


Dowel Pins, Brass, 
The Winkley Co., Detroit, Mich. 
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Drawing Tables, 
Eugene Dietzgen Co., Chicago, I11. 
Fritz & Goeldel Mfg. Co., Grand Rapids, Mich. 
Keuffel & Hsser Co., New York. 


Drawing Outfits, 
Eugene Dietzgen Co., Chicago, Ill. 
Keuffel & Esser Co., New York, 
Drill Grinders, 
Heald Mch. Co., Worcester, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Wm. Sellers & Co., Ine., Philadelphia, Pa. 
Wilmarth & Morman Co., Grand Rapids, Mich. 
Drills, Rock. 
Ingersoll-Rand Co., New York, 
Drills, Twist. 


Boker, Hermann, & Co., New York and Chicago. 


Cleveland Twist Driil Co., Cleveland, 0. 

Detroit Twist Drill Co., Detroit, Mich. 

Morse Twist Drill & Mch. Co., New Bedford. 

National Twist Drill & Tool Co., Detroit, Mich. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland, O. 

Syracuse Twist Drill Co., Syracuse, N. Y. 

Three Rivers Tool Co., Three Rivers, Mich. 

Whitman & Barnes Mfg. Co., Chicago, Ill, 
Drilling Machines, Radial, 

American Tool Wks. Co., Cincinnati, O. 

Bickford Drill & Tool Co., Cincinnati, O. 

Detrick & Harvey Mch. Co., Baltimore, Md. 

Dreses Mch. Tool Co., Cincinnati, O, 

Hamilton Mch. Tool Co., Hamilton, O, 

Hill, Clarke & Co., Inc., Chicago, Ill. 

Mueller Mch. Tool Co., Cincinnati, O. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, Mass. 

Western Mch, Tool Works, Holland, Mich. 
Drilling Machines, Upright. 

American Tool Wks, Co., Cincinnati, O. 

Baker Bros., Toledo, 0. 

B. F. Barnes Co., Rockford, Ill. 

W. F. & J. Barnes Co., Rockford, I11. 

H. G. Barr, Worcester, Mass. 

Baush Mch. Tool Co., Springfield, Mass. 

Betts Mch. Co., Wilmington, Del. 

Bickford Drill & Tool Co., Cincinnati, O. 

Burke Mchy. Co., Cleveland, O. 

Cincinnati Mch. Tool Co., Cincinnati, O. 

Detrick & Harvey Mch. Co., Baltimore, Md. 

Dreses Mch, Tool Co., Cincinnati, O. 

Fenn Mch. Co.. Hartford, Conn. 

Fox Mch. Co., Grand Rapids, Mich. 

Gould & Eberhardt, Newark, N. J. 

Hamilton Mch. Tool Co., Hamilton, O. 

Henry & Wright Mfg. Co., Hartford, Conn. 

Knecht Bros. Gv., Cincinnati, O. 

Mechanics Machine Co., Rockford, Ill. 

Mitts & Merrill, Saginaw, Mich. 

Mueller Mch. Tool Co., Cincinnati, O. 

National Separator & Mch. Co., Concord, N. H. 

New Haven Mfg. Co., New Haven, Conn, 

Niles-Bement-Pond Co., New York. 

Pawling & Harnischfeger, Milwaukee, Wis. 

Pratt & Whitney Co., Hartford, Conn. 

Prentice Bros. Co., Worcester, Mass, 

A. E. Quint, Hartford, Conn. 

Francis Reed Co., Worcester, Mass. 

Sellers, Wm., & Co., Inc., Philadelphia, Pa. 

Sibley Mch, Tool Co., So. Bend, Ind. 

Slate, Dwight, Mch. Co., Lowell, Mass. 

J. B. Snyder & Son, Worcester, Mass. 

Superior Mch. Tool Co., Kokomo, Ind. 

United States Elec. Tool Co., Cincinnati, O, 

Western Mch. Tool Works, Holland, Mich, 

Wiley & Russell Mfg. Co., Greenfield, Mass. 

Whitcomb-Blaisdell Mch. Tool Co., Worcester. 
Drilling Machines, Portable, Electrical Driven. 

Chicago Pneu. Tool Co., Chicago, Ill. 

Cincinnati Elec. Tool Co., Cincinnati, 0. 

Clark, Jas., Jr., & Co., Louisville, Ky. 

Dallett, Thos, H., Co., Philadelphia, Pa. 

Hisey-Wolf Mch. Co., Cincinnati, O. 

Niles-Bement-Pond Co., New York. 

Stow Flexible Shaft Co., Philadelphia, Pa, 

United States Elec. Tool Co., Cincinnati, O. 

Van Dorn Electric & Mfg. Co., Cleveland, 0. 
Drying Ovens, 

Steiner, H. H., Newark, .N. J. 


1S» 
Crocker-Wheeler Co., Ampere, N. J. 
Eck Dynamo & Motor Wks., Belleville, N. J. 
General Electric Co., Schenectady, N. Y. 
Ridgway Dynamo & Engine Co., Ridgway, Pa. 
Robbins & Myers Co., Springfield, O. 
B, F. Sturtevant Co., Hyde Park, Mass. 
Western BDlectrie Co., Chicago, Ill. 
Westinghouse Hlec. & Mfg. Co., Pittsburg, Pa, 
Electrotypers, 
Lovejoy Co., New York. 
Elevators, Hydraulic.. 
Ridgway & Son, Coatesville, Pa. 
Emery and Corundum Wheels. 
Abrasive Material Co., Philadelphia, Pa. 


Bridgeport Safety Emery Wheel Co., Bridgeport. 


Safety Emery Wheel Co., Springfield, O, 
Star Corundum Wheel Co., Ltd., Detroit, Mich. 
Sterling Emery Wheel Mfg. Co., Tiffin, O. 
Vitrified Wheel Co., Westfield, Mass. 

Emery Wheel Dresser. 
Geo. H. Calder, Lancaster, Pa. 
Desmond-Stephan Mfg. Co., Urbana, 0. 
Diamond Saw & Stamping Wks., Buffalo, N. Y. 
T. L. Dickinson, New York. 
International Specialty Co., Detroit, Mich. 
Morton Mfg. Co., Muskegon Heights, Mich. 
Sherman Mfg. Co., Detroit, Mich. 
Standard Tool Co., Cleveland, 0. 

Engines. 
American Blower Co., Detroit, Mich. 
Burnham, Williams & Co., Philadelphia, Pa. 
New Britain Mch, Co., New Britain, Conn, 
Ridgway Dynamo & Engine Co., Ridgway, Pa. 
B. F. Sturtevant Co., Hyde Park, Mass. 
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RAILWAY MACHINERY. 


\IV4 NON 
THE WHa 


The six o’clock whistle should mean more to you than the mere ending of 
another day. It means time for yourselfi—spare time for self-improvement. 
You have chances to get a sound practical education that in your father’s 
time was not even dreamed of. Instead of wasting your spare time use it 
to acquire knowledge that will help you earn more money. 


Ohe 
Cyclopedia of Modern Shop Practice 


offers the shop-worker, factory hand or machinist an exceptional opportunity to ‘‘ go 
ahead.’’? The young man who has not chosen a trade or profession can study at home 
without losing a moment from regular duties and thus prepare for more important work. 
The foreman, superintendent and factory owner will find in this really great work hun- 
dreds of plans, methods and ideas to save time and money in the factory and shop. 


Special SUMMER Sale 
HALF PRICE OFFER 


WE EMPLOY NO AGENTS, believing our books offer the best chance to demonstrate 
the superiority of the regular courses of the School, the books being compiled from the 
representative instruction papers. Merely to advertise the School during the summer 
months we are making this special 30-day offer : 


$12.00 instead of $24.00 


FREE FOR EXAMINATION 


Sent express prepaid, if you mention ‘‘ [lachinery ’’, August, ’07. If satisfactory, send 
$2.00 within one week and $2.00 a month until the special price is paid ; otherwise notify 
us to send for the books at our expense. 


If you are a machinist, tool maker, blacksmith, foundryman, pattern maker, sheet 
metal worker, draftsman, steam or gas-engine engineer, electrician, etc., this is your 
chance to GET AHEAD. 


@ FOUR MASSIVE 


Contents : 


Machine Shop 
Work—The Lathe 
—The Planer—The 
Milling Machine— 
Tool Making— 
Thread Cutting 
Dies—Drill Jigs— 
Manufacture of 
Jron—Manufacture 
of Steel; Pattern 
Making —Machine 
Design — Metal- 
lurgy— Foundry 
Work-Loam Mold- 
ing—Steel Cast- 
ings—Brass Work 
—Shop Manage- 
ment; Gas and Oil 
Engines-— Automo- 
biles— Elevators 
—Construction of 
Boilers-The Steam 
Engine-TheSteam 
Turbine—Manage- 
ment of Dynamo— 
Electric Machin- 
ery—Electric Wir- 
ing; Forging— 
Electric Welding 


—Sheet Metal § 


Work — Tinsmith- 
ing — Mechanical 
Drawing-Mechan- 
ism. 


SHOP: 
PRACTIC 


FOUR VOLUMES 


NEARLY A 
FOOT HIGH 


VOLUMES 


bound in 3-4 red 
morocco leather, 


mM marbled edges, 
4 printed on finest 
@ Quality paper, 
@ titles and orna- 
7 ments gold stamp- 


ed on cover. 


3,000 PAGES 
OF 
INSTRUCTION 


including reviews 
and test questions 
for home study 
purposes, 


2,000 
ENGRAVINGS 


illustrate every 
feature of the 
work, 


Howard Monroe 
Raymond, B. S. 
Dean, Armour In- 
stitute of Techno- 
logy 
Epitor-In-CHIEF, 


SHEPARD TROLLEYS 


TYPIFY THE TROLLEY EXCELLENCES OF 


Movability 


Adaptability 


Shipment from stock of 1, 3 and 5-=ton sizes 


Durability 


The General Pneumatic Tool Company 
General Office and Works, TIONTOUR FALLS, N. Y. 


NEW YORK, Singer Building. 


PITTSBURG, Machesney Building. 


PHILADELPHIA, Stephen Girard Building. 


‘ 7 
y 


® 
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Engines, Gas, Gasoline and Oil. 
Foos Gas Engine Co., Springfield, O. 
Foss Gasoline Engine Co., Kalamazoo, Mich. 
Olds Gas Power Co., Grand Rapids, Mich. 
Otto Gas Engine Wks., Philadelphia, Pa. 


Exhaust Heads, 

B. F. Sturtevant Co., Hyde Park, Mass. 
Factory Equipment, . 

Federal Steel Fixture Co., Chicago, Ill. 
Fans, Exhaust, Electric, Ventilating. 

° American Blower Co., Detroit, Mich. 

Write for Robbins & Myers Co., Springfield, O. — 
B. F. Sturtevant Co., ‘Hyde Park, Mass. 


Files. 
General American Swiss File & Tool Co., Elizabeth, N. J. 


G. & H. Barnett Co., Philadelphia, Pa. 
Catalog Hammacher, Schlemmer & Co., New York. 
Hayes File Co., Detroit, Mich. : 

N 40 P Nicholson File Co., Providence, R, I. 

oO. es Reichhelm, E. P. & Co., New York. 
Filing Machines, 

Cochrane-Bly Co., Rochester, N. Y. 

Simplex Mfg. Co., New York. 
Fillet Cutters, 

Milwaukee Foundry Supply Co., Milwaukee, Wis. 
Fillet (Leather). 

Butler, A. G., New York. 
THE LARGEST FOUNDRY FACING FACTORY IN THE WORLD S. Obermayer Co., Cincinnati, 0. 
Flasks. 
ESTABLISHED 1874 S. Obermayer Co., Cincinnati, O. 
Flexible Shafts. wy 
Coates Clipper Mfg. Co. orcester, Mass. 
Cupolas, Ladles, Plumbago, Core Ovens, Snap Flasks. Brass, Stare Wlorible Shast Ce Cnn ae 
° sxe Stow Mfg. Co., Binghamton, N. ¥. 
Aluminum, Iron and Steel Foundry Requisites. vores’. hati, ee 


° Billings & Spencer Co., Hartford, Conn, 
Foundry Sieves, Bellows, etc., etc. Buffalo Dental Mfg. Co., Buffalo, N. Y. 


Burke Mchy. Co., Cleveland, 0. 


B. F. Sturtevant Co., Hyde Park, Mass. 
THE S. OBERMAYER CO agence Det | 
e ® Billings & Spencer Co., Hartford, Conn. 
; Hay-Budden Mfg. OO.) Ee N. ae 
ble Address: ‘‘ESSO.” ° ° ° e ° Keystone Drop Forge ks., Chester, Pa. 
cs All foe Uc. General Offices: Cincinnati, Ohio, U. Se A. Phosphor Bronze Smelting Co., Philadelphia, Pa. 
J. H. Williams & Co., Brooklyn, N. Y. 
Wyman & Gordon, Worcester, Mass. 
Forging Machines, 
Acme Machinery Co., Cleveland, O. 
National Mchy. Co., Tiffin, O. 
Scranton & Co., New Haven, Conn. 


A Handy Tool for Your Bench Drilling 9) ,.0 8 £ co Motce vs, Ben 


lows and Blowers. 
S. Obermayer Co., Cincinnati, O. 


“Fverything You Need in Your Foundry ” 


Write for 
General 
Catalog’ ™ 
No.'40-P 


Just attach it to your lamp socket and it is ready for work. It drills aetgs fe Be Nd Co., grove a i 
from 0 to 14-inch metal, has a speed from 390 to 950. We will ship it Foundry pean te ry+ Rup. Co, Clea 
to you on trial, and if you don’t find it to:be a money-maker send it Goldschmidt Thermit Co., New York. 


r Milwaukee Foundry Supply Co., Milwaukee, Wis. 
back at our expense. S. Obermayer Co., Cincinnati, 0. 

Paxson, J. W., & Co., Philadelphia, Pa. 

J. D. Smith Fdry. Sup. Co., Cleveland, O. 
Friction Cone Pulleys. 

G. F. Evans, Newton Center, Mass. 
Fuel Economizers. 

B. F. Sturtevant Co., Hyde Park, Mass. 
Furnaces, Coal Oil, 

Burke Mchy. Co., Cleveland, O. { 
Furnaces, Gas. 

American Gas Furnace Co., New York. 

Chicago Flexible Shaft Co., Chicago, Ill. 


Furnaces, Liquid Fuel. 
Best, W. N., American Calorific Co., New York. 
é Gauges, Surface, Depth, etc. 
Type H. Grinder Brown & Sharpe Mfg. Co., Providence, R. I. 


: i! Pratt & Whitney Co., Hartford, Conn. 
For grinding Centers, Cutters, Reamers, Dies John M. Rogers Wks., Gloucester City, N. J. 
Rolls and Internal and Surface Grinding of all Sawyer Tool Mfg. Co., Fitchburg, Mass. 
kinds. Set in Tool-post of Lathe; Planer, Shaper J. T, Slocomb Co., Providence, R. I. 
or Milling Machine. BH. G. Smith Co., Columbia, Pa. 


L. S. Starrett Co., Athol, Mass. 
Wells Bros. Co., Greenfield, Mass. 
J. Wyke & Co., Boston, Mass. 
Gears. 
Arthur Co., New York. 
Hugo Bilgram, Philadelphia, Pa. 
Boston Gear Wks., Norfolk Downs, Mass. 
F. H. Bultman & Co., Cleveland, 0. 
H. W. Caldwell & Son Co., Chicago, Ill. 
Cullman Wheel Co.; Chicago, Ill. { 
Eberhardt Bros. Mch. Co., Newark, N. J. 
Foote Bros. Gear & Mch. C©o., Chicago, Ill. 
Wm. Ganschow Co., Chicago, Ill. 
Gleason Works, Rochester, N. Y. 
Gould & HWberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Morse, Williams & Co., Philadelphia, Pa. 
New Process Raw Hide Co., Syracuse, N. Y. ' 
Philadelphia Gear Wks., Ine., Philadelphia, Pa. 


, . Turley, H. G., St. Louis, Mo. 
_ % sizes of Drills Van Dorn & Dutton Co., Cleveland, O. 
Patent Applied for. 0 to 3/16, 4, 3%, 4%, 3%, 1, 1% in. Werner & Pfieiderer, Saginaw, Mich. 
Gear-Cutting Machines, 
Becker-Brainard Milling Mch. Co., Hyde Park. 
4 e ¥. H. Bultman & Co., Cleveland, 0. 
Eberhardt Bros. Mch. Co., Newark, N. J. 
The United States Electrical Tool Company J | Biesiest Br, aren.’ co, "News: n. 3 
Cincinnati, Ohio, U. S. A. Gleason Works, Rochester, N. Y. 


Gould & Eberhardt, Newark, N. J. 
Pratt & Whitney Co., Hartford, Conn. 
Van Dorn & Dutton Co., Cleveland, 0. 


NOT IN A TRUST. : D. E. Whiton Mch. Co., New London, Conn, 


HAYES FILE CO., - DETROIT, MICHIGAN, | “Gtesson Wore’ Bocnester, N. y. 
i NK ‘ . : 
\ 
General Elec. Co., Schenectady, N. Y. 
Western Hlectric Co., Chicago, Ill. 


Try our Special-Cut LATHE File. Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 
We sell direct to the Consumer. ~ Write for prices and discounts. | For Alphabetical Index, see Page 36. 


Gear Shapers, > 
Fellows Gear Shaper Co., Springfield, Vt. 
Generators. 


Crocker-Wheeler Co., Ampere, N. J. 
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' Graphite. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
8. Obermayer Co., Cincinnati, 0. 
Grinders, Portable Electrical Driven, 
Chicago Pneu. Tool Co., Chicago, Il. 
Cincinnati Elec. Tool Co., Cincinnati, O. 
Clark, Jas., Jr., & Co., Louisville, Ky. 
Heald Mch. Co., Worcester, Mass. 
Hisey-Wolf Mch, Co., Cincinnati, O. 
United States HBlec, Tod] Co., Cincinnati, O. 
Grinding Machinery, 
B. F. Barnes Co., Rockford, III. 
W. F. & J. Barnes Co., Rockford, Ill. 
Bath Grinder Co., Fitchburg, Mass. 
Becker-Brainard Milling Mch. Co., Hyde Park. 
Cc. H. Besly & Co., Chicago, Ill. 
Bridgeport Safety Emery Wheel Co., Bridgeport. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Builders’ Iron Foundry, Providence, R. I. 
Diamond Mch. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N. J. 
Graham Mfg. Co., Providence, R. I. 
Hisey-Wolf Mch. Co., Cincinnati, 0. 
Landis Tool Co., Waynesboro, Pa. 
Modern Tool Co., Erie, Pa. 
Ney, R. W., Kingston, N. Y. 
Norton Grinding Co., Worcester, Mass, 
Pratt & Whitney Co., Hartford, Conn. 
Ransom. Mfg, Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Springfield, O. 
Saxon Mch. Co., Holyoke, Mass. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Star Corundum Wheel Co., Ltd., Detroit, Mich. 
Stow Flexible Shaft Co., Philadelphia, Pa. 
Stow Mfg. Co., Binghamton, N. Y. 
Walker, O. S., & Co., Worcester, Mass. 
Whitney Mfg. Co., Hartford, Conn. 
' Grinding Machinery, Motor Driven. 
Ransom Mfg. Co., Oshkosh, Wis. 
Grinding Machines, Plain Universal. 
Bath Grinder Co., Fitchburg, Mass, 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Dayton Mch, & Tool Wks., Dayton, O. 
Landis Tool Co., Waynesboro, Pa. 
Niles-Bement-Pond Co., New York. 
Norton Grinding Co., Worcester, Mass. 
Hammers, Power, 
Beaudry & Co., Inc., Boston, Mass. 
Niles-Bement-Pond Co., New York. 
Scranton & Co., New Haven, Conn. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Williams, White & Co., Moline, Ill. 
Hammers, Power, Steam and Drop. 
Beaudry & Co., Inc., Boston, Mass. 
Billings & Spencer Co., Hartford, Conn, 
BE. W. Bliss Co., Brooklyn, N. Y. 
Bradley, C. C., & Son, Syracuse, N. Y. 
Chambersburg Engineering Co., Chambersburg, Pa. 
Dienelt & Hisenhardt, Philadelphia, Pa. 
Merrill Bros., Brooklyn, N. Y. 
Niles-Bement-Pond Co., New York. 
Scranton & Co., New Haven, Conn. 
Toledo Mch. & Tool Co., Toledo, O. 
Waterbury-Farrel Fdry. & Mch. Co., Waterbury. 
Williams, White & Co., Moline, IIl. 
Handles, Machine Tool. 
Cincinnati Ball Crank Co., Cincinnati, O. 
Hardening and Tempering, 
American Gas Furnace Co., New York. 
Chicago Flexible Shaft Co., Chicago, Il. 
Coes Wrench Co., Worcester, Mass. 
Heading, Upsetting and Forging Machines, 
Acme Machinery Co., Cleveland, O. 
Ajax Mfg. Co., Cleveland, O. 
Bliss, H. W., Co., Brooklyn, N. Y. 
Brown, H. B., Co., East Hampton, Conn. 
National Mchy. Co., Tiffin, O. 
Niles-Bement-Pond Co., New York. 
Sellers, Wm., & Co., Inec., Philadelphia, Pa. 
Williams, White & Co., Moline, Ill. 
Heating and Ventilating, Dust Collecting Systems. 
American Blower Co., Detroit, Mich. 
Jeffrey Mfg. Co., Columbus, O. 
B. F. Sturtevant Co., Hyde Park, Mass. 
Heating Machines, 
American Gas Furnace Co., New York. 
Chicago Flexible Shaft Co., Chicago, Ill. 
Heaters. : 
American Blower Co., Detroit, Mich. 
Jeffrey Mfg. Co., Columbus, O. 
B. F. Sturtevant Co., Hyde Park, Mass, 
Heaters, Feed Water. 
Stewart Heater Co., Buffalo, N. Y. 
Hoists. 
Lidgerwood Mfg. Co., New York. 
Volney W. Mason & Co., Providence, R, I. 
Niles-Bement-Pond Co., New York. 
J. D. Smith Fdry. Sup. Co., Cleveland, O. 
Hoists, Chain, 
Harrington, Edwin, & Son, Inc., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Hoists, Electric, 
Box, Alfred, & Co., Philadelphia, Pa. 
Chicago Pneumatic Tool Co., Chicago, Ill. 
General Pneumatic Tool Co., Montour Falls, N. Y. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Wks., Detroit, Mich. 
Pawling & Harnischfeger, Milwaukee, Wis. 
Yale & Towne Mfg. Co., New York. 
Hoists, Pneumatic. 
Curtis & Co. Mfg. Co., St. Louis, Mo. 
General Pneumatic Tool Co., Montour Falls, N. Y. 
Independent Pneumatic Tool Co., Chicago, Ill. 
Ingersoll-Rand Co., New York. 
Northern Engineering Wks., Detroit, Mich. 
Stow Flexible Shaft Co., Philadelphia, Pa. 
Hydraulic Machinery. 
Burroughs, Charles, Co., Newark, N. J. 
Chambersburg Engineering Co., Chambersburg, Pa. 
Niles-Bement-Pond Co., New York. 
Waterbury-Farrel Fdry. & Mch. Co., Waterbury. 
Watson-Stillman Co., New York. 
Williams, White & Co., Moline, Ill. 


For Alphabetical Index, see Page 36. 


OUR NEW BOOKS 


The Derry-Collard Co. of this city having gone into Bankruptcy, we 
purchased from the Receiver of this company, all right, title and in- 
terest in their publications and offer them at the following prices. 


AMERICAN STEEL WORKER. 


By E. R. MaRKHAM. The most exhaustive book on steel ever published, 
treating in its 343 pages, selection of steel for various purposes, treatment 
of taps, dies and milling cutters, and other tools common to machine shop 
work; case and pack hardening are also exhaustively treated. Price, $2.50. 


MACHINE SHOP ARITHMETIC. 


By CoLvIn-CHENEY. This is one of the.most popular mechanical books 
in print; over 11,000 have been sold. It takes up such calculations as are 
likely to come up in the shop, and shows how each step is taken. Shows 
how to make formulas as well as to use them. Takes up screw cutting in 
such a way that any thread can be calculated on any lathe. No hard and 
fast rules can do this. Tells about tap drills, pipe threads, weight of metals, 
metric system and many other things. 131 pages. Price, 50c. 


CHANGE GEAR DEVICES. 


By Oscar E. PERRIGO. The development of the screw cutting lathe is 
clearly shown in this book from the days of B. C. down to the present. Its 
particular field is the change gear devices that have been made and used by 
various builders. The author has sifted the many schemes down to 29, that 
show some special points, and these are shown ‘in all the detail that is 
necessary. It is a practical reference book for every machine tool builder, 
designer, draftsman. Printed on enameled paper. 88 pages. Price, $1.00. 


BEVEL GEAR TABLES. 


By D. Ac. AN@sTROM. A new book that will at once commend itself fo 
mechanics and draftsmen. Does away with all the trigonometry and fancy 
figuring on bevel gears and makes it easy for anyone to lay them out or 
make them just right. There are 36 full page tables that show every neces- 
sary dimension for all sizes or combinations youre apt to need. No puzzling, 
figuring or guessing. Gives placing distance, all the angles (including 
cutting angles) and the correct cutter to use. A copy of this prepares you 
for anything in the bevel gear line. Price, $1.00. 


ENGINEERS ARITHMETIC. 


By COLVIN-CHENEY. Contains the foundation principles involved in 
making such calculations as come into the practical work of the stationary 
engineer. Price, 50c. 


SPECIAL 25c. BOOKS. 


TURNING AND BORING TAPERS. 


Shows all the kinks for turning tapers and includes boring mills. 
Price, 25c. 


THREADS AND THREAD CUTTING. 


Practical pointers for all kinds of thread work, including ‘hobs.”’ 


Price, 25c. 
DRAFTING OF CAMS. 


Shows how to lay out all kinds of cams for various work, 


COMMUTATOR CONSTRUCTION. 


By WM. BaxTER, JR. The business end of a dynamo or motor is the 
commutator, and this is what is apt to give trouble. This shows how they 
are made, why they get out of whack and what to do to put ’em right 
again. Price, 25c. 


BRAZING AND SOLDERING. 


By JAMES F. Hopart. A complete course of instruction in all kinds of 
hard and soft soldering. Shows just what tools to use, how to make them 
and how to-use them. ; Price, 25c. 


WIRING A HOUSE FOR ELECTRIC 
LIGHT. 


By HERBERT PRATT. Shows every step in the wiring of a modern house, 
how to figure size of wires, etc., so that one may safely wire a house or shop 
by following the simple directions given in this book. Price, 25c. 


Price, 25c. 


Oop Special circular of these books sent on request. Cy Any of these books sent prepaid on receipt of price. 
0p Our Catalogue of practical books sent on request. Send for it. 


Norman W. Henley & Son, {32 Nassau St., New York 
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To All Who Case-Harden 


We want to send a copy of our book 


“How to Case-Harden, Color and 
Anneal with Granulated Raw Bone” 


You may know all about case-hardening—even so, you will be the more in- 
verested. There may be some particular point you would like to be assured 
on—the book treats the subject very thoroughly; and if you want to brush up 
on the subject in general you will find complete directions for case-hardening 
and coloring; the matter is put in clear, practical shape, and the ground 
well covered. Send your address—the book is free. 


THE ROGERS & -<HU BB ARD GO en 


10 High Street - - - - - Middletown, Connecticut 


Brome’ | THE PHOSPHOR BRONZE SMELTING CO. IMITED, | 
2200 WASHINGTON AVE.PHILADELPHIA. 
“ELEPHANT BRAND PHOSPHOR-BRONZE> 

INGOTS,CASTINGS, WIRE,RODS, SHEETS, etc. 
— DELTA METAL— 
CASTINGS, STAMPINGS ano FORGINGS 


RKS | ORIGINAL ano SoLce MakeRS IN THE U.S. 


FF. 


Of what value is your opinion of high-speed steel, if 
you have not tried 


HELLER’S Alloy High-Speed Tool Steel 


WRITE FOR CATALOGUE 


HELLER BROTHERS CO., Newark, N. J. 


JESSOP’S BEST CARBON TOOL 
STEEL 


is yet unexcelled for cutting 
tools of all kinds and for gen- 
eral machine shop use. 


Wm. Jessop @ Sons, Ltd., 


Established 1774. 


JESSOP’S “ARK” HIGH SPEED AIR HARDENING 
STEEL 


gives marvelous results—heavy cuts—at rapid 
speed ; cannot be burned. 


Manufactory, Sheffield, England. 
Chief American Office, 91 John St., New York 


20 Highest Exhibition Awards. 


STEEL RULES 


ASK YOUR DEALER FOR /UFAIN 


WITH READABLE GRADUATIONS 


The 64th graduations on this rule can be instantly read. 
guaranteed, 


Made by JAE UFKIN feULe C70, Saginaw, Mich, U.S.A. 


THE LARGEST MANUFACTURERS OF TAPES AND RULES IN THE WORLD 
For Sale Everywhere 


We make a full line and every rule 


Send for Catalog 


OUR SPECIALTY, 
Automatic Machinery 


Wood Screws, 


HARTFORD, 
CONN., U.S.A. 


for 
making 


Asa S. Cook Co., 


Ww-L-SACKMANN 
19 CHERRY ST. AKRON, OHIQ., 
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Hydraulic Tools, > 
Birdsboro Steel Fdry. & Mch. Co., Birdsboro, Pa. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Indexes, 
Burr Index Co., Hartford, Conn. 


Insulated Wires and Cables. 
Okonite Co., New York. 


Jacks, A 
Dienelt & Hisenhardt, Philadelphia, Pa. 
Irving Mfg. & Tool Co., New York. 
Watson-Stillman Co., New York. 
Jigs. 
B. P. Fortin Tool Co., Woonsocket, R. I, 
Key-Seaters, 
Baker Bros., Toledo, 0. 
Barnes, B. F., Co., Rockford, Ill. 
John T. Burr & Sons, Brooklyn, N. Y. 
W. P. Davis Mch. Co., Rochester, N. Y. 
Morton Mfg. Co., Muskegon Heights, Mich. 
Niles-Bement Pond Co., New York. 
Lathes, 
American Tool Works Co., Cincinnati, O. 
Automatic Mch. Co., Bridgeport, Conn. 
B. F. Barnes Co., Rockford, Il. 
W. F. & J. Barnes Co., Rockford, Ill, 
Bradford Machine Tool Co., Cincinnati, O. 
Brown & Sharpe Mfg. Co., Providence, R. h.- 
Bullard Mch. Tool Co., Bridgeport, Conn. 
Champion Tool Works Co., Cincinnati, O. 
W. P. Davis Mch. Co., Rochester, N. Y. 
Detrick & Harvey Mch. Co., Baltimore, Md. 
Fay & Scott, Dexter, Me. 
Fitchburg Mch. Wks., Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
Garvin Mch. Co., New York. 
Gisholt Mch. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Greaves, Klusman & Co., Cincinnati, O. 
Hamilton Mch. Tool Co., Hamilton, O. 
Hendey Mch. Co., Torrington, Conn, 
Jones & Lamson Mch. Co., Springfield, Vt. 
R. K. Le Blond Mch. Tool Co., Cincinnati, Q.. 
Lodge & Shipley Mch. Tool Co., Cincinnati, O. 
McCabe, J. J., New York. 
New Haven Mfg. Co., New Haven, Conn. 
Niles-Bement-Pond Co., New York. 
Potter & Johnston Mch. Co., Pawtucket, R. 1. 
Pratt & Whitney Co., Hartford, Conn, 
Prentice Bros. Co., Worcester, Mass. 
F. E. Reed Co., Worcester, Mass. 
Rivett Lathe Mfg. Co., Brighton, Mass. 
Robbins Mch. Co., Worcester, Mass. 
Schumacher & Boye, Cincinnati, O. 
Sebastian Lathe Co., Cincinnati, O. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 
Sloan & Chace Mfg. Co., Newark, N. J. 
Springfield Mch. Tool Co., Springfield, O. 
Stark Tool Co., Waltham, Mass, 
Von Wyck Mch. Tool Co., Cincinnati, O. 
Walcott & Wood Mch. Tool Co., Jackson, Mich 
Waltham Mch. Wks., Waltham, Mass. 
Warner & Swasey Co., Cleveland, 0. 
Whitcomb-Blaisdell Mch. Tool Co., Worcester. 
Lathe and Planer Tools, 
Armstrong Bros. Tool Co., Chicago, Ill. 
Fairbanks Co., Springfield, O. 
R. K. Le Blond Mech. Tool Co., Cincinnati, O. 
0. K. Tool Holder Co., Shelton, Conn, 
Pratt & Whitney Co., Hartford, Conn. 
Western Tool & Mfg. Co., Springfield, O. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Lifting Magnets. 


Browning Eng’r’g Co., Cleveland, O. 
Elec. Cont. & Supply Co., Cleveland, O. 


Lockers, 
Federal Steel Fixture Co., Chicago, Ill. 
Hart & Cooley Co., New Britain, Conn. 
Locomotives. 


American Locomotive Co., New York. 
Burnham, Williams & Co., Philadelphia, Pa. 


Lubricants, 


C. H. Besly & Co., Chicago, Ill. 
Joseph Dixon Crucible Co., Jersey City, N. J. 


Machine Keys. 
Morton Mfg. Co., Muskegon Heights, Mich. 
Olney & Warrin, New York. 
Standard Gauge Steel Co., Beaver Walls, Pa. 


Machine Shop Furniture. 
Federal Steel Fixture Co., Chicago, Ill. 
Mfg. Equip. & Dng’rg Co., Boston, Mass. 


Machinery Dealers, Domestic, 
Frevert Mchy. Co., New York, 
J. J. MeCabe, New York, 
Motch & Merryweather Mchy. Co., Cleveland, 0. 
Prentiss Tool & Supply Co., New York. 
Toomey, Frank, Philadelphia, Pa. 
Vandyck Churchill Co., New York. 


Machinists’ Small Tools, 
Athol Mch. Co., Athol, Mass. 
Cc. H. Besly & Co., Chicago, Ill. 
Billings & Spencer Co., Hartford, Conn. 
Brown & Sharpe Mfg. Co., Providence, R. I, 
Hammacher, Schlemmer & Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
John M. Rogers Works, Gloucester City, N. J. 
Sawyer Tool Mfg. Co., Fitchburg, Mass. 
J. T. Slocomb Co., Providence, R. I. 
BH. G. Smith Co., Columbia, Pa, 
Standard Tool Co., Cleveland, O. 
L. S. Starrett Co., Athol, Mass. 4 
Syracuse Twist Drill Co., Syracuse, N. Y. 
Wells Bros. Co., Greenfield, Mass. 
J. Wyke & Co., Boston, Mass. 

Mandrels. 
Cleveland Twist Drill Co., Cleveland, O. 
W. H. Nicholson & Co., Wilkesbarre, Pa. 
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Pratt & Whitney Co., Hartford, Conn. 
Standard Tool Co., Cleveland, O. 
Western Tool & Mfg. Co., Springfield, 0. 


Metal. 
Goldschmidt Thermit Co., New York. 
New Era Mfg. Co., Kalamazoo, Mich. 


Phosphor Bronze Smelting Co., Philadelphia, Pa. 


Ryerson, Joseph T., & Son, Chicago, Il. 


Metal, Anti-Friction, 
Ryerson, Joseph T., & Son, Chicago, Il. 


Metal Polish. 
Hoffman, George W., 


Metal Sawing Machines, 
Cochrane-Bly Co., Rochester, N. Y. 


Milling Machines, 
Adams Co., Dubuque, Ia. 
Beaman & Smith Co., Providence, R. I. 
Becker-Brainard Milling Mch. Co., Hyde Park, 
Burke Mehy. Co., Cleveland, O. 
Cincinnati Milling Mch. Co., Cincinnati, O. 
Fox Mch. Co., Grand Rapids, Mich. 
Garvin Mch. Co., New York. 
Hendey Mch. Co., Torrington, Conn, 
Ingersoll Milling Mch. Co., Rockford, Ill. 
Kearney & Trecker, Milwaukee, Wis. 
Kempsmith Mfg. Co., Milwaukee, Wis. 
Knight, W. B., Mchy. Co., St. Louis, Mo. 
R. K, Le Blond Mch. Tool Co., Cincinnati, O. 


Indianapolis, Ind. 


Newton Mch. Tool Wks., Inc., Philadelphia, Pa. 


Niles-Bement-Pond Co., New York. 

Owen Mch. Tool Co., Springfield. 

Pratt & Whitney Co., Hartford, Conn. 
Sellers, Wm., & Co., Inec., Philadelphia, Pa. 
Slate, Dwight, Mch. Co., Hartford, Conn. 
Waltham Watch Tool Co., Springfield, Mass, 
Whitney Mfg. Co., Hartford, Conn. 


Milling Cutters, 
Becker-Brainard Milling Mch. Co., Hyde Park, 


Boker, Hermann, & Co., New York and Chicago. 


Boston Gear Works, Norfolk Downs, Mass, 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Garvin Mch. Co., New York. 

Morse Twist Drill & Mch. Co., New Bedford. 
Pratt & Whitney Co., Hartford, Conn. 
Standard Tool Co., Cleveland, O. 

L. S. Starrett Co,, Athol, Mass. 


Milling Tools (Hollow Adjustable), 
Geometric Tool Co., New Haven, Conn. 


Molding Machines, 
S. Obermayer Oo., Cincinnati, O. 


Motors. 
Steffey Mfg. Co., Philadelphia, Pa. 


Motors (Electric), 
Crocker-Wheeler Co., Ampere, N. J. 
Eek Dynamo & Motor Wks., Belleville, N. J. 
General Electric Co., Schenectady, N. Y. 
Guarantee Electric Co., Chicago, Il. 
Jeffrey Mfg. Co., Columbus, O, 
Lincoln Motor Works Co., Cleveland, O. 
Robbins & Myers Co., Springfield, O. 
B. F. Sturtevant Co., Hyde Park, Mass, 
Western Electric Co., Chicago, -IIl. f 
Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 


Name Plates, 
Becker, August, Engraving Co., Boston, Mass, 
Sackmann, W. L., Akron, O. 
Turner Brass Works, Chicago, II]. 


Nozzles. 

McCullough-Dalzell Crucible Co., Pittsburg, Pa. 
Nut Tappers, 

Acme Mehy. Co., Cleveland, 0. 

National Mchy. Co., Tiffin, O. 


Oil Cans, 
Delphos Mfg. Co., Delphos, O. 
Oil Cups. 
Bay State Stamping Co., Worcester, Mass. 
C. H. Besly & Co., Chicago, Ill. 
W. M. & CO. F. Tucker, Hartford, Conn. 
Winkley Co., Detroit, Mich. 
Oil Hole Covers. 
Bay State Stamping Co., Worcester, Mass. 
W. M. & C. F. Tucker, Hartford, Conn. 
Winkley Co., Detroit, Mich. 
Oilless Bearings, 
Arguto Oilless Bearing Co., Philadelphia, Pa. 
Packing. 
Houghton BD. F., & Co., Philadelphia, Pa. 
Jenkins Brog., New York. 
New York Belting and Packing Co., New York. 


Paints and Varnishes, 
Devoe, F. W., & Co., New York. 
Dixon, Joseph, Crucible Co., Jersey City, N. J. 


Patterns, Wood and Metal. 
Penn Pattern Wks., Chester, Pa. 


Pattern Letters, 

Butler, A. G., New York. 

Patents, 

- Burnham, Royal BH., Washington, D. C. 
Howson & Howson, Philadelphia, Pa. 
Macdonald & Macdonald, New York. 
Parker, C. L., Washington, D. C. 

Stevens, Milo B., & Co., Washington, D. ©. 
Whittlesey, Geo. P., Washington, D. C. 


Pattern Shop Equipment. 
Colburn Mch, Tool Co., Franklin, Pa. 
Fox Machine Co., Grand Rapids, Mich. 


Phosphorizers, 
McCullough-Dalzell Crucible Co., Pittsburg, Pa. 


Pipe-Cutting and Threading Tools, 
Armstrong Mfg. Co., Bridgeport, Conn. 
Bignall & Keeler Mfg. Co., Edwardsville, Ill. 
Curtis & Curtis Co., Bridgeport, Conn. 
Hart Mfg. Co., Cleveland, O. 
Loew Mfg. Co., Cleveland, O. 
Merrell Mfg. Co., Toledo, O. 
Murchey Mch. & Tool Co., Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
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Locomotive Frame Repairs 


have been much simplified by the 
use of our new 


Fire Brick Moulds 


as we are in a position to furnish 
them in standard sizes to fit a 
great variety of frames, thus per- 
mitting of the repair being made 
in division shops and round 
houses without the aid of pattern 
makers or moulders. 


THERMIT WELDS 


not only furnish a quick “means 
of repairing broken locomotive 
frames and drivers, but actually 
make them STRONGER than they 
were originally, as, by our pro- 
cess, a fused collar or reinforce- 
ment is left around the weld. 


Write for Pamphlet No. 15A 


Goldschmidt ZThermit Company 


90 WEST STREET, NEW YORK CITY 
432-436 Folsom Street - - San Francisco 


SAVE WORK AND WEAR. 


Oil Hole Covers and Oil Cups save work for the engineer 
or machinist, and save wear on delicate ma- 
chinery by keeping oil channels free from 
dust. The Winkley Oil Hole 
Covers are the original covers 
and are made in many styles 
and sizes to suit all kinds of machinery. Dust proof, 
self closing, easly cleaned, economical and an orna 
ment toany machine. Send for booklet, “Otling Devices. 


THE WINKLEY CO., 229, Abhstt Street 


TAPS AND DIES 


Of Every Description. 
BUTTERFIELD & CO., 


DERBY LINE, VERMONT. 
ROCK ISLAND, CANADA. 


Handy Oilers 


SSW 


UZ AM 


Style J. Reser- 
voir Oil Cup. 


DUST PROOF AND OIL TIGHT4) 


Oit HOLE COVERS 


eryie Cc. 


isa Definite Statement. 


STYLE “A” 
ER GOES YOU 
ONE BETTER 


It is used as an air valve. 
Can this be done with any 
other cover? 


Style A. 


a, 
er | 


ro 


oa = 


No plugging up. 
Oil tight and 


dust proof. Send for samples and price lists. 
Bay State CET BUSY WITH 
H W.M. & C. F. TUCKER 
Stamping Co., Hartford, Conn. ; 
Worcester, Mass. PACIFIC COAST AGENT—C. Duccmmun, 


Los Angeles, Cal. FOREIGN AGENTS— 
Fenwick Freres & Co., Paris, France. 
C. W. Burton Griffiths & Co., Lcendon, Eng. 


European Agents, 
Chas. Churchill & Co. 


— | 


Jie Forgings 


Weldless Rings, Steel Forgings. 


| 


il 


WE WANT TO DO 


Your Machine Work 


OUR SPECIALTIES INCLUDE 


Boiler, Tank and Copper Work 
Sheet Iron Work Pipe Bending 
Patterns Blacksmithing 


10 per cent. to 25 per cent. more 
blanks can be cut by dies finished 
from our Forgings. Our steel is made 
especially for us and we forge by a 
process that is all our own. 


HAY-BUDDEN MFC.CO. 


254 No. Henry St.,Brooklyn, N. Y. 


SKINNER SHIP BUILDING & 
DRY DOCK CO. 
BALTIMORE, MARYLAND 
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Burke Milling 
Machine No. 3 


Longitudinal feed of table 
6''; Traverse feed 214"; Ver- 
tical motion to knee 8%"; 
Maximum distance between 
center of spindle and table 
7’; Working surface of table 
81g x 12; Greatest distance 
between centers (6” swing) 
51g"; Largest diameter of 
cone 6’; Smallest diameter 
of cone 314"; Driving belt 
2''; Taper hole in spindle 
B. & S. No. 8; Hole in spin- 
dle 16"; Height over all 26"; 
Loose pulley on counter- 


shaft 7 x 24; Speed of 
countershaft 280 revolu- 


tions. 
Write for prices 
and details. 


High Speed Service at Low Speed Cost 


Three Rivers Tool Company, s?* Three Rivers, Mich. 


Matthews High Speed 
Reamers and Core Drills 


have blades of high-speed steel brazed into 
a soft steel body and give five to six times 
the service of carbon steel tools. 

No loose blades; hard cutting edges; less 
resharpening needed; more speed, more 
work and less cost per piece done. 


Write for Price List and Testimonial Leaflet. 


Universal Adjustable Reamers 


If you have used our reamers you know their merits. 


order will convince you. 


Construction, Quality and 
Workmanship the Best. 


cS Z 


Send for Catalogue. 


If not, a trial 


Or to convince you we will send you a reamer, 


and if you are not satisfied in every respect, you may return it. 


The Schellenbach @ Darling Tool Co., Cincinnati, Ohio 


Agents for Great Britain: C. W. Burton, Griffiths & Co., London. 


You Can Reckon to Save 


Time, money and trouble in bolt cutting with 


the Landis Bolt Machines— 


THE IMPROVED LANDIS DIE 


doubles the production of work, gives twenty 


times the service of a hobbed die, requires no 
annealing or retempering, has positive lead, 
correct clearance, and covers a wide range of 


Let us send you the book. 
Landis Machine Co. 


Waynesboro, Pa. 


Schuchardt & Schutte, Sole Representatives for 
England, China and Japan 


special work. 


Classified Index to Advts. (Continued), 


D..Saunders’ Sons, Yonkers, N. Y. 

Standard Engineering Co., Ellwood City, Pa. 
Stoever Fdry. & Mfg. Co., Myerstown, Pa. : 
Trimont Mfg. Co., Roxbury, Mass. 

Williams Tool Co., Hrie, Pa. 


Planers, Metal. ; 
American Tool Wks. Co., Cincinnati, O. 
Betts Mch. Co., Wilmington, Del. 
Cincinnati Planer Co., Cincinnati, O. 
Cleveland Planer Wks., Cleveland, O. 
Detrick & Harvey Mch. ©o., Baltimore, Md, 
Flather, Mark, Planer Co., Nashua, N. H. 
Gleason Works, Rochester, N. Y. 
G. A. Gray Co., Cincinnati, O. 
Hamilton Mch. Tool Co., Hamilton, O. 
Morton Mfg. Co., Muskegon Heights, Mich. 
New Haven Mfg. Co., New Haven, Conn. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Whitcomb-Blaisdell Mch. Tool Co., Worcester. 
W. A. Wilson Mch. Co., Rochester, N. Y, 


Plumbago. 
S. Obermayer Co., Cincinnati, O. 
Paxson, J. W., & Co., Philadelphia, Pa. 


Pneumatic Drills, Hammers, Grinders, ete, 
Chicago Pneu. Tool Co., Chicago, Ill. 
Independent Pneu. Tool Co., Chicago and N. ¥, 
Ingersoll-Rand Co., New York. ; 
Pneumatic Tools, 
Chicago Pneu. Tool Co., Chicago, Ill. 
General Penu. Tool Co., Montour Falls, N. Y. ; 
Independent Pneu. Tool Co., Chicago and N. Y. 
Ingersoll-Rand Co., New York. 
Manning, Maxwell & Moore, Inc., New York, 


Presses. 
Billings & Spencer Co., Hartford, Conn. 
E. W. Bliss Co., Brooklyn, N. Y. 
Burroughs, Charles, Co., Newark, N. J. 
Garvin Mch. Co., New York. 
Hamilton Mch, Tool Co., Hamilton, O. 
Hoefer Mfg. Cx., Freeport, Ill. 
Lucas Mch. Tool Co., Cleveland, O. 
Miner & Peck Mfg. Co., New Haven, Conn, 
Niles-Bement-Pond Co., New York. 
Springfield Mch. Tool Co., Springfield, O. 
Toledo Mch. & Tool Co., Toledo, O. 
Waterbury-Farrel Fdry. & Mch. Co., Waterbury. 
Watson-Stillman Co., New York. 
Williams, White & Co., Moline, Ill. 
Pulley Blocks. 
Yale & Towne Mfg. Co., New York. 
Pulleys. 
American Pulley Co., Philadelphia, Pa. - 
Jeffrey Mfg. Co., Columbus, O. 7 
Latshaw Pressed. Steel & Pulley Co., Pittsburg, Pa. — 
Poole Eng’r’g & Mch. Co., Baltimore, Md. > 
Saginaw Mfg. Co., Saginaw, Mich. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Wood’s Sons, i. B., Co., Chambersburg, Pa. 
Pumps. 
Burroughs, Charles, Co., Newark, N. J. 
Waterbury-Farrel Fdry. & Mch. Co., Waterbury. 
Watson-Stillman Co., New York. 
Punches and Dies. 
Armstrong-Blum Mfg, Co., Chicago, Ill. 
Burke Mchy. Co., Cleveland, O. 
Globe Mch. & Stamping Co., Cleveland, 
Pratt & Whitney Co., Hartford, Conn. 
I. P. Richards, Providence, R. I. 
Watson-Stillman Co., New York. 
Whitman & Barnes Mfg. Co., Chicago, 


Punching and Shearing Machinery. 
Bertsch & Co., Cambridge City, Ind. 
Birdsboro Steel Fdry. & Mch, Co., Birdsboro, 
B. W. Bliss Co., Brooklyn, N. Y. 
Cincinnati Punch & Shear Co., Cincinnati, 0. 
Krips-Mason Mech, Co., Philadelphia, Pa. 
Long & Allstatter Co., Hamilton, O. 
Niles-Bement-Pond Co., New York. mes) 
Pratt & Whitney Co., Hartford, Conn. 
Royersford Foundry & Mch. ©o., Royersford, Pa. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Toledo Mch. & Tool Co., Toledo, O. 
Waterbury-Farrel Fdry. & Mch, Co., Waterbury. 
Watson-Stillman Co., New York. 
Williams, White & Co., Moline, Ill. 
Reamers. 
Cleveland Twist Drill Co., Cleveland, O. 
Morse Twist Drill & Mch, Co., New Bedford. 
Pratt & Whitney Co., Hartford, Conn. 
John M, Rogers Works, Gloucester City, N. J. 
Schellenbach & Darling Tool Co., Cincinnati, 0. 
Standard Tool Co., Cleveland, 0. 
Three Rivers Tool Co., Three Rivers, Mich. 
Van Dorn Electric & Mfg. Co., Cleveland, 0. ie 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Reamers, Adjustable, 
Lapointe Machine Tool Co., Hudson, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Rogers, John M., Works, Gloucester City, N. J. 
Reamers, Pneumatic. ' 
Independent Pneu. Tool Co., Chicago and N, ¥- 
Stow Flexible Shaft Co., Philadelphia, Pa. 
Rivet and Spike Machinery, 
National Mchy. Co., Tiffin, O. 
Riveters. : ‘ 
Chambersburg Engineering Co., Chambersburg, Pa. 
General Pneumatic Tool Co., Montour Falls, N. Y. 
Grant Mfg. & Mch. Co., Bridgeport, Conn. 
Ingersoll-Rand Co., New York. < 
Niles-Bement-Pond Co., New York. ‘ 
Wm. Sellers & Co., Inc., Philadelphia, Pa. 
Waterbury-Farrel Fdry. & Mch. Co., Waterbury. 
Roller Bearings. 
Bantam Anti-Friction Co., Bantam, Conn, 
Hess-Bright Mfg. Co., Philadelphia, Pa. 
Saw Blades. 
Diamond Saw & Stamping Wks., Buffalo, N. Y- 
Massachusetts Saw Wks., Chicopee, Mass. 
Millers Falls Co., New York. 
’ West Haven Mfg, Co., New Haven, Conn. 


— 


0. 


Ill. 


Pa. 


For Alphabetical Index, see Page 36. 


August, 1907. 


RAILWAY MACHINERY. 


Classified Index to Advts. (Continued), 


Saw Sharpening Machines, 
Cochrane-Bly Co., Rochester, N. Y. 

Saw Tables, 
Crescent Mch. Co., Leetonia, Ohio. 
Hub Mch. & Tool Co., Philadelphia, Pa. 

Saws, Power and Hand, 
Birdsboro Steel Fdry. & Mch,. Co., Birdsboro, Pa. 
Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Hspen-Lucas Mch. Wks., Philadelphia, Pa. 
Millers Falls Co., New York. 
H. T. Story, Chicago, Il. 
Robertson Mfg. Co., Buffalo, N. Y. 
Tabor Mfg. Co., Philadelphia, Pa. 
West Haven Mfg. Co., New Haven, Conn, 


Saws, Band. 
Crescent Mch. Co., Leetonia, O. 
Fox Mch. Co,, Grand Rapids, Mich, 
Schools, 
American School of Corr., Chicago, I1l. 
Pratt Institute, Brooklyn, N. Y. 
The International Corr. Schools, 
Screw Machinery, 
Asa S. Cook Co., Hartford, Conn. 
Screw Machines, 
Cleveland Auto. Mch, Co., Cleveland, O. 
Garvin Mch. Co., New York. 
National-Acme Mfg. Co., Cleveland, 0, 
Pratt & Whitney Co., Hartford, Conn. 
Warner & Swasey Co., Cleveland, O. 
Screws, 
Cleveland Cap Screw Co., Cleveland, O. 
Separators, Oil. 
National Separator & Mch, Co., Concord, N. H. 
Shade Rollers, 
Hartshorn, Stewart Co., Hast Newark, N. J. 
Shaft Hangers, 
Wood’s Sons, T. B., Co., Chambersburg, Pa. 
Shapers. 
American Tool Wks. Co., Cincinnati, 0. 
Cincinnati Shaper Co., Cincinnati, O. 
Eberhardt Bros. Mch. Co., Newark, N. J. 
Flather & Co., Nashua, N. H. 
Flather, Mark, Planer Co., Nashua, N. H. 
Fox Mch. Co., Grand Rapids, Mich, 
Gould & Eberhardt, Newark, N. J. 
Wendey Mch. Co., Torrington, Conn. 
Hamilton Mch. Tool Co., Hamilton, O. 
Kelly, R. A., Co., Xenia, O. 
Morton Mfg. Co., Muskegon Heights, Mich. 
New Haven Mfg. Co., New Haven, Conn. 
Newton Mch. Tool Wks., Inc., Philadelphia, 
Niles-Bement-Pond Coc., New York. 
Potter & Juhnston Mch. Co., Pawtucket, R. I. 
Pratt & Whitney Co., Hartford, Conn. 
Rhodes, L. E., Hartford, Conn. 
Rockford Mch. Tool Co., Rockford, Ill. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Smith & Mills, Cincinnati, O. . 
Springfield Mch. Tool Co., Springfield, O. 
Stockbridge Mch. Co., Worcester, Mass, 
Walcott & Wood Mch. Tool Co., Jackson, Mich. 
Shop Boxes, 
Lyon Metallic Mfg. Co., Aurora, Ill. 
Slotting Machines. 
Betts Mch. Co., Wilmington, Del. 
Dill, T. C., Mch. Co., Philadelphia, Pa, 
Garvin Mch. Co., New York. 
New Haven Mfg. Co., New Haven, Conn. 
Newton Mch. Tool Wks., Inc., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Speciai Machinery, 
Blanchard Mch..Co., Boston, Mass, 
Bliss, BH. W., Co., Brooklyn, N. Y. 
Dexter, Chas. S., Attleboro, Mass. 
Elgin Tool Works, Elgin, Ill. 
Garvin Mch. Co., New York. 
National Tool Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Skinner Ship Building & Dry Dock Co., Baltimore. 
Waltham Mch, Wks., Waltham, Mass, 
Waterbury-Farrel Fdry. & Mch. Co., Waterbury. 
Williams, White & Co., Moline, Ill. 
W. A. Wilson Mch. Co., Rochester, N. Y. 
Speed Changing Devices, 
Evans, G. F., Newton Centre, Mass. 
Stamping, Sheet Metal. 
Globe Mch. & Stamping Co., Cleveland, O. 
Stamps, Letters and Figures, 
Schwerdtle Stamp Co., Bridgeport, Conn. 
Steel, 
Boker, Hermann, & Co., New York and Chicago. 
Bourne-Fuller Co., Cleveland, O. 
Colonial Steel Co., Pittsburg, Pa. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Heller Bros. Co., Newark, N. J. 
Wm. Jessop & Sons, Ltd., New York. 
National Tool Co., Cleveland, O. 
Steel Castings and Forgings, 
Birdsboro Steel Fdry. & Mch. Co., Birdsboro, Pa. 
Chester Steel Castings Co., Philadelphia, Pa. 
Hay-Budden Mfg. Co., Brooklyn, N. Y. 
Wm. Jessop & Sons, Ltd., New York. 
Steel Rules. 
Brown & Snarpe Mfg. Co., Providence, R. I, 
Keuffel & Esser Co., New York. 
Lufkin Rule Co., Saginaw, Mich. 
Steel Shelving, Racks, Barrels, Tables, etc, 
Federal Steel Fixture Co., Chicago, Ill. 


Scranton, Pa. 


Pa. 


Stoppers, 

McCullough-Dalzell Crucible Co., Pittsburg, Pa. 
T Bolt Heads, 

Lang, G. R., Co., Meadville, Pa. 
Taps and Dies, 


Bay State Tap & Die Co., Mansfield, Mass. 

C. H. Besly & Co., Chicago, Il. 

Butterfield & Co., Derby Line, Vt. 

8. W. Card Mfg. Co., Mansfield, Mass. 

J. M. Carpenier Tap & Die Co., Pawtucket, BR. I. 
Cleveland Twist Drill Co., Cleveland, O. 
Geometrie Tool Co., New Haven, Conn. 

Hart Mfg. Co., Cleveland, 0. 


For Alphabetical Index, see Page 36. 


SENT ON APPROVAL 


INDEPENDENT PNEUMATIC TOOL CO. 


Manufacturers of Piston Air Drills, Pheumatic Hammers, and Air Tools of all kinds 


GENERAL OFFICES : First National Bank Bldg., Chicago. 
Eastern Offices: 170 Broadway, New York City 


Sr One Piece Riveting Hammer No. 90. 


MADE OF ONE SOLID PIECE OF DROP FORGING 

No coupling between barrel and handle. 

Nothing to get out of order and cause trouble. 

Will drive rivets faster and better than any other Hammer made. 


CATALOG ON REQUEST 


Does your 


‘“‘Highest in Efficiency 
Lowest in Price.” 


THIS BOLT DRIVER, 
Drop Forged from Bar Steel, 


is very handy and a time saver when turning 
square or hexagon pieces. Write for catalog. 


Three Sizes 


ARMSTRONG BOLT 


“The Tool 


Armstrong Bros. Tool COs, sider Peopie.” 


113 N. Francisco Ave., CHICAGO, U.S.A. 


SEE OUR TOOL HOLDER AD, PAGE 85. 


file contain a copy of 


CATALOGUE OF 


Buckeye Electric 
Blue Printing Machines 
fe 
IT SHOULD 


Buckeye Engine 
Company 


Dept. B. P. SALEM, OHIO 


Mighty handy 
for jig work. 


Our Manufacturers’ 
Drill has adjustable 
top columns, three 
changes of speed for 
eachspindle entirely 
independent of eac 

other, lots of power, 
positive drive, quick 
changes of speed 
and plenty more 
good features which 
we can’t tell about 
here. Getthecatalog, 


1 to 6 SPINDLES. 


The Fenn [lachine Company, 
Hartford, Conn., U.S.A. 
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Bolt Headers and Nut 


Write to us 
for anything 
you want in 
this line. 


Schuchardt & Schutte, 


holm. 


THE ACME MACHINERY COMPANY, Cleveland, Ohio, U. S. A. 


Office, 1125 Hamilton Street. 


HEAD »” SHOULDERS 


OVER HIS FELLOWS 
looms the man who has a specialized 
education. There is more opportunity 
for the Technical man today than for 
workers in any other line of industry. 
There are not enough Technical schools 
to supply the demand for trained Elec- 
tricians, Engineers, Architects, Drafts- 
men etc. Turn to the ‘‘ Help Wanted” 
columns of any daily newspaper and 
compare the number of clerks, cash- 
iers, book-keepers, stenographers, etc., 
looking for work with the large num- 
ber of employers seeking to engage 
men having technical training. 

No matter what your age, location, 
or present employment may be youcan 
start now to fit yourself for a well paid 
position of trust and responsibility, 
where you will be the directing force 
instead of a mere piece of machinery. 

We employ no agents to annoy you 
with repeated calls at your home or 
place of business. We talk to you only 
by mail. The money you pay us is not 
used to maintain an expensive organi- 
zation of high priced agents, but is 
used to give you better instruction at 
a lower cost. 

American School of Correspondence 
Chicago, Ill., U.S. A, 
om CQOUPON--Cut out and mail todayou== 


Please send me 200 (page handbook. [| am interested 
in the course marked “‘ X.” MACHINERY, 8-'07. 
eo Engineering —Civil Engineering 
—Tool Making —Structural Engineering 
—Pattern Making —Locomotive Engineering 


—Die Sinking —Allternating Current Work 
—Shop Practice : —Heating, Ventilating and 
—Stationary Engineering Plumbing 


—College Preparatory Course 
fitting for entrance to en- 
gineering schools) 


—Boilers and Engines 
—Electrical Engineering 


se, 8 0/6 me le a. ¢ 6.m @e eleneue (ef Wwe ats fp Alu 6)eye)'e. ee 


ow 8 0.6 9 ie 00 Bie © ee eae Ohare @ pls ose 6 


Cut OUT AND FILE the three Shop Operation Sheets in this 


number. Your set may be worth a hundred dollars to you some day 


We are experts in the 
manufacture of Name 
Plates for machinery 
and other purposes. 


Designs Submitted. 
Estimates Given. 


‘Send us your inquiries. 


The TURNER BRASS WORKS 


50 North Franklin Street 
CHICAGO, ILLINOIS 


appers. 


EUROPEAN AGENTS: 


C logne, Brussels, Berlin 
Paris, Vienna and Stock- 


C. W. Burton, Griffiths & Co. 
London, 


GLOBE TUMBLERS 


The tumbler that’s different and 
better in every way. Stands on one 
leg and admits of perfect control in 
the degree of action on the barrel’s 
contents. Saves room—saves time— 
saves dirt—saves back-ache. New 
Tumbler Book FREE, 


AND 


“THE SILENT PARTNER” 


A magazine that has the whole liter- 
ary world talking. Advertisers, 
editors and literary men pronounce 
it a ‘“‘hummer,” not a mere house- 
organ but an absorbing, captivating 
and fascinating little magazine. A 
sample copy FREE if you ask on 
your business letter-head. 


Write for the sample copy and 
request the Tumbler Book. 


Address, 


The Globe Machine 
& Stamping Co. 


974 Hamilton St., Cleveland, O. 


Classified Index to Advts. (Continued). 


Ideal Opening Die Co., New York. 

Wm. Jessop & Sons, Ltd., New York. 
Lapointe Machine Tool Co., Hudson, Mass. 
Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mch. Co., New Bedford, 
Pratt & Whitney Co., Hartford, Conn. 

Reed Mfg. Co.,: Brie, Pa. 

Standard Tool Co., Cleveland, O, 

Toledo Mch. & Tool Co., Toledo, O. 
Waltham Mch. Wks., Waltham, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Whitman & Barnes Mfg. Co., Chicago, Ill. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Tapping Attachments. 


Beaman & Smith Co., Providence, R. 1. 
Cincinnati Mch. Tool Co., Cincinnati, O. 
Modern Tool Co., Erie, Pa. 


Tapping Machines. 


Baker Bros., Toledo, O. 

Blair Tool & Mch. Works, New York. 
Burke Mechy. Co., Cleveland, O 

Garvin Mch. Co., New York, 

Murchey Mch. & Tool Co., Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
Saunders’, D., Sons, Yonkers, N. Y. 


Tap Removers, Broken, 


Atlas Mch. Co., Providence, R. I. 


Thermit, 


Goldschmidt Thermit Co., New York. 


Thread Cutting Tool. 


Billings & Spencer Co., Hartford, Conn. 
Pratt & Whitney Co., Hartford, Conn. 
Rivett Dock Co., Brighton, Mass. 


Tire Welders and Benders. 


Williams, White & Co., Moline, Ill. 


Tools, 


Hammacher, Schlemmer & Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 


Tool Holders, Lathe and Planer, 


Armstrong Bros. Tool Co., Chicago, Ill. 
Beaman & Smith Co., Providence, R. I. 
Billings & Spencer Co., Hartford, Conn. 
Carr Bros.,. Syracuse, N. Y. 

Fairbanks Co., Springfield, 0. 

O. K. Tool Holder Co., Shelton, Conn. 
Pratt & Whitney Co., Hartford, Conn. 
Western Tool & Mfg. Co., Springfield, O. 


Tool Racks, 3 


Federal Steel Fixture Co., Chicago, Ill. 
Lyon Metallic Mfg. Co., Aurora, [1]. 
New Britain Mch. Co., New Britain, Conn. 


Tracks, Trolley and Overhead, 


Yale & Towne Mfg. Co., New York, 


Transformers, 


Crocker-Wheeler Co., Ampere, N. J. 
General Elec. Co., Schenectady, N. Y. 4 
Westinghouse Blec. & Mfg. Co., Pittsburg, Pa. 


Transmission Machinery. 


Jeffrey Mfg. Co., Columbus, O. 
Link Belt Co., Philadelphia, Pa. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Wood’s Sons, T. B., Co., Chambersburg, Pa. 


Trimmers, Wood, 


Fox Mch. Co., Grand Rapids, Mich. 


Trolleys. 


Yale & Towne Mfg. Co., New York. 


Tubing, 

Standard Welding Co., Cleveland, O. 
Tumbling Barrels. 

Globe Mch. & Stamping Co., Cleveland, O. 
Turnbuckles. 

Cleveland City Forge & Iron Co., Glayelane: oO. 
Turret Heads. 

Baker Mch. Co., New Bedford, Mass. 
Turret Machinery. 


Bullard Mch. Tool Co., Bridgeport, Conn. 
Fay & Scott, Dexter, Me. 
Gisholt Mch. Co., Madison, Wis. 


Hendey Mch. Co., Torrington, Conn. 
Jones & Lamson Mch. Co., Springfield, Vt. 


Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 


Warner & Swasey Co., Cleveland, O. 


Windsor Mch. Co., Windsor, Vt. 


Universal Joints, 


Baush Mch. Tool Co., Springfield, Mass. 
Boston Gear Wks., Norfolk Downs, Mass. 


Valves. 
Jenkins Bros., New York. 
Vises. 
Armstrong Mfg. Co., Bridgeport, Conn. 


Athol Mch. Co., Athol, Mass. 
Atlas Mch, Co., Providence, R. I. 


Graham Mfg. Co., Providence, R. I. 
Merrill Bros., Brooklyn, N. Y. 


Pittsburgh Auto Vise & Tool Co., Pittsburg, Pa. 
Plunket, J. E., Chicago, Ill. 

Prentiss Vise Co., New York. 

Reed Mfg: Co., Erie, Pa. 


Skinner Chuck Co., New Britain, Conn, 
Titus Mch. Works, Marion, O. 


Wyman & Gordon, Worcester, Mass. 


Welding. 


Goldschmidt Thermit Co., New York. 
Standard Welding Co., Cleveland, O. 


Wire Nail and Washer Mchy. 


Acme Mchy. Co., Cleveland, O. 
National Mchy. Co., Tiffin, O. 


Wood Working Machinery. 


Crescent Mch. Co., Leetonia, O. 
Fox Mch. Co., Grand Rapids, Mich. 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 


Wrenches, 


Armstrong Mfg. Co., Bridgeport, Conn. 

Bemis & Call, H. & T.,.Co., Springfield, Mass. 
Billings & Spencer Co., Hartford, Conn. 

J. M, Carpenter Tap & Die Co., Pawtucket, R. I. 
Coes Wrench Co., Worcester, Mass, 

Greene, Tweed & Co., New York. 

Keystone Drop Forge Wks., Chester, Pa. 

Reed Mfg. Co., Drie, Pa. 

Trimont Mfg. Co., Roxbury, Mass. 

Whitman & Barnes Mfg. Co., Chicago, Ill. 

J. H. Williams & Co., Brooklyn, N. Y. 


For Alphabetical Index, see Page 36. 
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“BLISS” 


COMPLETE DROP FORGING PLANTS 


We have in our employ 
men experienced in this 


class of work and are pre- 


pared to fit out complete 


Drop Forging Plants 


with the most up-to-date 


machinery for every de- 


partment, including Drop 


Hammers, Dies, Trim- 


ming Presses, Furnaces, 


Blowers, etc. 


Quality unexcelled. 


FOX TRIMMERS 


Here is.a machine which is capable of making an average 
saving of an hour a day on each pattern maker you employ. 


It is so much easier to operate the machine than to do the 
work by hand that the workmen will always use it. : 


Don’t say ‘We havea trimmer;’ unless you have the latest 
improved style F Fox Trimmer, what you are using isn’t worthy 
of being called a trimmer, by comparison with one of these 


Get the new trimmer catalog. 


FOX MACHINE CO., crsno rivins, mice. 


Write for prices and full 


particulars. 


E. W. BLISS CO. 


5 ADAMS STREET, - BROOKLYN, N. Y. 


Chicago Agents: The Stiles-Morse Co., 138 Jackson Boulevard, Chicago, Ill. 
European Office: 100 Boulevard Victor-Hugo, St. Ouen (Paris), France. 


14 


TWO 
UNIQUE 
ADVANTAGES 


Note the two rows 
of holes tn the 
turret. 

Do you see the 
advantage ? 

The stock passes 
directly through 
the turret, thereby 
permitting tt to 
be machined to any 
length up to the 


limtt of the feed. 
Do you notice how 


the die head clears 
the turret slide? 


Distributing Agents Made by 


Hill, Clarke & Co., Inc., The Wood Turret Machine Co. 
Boston, Chicago, New York and Philadelphia Terre Haute, Ind. . 


° 


50 RAILWAY MACHINERY. August, 1907. 


THE B. & S. BELT CLAMP 


Can’t slip. Why? Because its 
cam motion grips tighter as the 
belt is tightened. Belts up to 36 
in. wide can be drawn together 
and laced while on the pulleys. 


When Speed and 
Power are Right the | 
Drills Don’t Break. 


The saving in drills 
alone, therefore, will 
more than pay for the 
installation of the 


KNECHT FRICTION 
SENSITIVE DRILL, 


and the many other 
advantages will be 
clear gain. Don’t you 
think it would pay 
you to investigate? 


HARTFORD 


Ver sim l e and Our book is ready. 
y y THE KNECHT BROS. CO. 
handy to work. 819 Wade Street, 


CINCINNATI, 0. 


Schuchardt & Schutte, § 
Berlin, Vienn St. # 


Our new 1907 catalogue mailed 
gladly. 


THE BILLINGS & SPENCER CO. 


Hartford, Conn. 


CINCINNATI 2 


rs 


Heavy Pattern Upright Drilling and Tapping Machines 
embody every known improvement which can be used to advantage 


We call particular attention to the PATENT POSITIVE GEARED FEED located 
directly on the head giving six changes of feed, each clearly indexed, all in full view of 
the operator, adjusted instantaneously by fixed handles, doing away with all belts and 
climbing to the top of the machine to make changes 

Also to the PATENT GEARED TAPPING ATTACHMENT located directly on the 
spindle by which the machine can be started, stopped or reversed instantly and which 
| arrangement is absolutely original with us and not copied. 


Our new catalogue gives much information concerning our line. 


=~ (Cincitmati Machine Tool Co., Western Ave. and Frank St., Cincinnati, 0., U.S.A. 


COES WRENCHES Automaticana Special Machida 


Inventions perfected. 


Steel Always Reliable Correspondence solicited. 


THE W. A. WILSON MACHINE COMPANY, 
Rochester, N. Y., U. S. A. 
BUILDERS OF VARIABLE SPEED IRON PLANERS, 


WRITE FOR CATALOG L 


“aie LATHES 


COES WRENCH CO., Worcester, Mass. For Burnishing, Knurling, 


Or, J. H. &raham &€ \, J. C. McCarthy & Co., New York. Trimming and Spinning 


THE GRANT RIVET | SPeet Metal 


SPINNING MACHINE | rae warersury FARREL 
FOUNDRY AND MACHINE CO, 


Covers a wide range of riveting Waterbury, Conn., U.S.A. 
and does its work more quickly, more Western Office, Cleveland, Ohio 
uniformly and with a better finish 
than any similar machine. More- 
over, the process is perfectly noise- 
less; there is no blow struck, plates 
are not cracked or bruised, and a 
smooth, perfect head is swedged 
on the rivet shank at the rate of 
one each second. 


Denatured or 


Industrial Alcohol 


By RUFUS FROST HERRICK. 


A treatise on the history, manufacture, uses 
and possibilities of Industrial Alcohol in the 


Compare this with your present riveting 
countries permitting its use. 


time. Looklet on request. 


Bound in cloth. 8vo. IX + 512. pages, 
163 figures. Price, $4.00 net. 


The Grant Mfg. 2 Machine Co. 


: 8O Silliman Avenue, 
BRIDGEPORT, CONNECTICUT 


JOHN WILEY & SONS 


43-45 East 19th Street, NEW YORK CITY 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, Remi sus) omens 


Why the Constant Speed 
Drive Milling Machine ? 


In order that an unvariable power for any given dia- 
meter of cutter on any spindle speed can be available. 


How then can this Power be Obtained? 


By means of a wide belt . 
running at a high con- 
stant speed over a machine 
pulley of large diameter 
and a countershaft pulley 
of equal diameter. ‘This 
gives large belt contact 
and high belt velocity, the 
two requisites of Power. 


ADDITIONAL ADVANTAGES 
No belts to shift. All changes of spindle speed made at the side of 
the machine by the simple adjustment of index slide and lever. 
Feeds independent of spindle speeds. 


Detailed description and specifications of any of the Constant Speed 
Drive Milling Machines sent upon application. 
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MASTER BLACKSMITHS’ ASSOCIATION CONVENTION. 

The fifteenth annual convention of the International Rail- 
road Master Blacksmiths’ Association will be held at Bath 
Hotel, Montreal, Canada, August 20 to 22, inclusive. The 
subjects are: Flue Welding, John Connors, chairman; Tools 
and Formers for Bulldozers and Steam Hammers, G. M. 
Stewart, chairman; Piece Work, Grant Bollinger, chairman; 
Discipline and Classification of Work, S. Uren, chairman; 
Case-hardening Methods, Time Taken and Samples, Geo. Mas. 
ser, chairman; Best Fuel for Use in Smith Shop, Joseph 
Jordon, chairman; Frame Making, Hither Steel or Iron, Also 
Repairing Same, Grant Bollinger, chairman; Thermit Weld- 
ing, Geo. Kelly, chairman; What Can Hach Member do to 
Increase the Usefulness of the Association, G. F. Hinkens, 


chairman. 
* * ok 


The world’s automobile record was broken by Nazzaro in 
a Fiat car at Dieppe, France, July 2. He made an average 
speed of 70% miles an hour for 6 hours 4614 minutes, the 
total distance traveled being 47814 miles. 


*x* ok 


FRESH FROM THE PRESS. 


PROCEEDINGS OF THB AMERICAN WATER WoRKS ASSOCIATION at the 
26th annual convention held at Boston, Mass., July, 1906. 669 
pages, 6x9 inches. Published by the secretary, John M. Diven, 
Charleston, S. C. 


AN INVESTIGATION OF THD BoriDeS AND Siuicipps. By Oliver P. 
Watts. 68 pages, 6x9 inches. Five pages of bibliography. 
at: by the University of Wisconsin, Madison, Wis. Price, 
30 cents. 


Locomotive Data. 90 pages, 3 x 5 inches, illustrated. Published by 
Burnham, Williams & Co., Philadelphia, Pa. 

This little booklet, issued in the interest of the Baldwin Locomotive 
Works, gives in condensed form much valuable information on loco- 
motives. ‘The system of locomotive classification used by the Baldwin 
Locomotive Works is explained. The booklet contains diagrams of 
train resistance formula, grade resistance, curve resistance, tractive 
power of locomotives, both simple and compound, useful tables, ete. 


PRECISION GRINDING. By H. Darbyshire. 162 pages, 514 x 8% inches. 
39 cuts. Published in the United States by the Hill Publishing 
‘Co., New York. Price, $2. 

The work treats of the advantages of grinding, grinding wheels and 
their manufacture, methods of grinding compared, economy of grinding 
wheels and quality of finish, causes of defective work, the preparation 
of work for the grinding machine, plain cylindrical grinding, the uni- 
versal head, plain surface grinding, cutter grinding, laps and lapping, 
measuring tools and gages, etc. The work is one that should be wel- 
comed by the grinding machine operators and all who have to do with 
the use of the grinding machine. 


HFFECT OF SCALE ON TRANSMISSION OF HAT THROUGH LOCOMOTIVE 
BoIter Tuspes. By Hdward C. Schmidt and John N. Snodgrass. 
24 pages, 6 x 9 inches, illustrated. Published by the University of 
Illinois, Urbana, Ill. 

This bulletin is No. 11, issued by the Engineering Experiment Sta- 
tion of the University of Illinois, and is an account of tests, extending 
over a period of years, made to determine the effect of scale on the 
transmission of heat in locomotive boilers, especially through the tube 
walls. These tests show that the effect of scale on heat transmission 
is extremely variable, and that it has been largely over-estimated in 
many cases. The tests show that the character of the scale is all- 
important and that mere thickness is not a measure of effect. The 
general conclusions are that with various thickness of scale up to 
% inch the loss in heat transmission may vary in individual cases 
from insignificant amounts to as much as 10 or 12 per cent; that the 
loss increases somewhat with the thickness of the scale; the mechanical 
structure of the scale is of as much or more importance than the 
thickness in affecting heat transmission; and that the chemical com- 
position of the scale, except in so far as it affects the structure of 
the scale, has no direct influence on its heat-transmitting qualities. 


NEW TRADE LITERATURE. 


THH UNITED Sratms ELucrricat Toon Co., Cincinnati, O. Catalogue 
of portable electrical tools, illustrating and giving specifications for 
portable drills, grinders, etc. 

THE HERMAN PNEUMATIC MACHINE Co., Zelienople, Pa. Catalogue 
of pneumatic molding machines, rotary sand sifters, pneumatic equip- 
ment for factories, etc. 

EMMERT Mre. Co., Waynesboro, Pa. Catalogue No. 7, describing 
and illustrating Emmert patent universal vises. A price list for the 
different sizes is included. : 

FRANKLIN Mre. Co., 203 So. Geddes St., Syracuse, N. Y. Booklet 
entitled “Franklin Castings,” describing the Franklin die cast process 
of producing small finished castings. A number of different styles of 
finished castings made by. this method are illustrated. 

LumMmNn Burarine Co., Buffalo, N. Y. Illustrated catalogue contain- 
ing a comprehensive statement regarding the standard alloys produced 
by this company, the conditions under which they work most advan- 
tageously, and their limitations. 

NILuS-BEMENT-POND Co., Trinity Building, 111 Broadway, New York 
City, in its Progress Reporter for J uly, 1907, gives information regard- 
ing the Pratt & Whitney 2x26 open turret lathe, 10-foot double 
rotary planing machine, Pratt & Whitney automatic grinding machines, 
Niles gantry crane, etc. 

TarirF Spurins No. 3, being “Tariff on Machinery, Machine Tools 
and Vehicles,” issued by the Department of Commerce and Labor, 
Washington, D. C. This compilation gives the tariff schedules of all 
ae ae imposing import duties on machinery, machine tools and 

es. 

GOLDSCHMIDT THERMIT Co., 90 West St., New York. Pamphlet enti- 
tled ‘‘Thermit Steel for Welding,” being an illustrated description of 
the thermit process for repairing broken parts of machinery. Several 
interesting examples of work repaired by thermit are illustrated and 
described. ; 

NORTON Co., Worcester, Mass. New 1907 edition of catalogue on 
Grinding Wheels and Machinery. This catalogue supersedes all pre- 
vious editions and contains a comprehensive description of the pro- 
ducts of the company. 
the wheels, before shipment. 


‘stock from $200,000 to $400,000. 


It also includes an account of the testing of~* 


August, 1907. 


Tuy R. K. Ly BuonpD Macuinp Toon Co., 4605 Hastern Ave., Cin- 
cinnati, O. Catalogues on 20-inch High Speed Lathes, 24-inch High 
Speed Engine Lathe and Reducing Lathe, and Le Blond Turret Lathes 
and Equipments, respectively. These catalogues contain illustrations, 
Slinger and general descriptions of the various types of these 
athes. 

Brown & SHAarPH Mra. Co., Providence, R. I. Jooklet of gears 
castings, and pumps, compiled with special reference to the needs of 
automobile manufacture. It illustrates hardened gears and various 
other varieties of gears for motor vehicle construction. The company 
makes gray iron castings, peculiarly well suited for air-cooled and water- 
cooled automobile cylinders. 

GOLDSCHMIDT THERMIT Co., 90 West St., New York. Pamphlet de- 
scribing fire-brick molds for welding locomotive frames by the thermit 
process. These molds are now made in a variety of shapes to fit 
various parts of locomotive frames liable to fracture, and their use 
considerably simplifies the thermit process, as it eliminates much of 
the preliminary work in preparing a mold, which was necessary before. 


AMERICAN SPIRAL PIPE Works, Chicago, Ill. Catalogue of forged 
steel flanges, said to be the most complete work of its kind ever pub- 
lished on the subject. It contains illustrations of full size cross- 
sections of extra heavy hub flanges, extra heavy companion flanges, 
standard companion flanges, welding flanges, boiler flanges, tank 
flanges, riveted pipe flanges, A. S. M. H. standard riveted pipe 
flanges, riveted pipe manufacturers’ standard; and the dimensions of 
extra heavy boiler flanges, double riveting boiler flanges, etc. 


INGERSOLL-RAND Co., 11 Broadway, New York City. Bulletin on 
“Crown” Pneumatic Hammers. These hammers are fully described, . 
each detail of construction being shown, and every operation given 
attention. The design of the hammer is new and the construction 
simple. Five sizes of hammers are made for chipping, calking, scaling, 
flue-beading, etc., and four sizes, long stroke, for driving rivets from the 
smallest up to 1%-inch diameter. The bulletin also describes a dis- 
placement air meter, by which the performances of these tools have 
been tested and verified. 


Unton Twist Dritt Co., Athol, Mass. Illustrated book of informa- 
tion on gear and milling cutters. Cutters for gear wheels, twist drills, 
taps, reamers and formed cutters, which can be sharpened without 
changing the form, are listed; also milling cutters, metal slitting saws, 
angular cutters, end mills, screw slotting cutters, inserted tooth cutters, 
etc. The book contains full-size diagrams of involute gear teeth, from 
20 diametral pitch to 1 diametral pitch, inclusive, formulas in gearing, 
valuable tables, directions for grinding cutters, etc. Mechanics will 
find it an indispensable work of reference for the machine shop. 

TH McConway & Tortpy Co., Pittsburg, Pa. Pamphlet entitled 
“Car Repairman’s Guide,” being a list of the repair parts required for 
the Janney, Kelso and Pitt freight couplers, and the Buhoup three- 
stem equipment for passenger cars. The company calls the attention 
of railway officials to the desirability of ordering repair parts from the 
manufacturer of the used couplers. A great deal of unnecessary 
trouble and delay in making repairs is caused by attempts to use 
repair parts that were not made by the manufacturer, and which 
are frequently incorrect to pattern and inferior in material or 
workmanship. The object of this pamphlet is to place definite 
information in the hands of the men so that the proper repair parts 
may be secured. 


MANUFACTURERS’ NOTES. 


Brown & SHARPH Mre. Co., Providence, R. I., will close its works 


for the regular annual vacation from August 2 to August 12. During 
the vacation the offices will be open as usual. 
Tur PITTSBURG AUTOMATIC VISE AND Toou Co., Pittsburg, Pa., 


recently shipped a number of the largest vises ever constructed to the 
Portsmouth Navy Yard, N. H. ‘These vises weigh 695 pounds each, 
and are specially designed for heavy and severe service. 

CARNEGIE TECHNICAL SCHOOLS, Pittsburg, Pa., report that their 
department of mechanical engineering practice is starting a catalogue 
file, and they request manufacturers to send their catalogues in care of 
Prof. Trinks. Complete information is desired on all lines of mechan- 
ical work, from boilers and engines to automatic and special machinery. 


INDEPENDENT PNEUMATIC Too. Co., First National Bank Building, 
Chicago, Ill., reports that its business has shown a. remarkable increase 
over the corresponding period of last year. Its Aurora, Il., plant has 
been enlarged, the capacity being increased about 50 per cent. The 
plant is now running in full operation day and night, and sufficient 
orders are on hand to keep the plant running for several months. 


CROCKER-WHEELER Co., Ampere, N. J., announces that on account 
of the large volume of business in electric generators and motors in 
southern Ohio, it has been found necessary for the Cleveland office to 
open a sub-office in the Columbus Savings and Trust Co. building, Co- 
lumbus, Ohio. The sub-office will be in charge of Charles W. Cross, 
formerly of the Cleveland office. 

Tue CINCINNATI PLANER Co., Cincinnati, O., has increased its capital 
The additional capital will be used 
to cover the cost of the new plant now being built at Oakley, Ohio, 
which is a suburb of Cincinnati. This plant will be equipped complete 
with new machinery, and will be operated exclusively on large planers 
from 6 to 12 feet square. The company will continue to operate its 
present plant on the smaller sizes. The new Oakley plant is now well 
under way, and will be completed some time in September. 

LUMEN BEARING COMPANY, Buffalo, N. Y., is erecting a two 
story building 125 x 30 feet, to be used for the storage and manufac- 
turing of wooden patterns, and as a carpenter shop. This building is 
connected by a passageway with the main foundry, and is of fireproof 
construction, steel and concrete only being used. The windows are 
of wire glass and the door cases are made of pressed steel. This 
addition will greatly facilitate the company’s work, as it gives them 
a storage capacity for 50,000 patterns of the ordinary run for brass: 
foundry work. 

A new engineering society has been organized in Philadelphia called 
The Engineers’ and Constructors’ Club. The membership is ‘limited 
to the engineers composing the organization of Dodge & Day. The 
officers are Harold T. Moore, president; George Walters, secretary ; 
f&. C. Andrews, H. F. Sanville, John E. Zimmerman, C. N. Lauer, 
managers. The object of the club is to discuss subjects relating to 
engineering and construction, and to give all the members the benefit 


of the experience gained by each in his particular line of work. The 
proceedings of the club will be published regularly. 
AMERICAN Buowpr Co., Detroit, Mich., made an exhibit at 


the recent Atlantic City convention of the Master Mechanics and 
Master Car Builders Associations, which attracted much attention. 
It consisted of an American high-pressure blower in operation, emit- 
ting from the discharge a blast of air at high velocity, which heldi 
suspended about four feet above the outlet a ball of 12 inches diam- 
eter. Just why the ball remained at that point instead of flying off 
into the ocean was a question that puzzled the crowd. Those who 
are interested in the answer should write the company for an explana- 
tion. ; 

In view of the present interest in transportation problems, the 
article in the August Century entitled “The Waterways of America’” 
is a very timely one. The author, Charles D. Stewart, has an inti 
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Flanges of Curved Pipe 


Sections 


Are milled by the Blanchard Machine Company, Cambridge, Massachusetts, 
ona No. 4, PLAIN CINCINNATI MILLER as shown above. The pipe 
is made of close, hard grey iron. This section is 8 ft. 4 in. radius, has flanges 
13-%" diameter; the depth of cut is 3-16”. The cutter is 14” diameter, 
makes fifteen revolutions per minute—feed .134’’—table travel 2” per minute 
on the roughing cut. For finishing the feed is reversed, counter shaft shifted 
to fast speed, twenty-six revolutions 
Permiminite, etables travel, 334°. per 
minute, producing a smooth cut, satis- 
factory for an air-tight leaded joint. 
The pieces are brought exactly to 
gauge. 

Total time for chucking and milling 
one piece complete, fifty-five minutes. 

How would you do such work ? 

Are you using “Cincinnati” Millers? 


WE ARE /IULLING SPECIALISTS 


THE CINCINNATI MILLING MACHINE CO. 


Cincinnati, Ohio, U. S. A. 


European Agents—Schuchardt & Schutte, Berlin, Vienna, St. Petersburg, Stockholm. Alfred H. Schutte, Cologne, Brussels, Liege, 
Milan, Paris, Turin, Barcelona and Bilbao. Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle-on-Tyne and 


Glasgow. Canada Agent—H. W. Petrie, Toronto and Montreal. 
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mate acquaintance with the Mississippi and Missouri, and he gives a 
well-written review of the past and present of our great inland 
thoroughfares, as well as of their possibilities. Of no less general 
interest than this article is one by Jesse Lynch Williams, ‘“‘The Gates 
of the City,” which has been made the leading article of the issue. 
The author gives a vivid picture of the life and color, the comedy and 
tragedy of the railway stations in our great cities. 

THE new Machinery Club, organized in New York by those interested 
in the various branches of the machinery and metal trades, is making 
satisfactory progress, and has engaged quarters on the 20th and 21st 
floors of the Fulton Terminal Building, on Church St. The space pro- 
vided for the club is 36,000 square feet, and there is a possibility that 
the 19th floor of the building also will be reserved, in which case the total 
area available will be 54,000 square feet. The organization will be prim- 
arily a lunch club, but it is expected that the conveniences of the loca- 
tion and the home-like appointments will make it a general rendezvous 
of the machinery trade in New York. Resident membership will be lim- 
ited to 750, and will consist of members residing in Manhattan or hav- 
ing a regular office there. The suburban membership will be limited to 
500, and will be confined to those having a regular office outside of 
Manhattan, but within fifteen miles of New York City Hall. The 
non-resident members, limited to 1,000, will be those residing or having 
a regular office outside of the suburban membership limits. No limit 
is placed on the number of commissioned officers of the Army and 
Navy, either active or retired. The membership committee is J. R. 
Vandyck, chairman; George L. Gillon and Charles H. Crook. The 
vempores quarters of the Machinery Club are at 26 Cortlandt St., New 

ork. 


MISCELLANEOUS. 


Advertisements in this column, 25 cents a line, ten words toa line. 
money should be sent with the order. Answers addressed to our care will be 
forwarded. Original letters of recommendation should not be enclosed to un- 
known correspondents. 


The 


ADVICE.—Mechanical, both Practical and Technical. Tell me your 
needs; I’ll tell you the cost. Results or no fee. JOS. V. WOOD- 
WORTH, M.E., Arbuckle Building, Brooklyn, N. Y., U. S. A. 


A MANUFACTURING COMPANY long established can show 300 
per cent increase now, are looking for the following men: Assistant 
General Manager, Superintendent of Works, Secretary, Treasurer and 
Chief Accountant, Office Manager, Assistant Superintendent, Purchas- 
ing Agent, Mechanical Engineer, Shipping and Receiving Clerk, Fore- 
men, etc. Persons who are capable of filling these positions and who 
can invest from $2,000 to $20,000, please communicate to P. O. Box 
No. :725, Bridgeport, Conn. 


a LE ee 

AMONG THE FIRMS who rely upon us to supply them with high 
grade men are many of the leading technical employers of the country. 
Some of them need men now for responsible positions, salary $1,000- 
$5,000; service strictly confidential. Write us to-day. HAPGQOODS, 
305 Broadway, New York. 
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ARE YOU MAKING $25 to $30 PER WEEK? Be a draftsman. 
Mechanical and Structural Drawing taught by experts. Graduates in 
demand. Low tuition, including Free Books, Drawing Instruments, 
Lectures, ete. Send for circular. COLUMBIA CORRESPONDENCE 
SCHOOL, Drexel Building, Philadelphia, Pa. 


DETAIL DRAFTSMAN.—One who has had experience on machine 
tool work preferred. Preference also given Swedish, Danish or Nor- 
wegian technical graduates. State whether married or single, age, 
experience and salary expected. Address Box 135, care MACHINERY, 
49-55 Lafayette St., New York. 


DRAFTSMAN.—Mechanical, wants position; experienced on high- 
class automatic machinery, or as assistant superintendent. References. 
“J. P. H.,” care MacHinnmrRy, 49-55 Lafayette St., New York. 


DRAFTSMEN AND MACHINISTS.—American and foreign patents — 
secured promptly; reliable researches made on patentability or valid- 
ity, twenty years’ practice; registered ; responsible references. HDWIN 
GUTHRIE, Corcoran Building, Washington, D. C. 


DRAFTSMEN AND TOOLMAKERS.—Draftsmen on mill construc- 
tion, $25-$30 per week. Toolmakers on small tools, 3744 cents per 
hour. Five punch and die makers, 40 cents per hour. MAacGREGOR’S 
ENGINEERING AGENCY, Springfield, Mass. 


FIRST-CLASS GREEN SAND MOULDERS, 45c. per hour. Open 
shop. None but first-class moulders need apply. Married men pre- 
ferred. Address P. O. Box 1139, Seattle, Washington. 


FOR IMMEDIATE DELIVERY, lathes, drills, shapers, all new, all 
pees eal perigee Address Box 94, care MACHINERY, 49-55 Lafayette 
.. New York. 


' FOR SALE.—Seven Marburg Rotary Pumps, new; capacity, 300 
gallons per minute; 800 R. P. M. Will sell cheap. ELECTRIC BOAT 
CO., Quincy, Mass. 


FOR SALE.—Cyclopedia of Modern Shop Practice. A complete 
reference work for machinists, foundrymen, etc. Leather binding. 
Four volumes. Cost $18.00. Will sell for $6.00. Address ‘‘M. R. T.,” 
Box 425, Chicago, III. 


FOR SALE.—Cyclopedia of Engineering. Four volumes. Bound in 
three-quarters red morocco leather. Used but little and are in _first- 
class condition. Cost new $19.00. Will sell for $9.00. Address 
“FR. T. B.,” care MACHINERY, 49-55 Lafayette St., New York. 


FOR SALE.—A twelve-volume engineering library. Steam, electrical, 


mechanical. Cost new $60.00. Is in first-class condition. Will sell 
Ads o E8003 Address “A. R. F., care MACHINERY, 49-55 Lafayette St., 
ew York. 


FOR SALE.—Nine dollars gets an up-to-date set of books on elec- 
tricity. Five volumes. Bound in morocco leather. Cost new $19.00. 
Are in excellent condition. Address ‘‘A. M. L.,” care MACHINERY, 
49-55 Lafayette St., New York. 


FOR SALE.—Time clock made by the International Time Recording 
Co., latest pattern, used only 30 days. Address FAY & SCOTT, 
Dexter, Maine. . 


IMMEDIATE DELIVERY on new planers, best makes. 


Address — 
Box 95, care MACHINERY, 49-55 Lafayette St., New York. 


MACHINIST’S AND DRAFTSMAN’S TABLE of U. S. Standard 
steam, gas and water pipe and tapping sizes; 5c. in stamps. H. H 
MEYER, Allegheny, Pa. 


MASTER MECHANIC desires change as superintendent, assistant 
superintendent or mechanical engineer. Technical graduate, draftsman 
and designer, successful manager of men, and organizer. Good refer- 
ences. Address Box 137, care MACHINDRY, 49-55 Lafayette St., New 

ork. 


PATENTS.—H. W. T. Jenner, patent attorney and mechanical 
expert, 608 F Street, Washington, D. C. Hstablished 1883. 1 make an 
examination free of charge, and report if a patent can be had and 
exactly how much it will cost. Send for circular. Member of Patent 
Law Association. 


PRACTICAL AND THEORETICAL ADVICE on mechanical or manu- 
facturing problems. Write me. Cost given. Results guaranteed. 
W. M. DOLLAR, Industrial Engineer, Buffalo, N. Y. 


SUPERINTENDENT OR MASTER MECHANIC of over 20 years’ 
experience in both mechanical and electrical manufacturing, well 
informed of up-to-date tools, fixtures, ete., for duplicate and inter- 
changeable manufacturing. Address SUPERINTENDENT, 1386 Myrtle 
Ave., Stamford, Conn. 


WALL COUNTERSHAFTS for jewel makers, dentists, ete. Three- 
quarter or one-inch belts. . Circulars on application. ARTHUR L. 
HILL, 32 Dartmouth St., Waltham, Mass. 


WANTED.—Agents in every shop to sell Calipers. 
Address E. G. SMITH CO., Columbia, Pa. 


WANTED.—Copy of Macurnery, Engineering Edition, for January, 
1907. Address, with price, FOREIGN DEPT., The Industrial Press, 
49 Lafayette St., New York City. 


WANTED.—Agents, machinists, toolmakers, draftsmen, attention! 
New and revised edition Saunders’ ‘‘Hand Book of Practical Mechan- 
ics’? now ready. Machinists say: ‘“‘Can’t get along without it.” Best 
in the land. Shop Kinks, secrets from note books, rules, formulas, 
most complete reference tables, tough problems figured by simple 
arithmetic. Valuable information condensed in pocket size. Price 
postpaid $1.00 cloth; $1.25 leather with flap. .Agents make. big 
profits. Send for list of books. BH. H. SAUNDHRS, 216 Purchase St., 
Boston, Mass. 


Liberal pay. 


WANTED.—First-class Machinists, both floor and machine hands. 
Pay from 40 to 45 cents per hour, according to ability. Address 
P. O. Box 1139, Seattle, Wash. 


WANTED.—By well-equipped and up-to-date machine shop—manu- 
facturing specialties. Desires to secure the manufacture of hardware 
specialties, tools, special model machinery, ete. Address “W. H. S.,’” 
care MACHINERY, 49-55 Lafayette St., New York. 


WANTED.—First-class salesman for high-speed tools. Must be 
practical man, capable of demonstrating tools in shops, factories, etc. 
Address, Box 138, care MACHINnRY, 49-55 Lafayette St,, New York. 
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4th Avenue and 13th Street 


RAILWAY MACHINERY. 


AIEES 


@ During our 59 years of file selling 
we have heard a good deal of file 
talk; the manufacturer, the expert 
mechanic, the novice and the file 
crank, have poured into our ears 
their tales of file-woe. 

@| We have absorbed some of this, 
much that it 1s good, and you get the 
benefit of it when you buy files of 
us. We know files from A to Z. 
@ Send in your specifications and let 
us quote. 


@ Let us also send Catalog No. 2298. 


HAMMACHER, SCHLEMMER & CO. 


HARDWARE, TOOLS AND SUPPLIES 


NEW YORK SINCE 1848 


(Block South of Union Square) 
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If You Are Planning a New Forge Shop, or 
Want to Increase the Efficiency of 
Your Present Plant: 


Write for our Brown Catalogue which illustrates 
hundreds of machine made forgings, by the 


AJAX iit 


MACHINE 
PROCESS 
It will be worth your while to learn how our 
machines differ from all others, and you will then 
understand the reason there are more AJAX 
FORGING MACHINES in use than all other 
makes combined. | 


The size of forgings doesn’t matter, because 
we build Upsetters from 34-1in. to 6-in. sizes and 
Bulldozers from No. 3 to No. 12 sizes; and all our 
other machines are made in corresponding sizes. 


The Nature or Shape of forgings doesn’t 
bother us, because we can roll or taper pieces in 
our Forging Rolls; do upsetting in our Headers, 
and bending on our Bulldozers. 


Our representatives are especially trained in 
telling how forgings can be made most econo- 
mically, and will call on you if you will but say — 
the word. | 


The Ajax Mfg. Company 


CLEVELAND, OHIO 


CHICAGO OFFICE: 621 Marquette Building NEW YORK OFFICE: 149 Broadway 
LONDON OFFICE: 15 Leonard St. 
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SAVE MONEY 


The cuts shown 
herewith _ illus- 
trate three of our 
Type F-5 Mag- 
nets attached to 
a spreader, used 
to transport ship 
plate 4% to 1 inch 
thick, 8 ft. wide 
and 40 feet long 
from the _hori- 
zontal position 
on the dock to 
vertical position 


’ at the side of the 


of the ship where 
it is to be riveted. 


Equipments of 
this type have 
also demon- 
strated their 
value in unload- 
ing plates froma 
horizontal posi- 
tion in a car and 
iganster cing 
them to a ver- 
tical position in 
stocking racks. 


Magnets pay for themselves with- 
in three to five months from date 


of installation. 


MACHINERY. 


LIFTING MAGNET 


SAVE TIME 


Send for Catalogue. 


We also manu- 
facture other 
types of mag- 
nets for handling 
all classes of 
magnetic mater- 
ial such as pig 
iron, crop ends, 
rail ends, bolts, 
nuts, rivets and 
all miscellaneous 
melting stock. 


When lifting 
magnets are 
used no labor is 
required other 
than the crane 
operator. 


Carn Oc eueor 
scrap are un- 
loaded with de- 
spatch impossi- 
ble by any other 
known method 
and_ transferred 
to stock pile or 
charging boxes 
direct. 
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For Construction Work, 
Bridge Building, Railroad 
Shop, Engineering Work 
of all kinds 


Coes latest size Key Model is not 
only the biggest kind of a wrench, 
but the biggest kind of a success. 


Hardly seems possible that a 7 2- 
inch wrench with a 12-1nch opening 
between the jaws could be adjusted 
as easily as.a small wrench—but 


you if you doubt it. 28, 36, 48 
and 72-inch sizes this style. 


Coes Genuine Wrenches are 
made in four other styles and 49 
sizes all told, ranging from a 72- 
inch Key Model to the 4-inch 
Steel Handle, and every wrench 
guaranteed. 


Order from your dealer, or direct from 


Coes Wrench Company 
Worcester, Mass., U.S. A. 


AGENTS: John H, Graham & Co. 


118 Chambers Street, New York. 
14 Thavies Inn, Holburn Circus, London, E. C. 
Copenhagen, Denmark. 


AGENTS: J. C. TicCarty & Co. 


10 Warren Street, New York. 
San Francisco, Cal. Denver, Col. 


its so with a Coes. » etmiseshow * 


! , 


) il 
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FACTS 


FICTION ? 


Prove which 


YOURSELF. 


Victor blades will 
cut from 15 to 400 
per cent. 


Quicker 
Last Longer 


nd 


Work Smoother 


than any other 
blade made. 


Send for samples. 


Massachusetts Saw Works 


Chicopee, Mass. 


New York Store: 
126 Chambers Street. 


London Store: 


8 White Street, E. C. 
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VIM OAK 


Leather packings show their first 
wear at the shoulder or bend. 


Oak leather when bent at a sharp 
angle with the smooth or grain side 
out will break and for this reason 
many oak cups are made grain 
side in. In order to prevent oak 
leather from cracking when it is 
formed into packings it is soaked 
in water until itis almost a pulp 
and then baked dry after forming. 


VIM leather will not break if bent 
at the sharpest angle, grain side 
out and hammered flat. As it is 
impervious to water it cannot be 
softened to a pulp but is moulded 
to shape under a hundred tons 
hydraulic pressure. Oak leather 
would not stand such a pressure. 


The above illustration shows a 
piece of oak and a piece of VIM 
Hydraulic Leather bent in the 
same way. The breakage of the 
oak on the grain and the perfec- 
tion of the VIM is clearly shown. 


This is merely one of many reasons 
why VIM Leather packings wear 
from three to thirty times longer 
than the best oak packings. 


Send for catalogue and get the 
whole story. 


EK. F. Houghton & Co. 


240-250 W. Somerset Street, Philadelphia 
175-177 Lake Street, Chicago 
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Another Handy Machine 


NAME PLATES 
FOR MACHINERY 


We make a specialty of name 


This is our No. 2 Horizontal Boring, 
Drilling and Tapping Machine 


It is very rigidly built and strongly geared for heavy work. 


Spindle is 2 1-16 inches in diameter and has 19 inches 
travel. 


plates for machines of all classes 
and shall be glad to give you the 
benefit of our experience and supe- 


rior facilities. 
Complete details, price and delivery upon request. 


The August Becker Engraving Co. 


248 ATLANTIC AVE., BOSTON 


B. F. BARNES COMPANY, Rockford, Ill, 


EUROPEAN BRANCH: 149 Queen Victoria St., London, E. C. 


BLUE PRINTS 


EVER SEE ONE A MILE LONC? 


We make them two miles 

long on the Everett- 
McAdam continuous electric 
machine. Prints day or night, 
always ready, 
quick printing, 
perfect prints, 
small cost. 


See long list 
ONVeSens ein 
July issue of 
MACHINERY. 


—_—. 


REVOLUTE MACHINE COMPANY, 518 West 45th Street, N. Y. City 


i.” 
August, 1907. RAILWAY MACHINERY. 61 


ONE of the meanest of Machinery Problems 
is how to Lubricate the Loose pulleys. 
It has to be done, yet oil won’t stay at the 
center of a rapid running loose pulley—it’s thrown 
off as quick, or 
4 v quicker than you 
| can put it on, and 
= | then. theres all ——= 
kinds of trouble. Loose Pulley Equipment 


PATENTED 


Arguto Ollless Bearings 


permit loose pulleys and friction clutches to be 
run absolutely without oil or other lubricant. 
They are the solution of the problem, wear in- 
definitely, require no attention and have proved 
their worth in the largest and most progressive 
plants in the country. Arguto Oilless Bearings 
will eventually be specified with every order for 
loose pulleys or friction clutches—why not get 


| inline now? Looklet for the asking. 
Standard Cylindrical Bushings and Thrust Washers 


ARGUTO OILLESS BEARING COMPANY “OW rguto” 


WAYNE JUNCTION, PHILADELPHIA, PA. Poteet 


See our Exhibit, Section 6, Machinery and Transportation Building, Jamestown Exposition. Reg. U. S. Pat. Of. 


by hand with ONE DE- 
GREE of clearance and 
have it so accurate that 
the blanks will fall out as 
soon as they are cut free ? 
We are doing it with 
the “SIMPLEX” Filing 
Machine, and in ONE- 
HALF the time required 
to file dies with x degrees 
of clearance by hand. 
The. “ON De 
GREE? diemcans be 
ground repeatedly— 
How many times can 
the ordinary hand filed 
die be ground? 
Consider this matter. 
It means DOLLARS 
TO YOU, both=in® frst 
cost of dies and in their 
increased life. 


Can You File a Blanking Die r 


Asa 
Filing 
Machine 


We shall be glad to send 
alist of firms who ‘have 
discovered” the Simplex 
Combination Bench Filer 
and Hack Saw, tf you will 
let us know your address. 


Patents 
allowed 


The Simplex Manufacturing Company 
90 WEST STREET, NEW YORK CITY 
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The importance of grinding has multiplied within the last 
few years. 

In the old days grinding operations were limited chiefly to 
taking off the rough of castings, polishing, sharpening tools, etc. 
The grinding wheels of fifteen years ago were not good 
enough to do more than that— 

But there was a demand for something better— 

And 


came along to meet it. Carborundum is the ideal abrasive— 
as superior to emery and corundum and other old time 
abrasives as they were superior to the grindstone of still 
earlier days. : 

Carborundum has revolutionized grinding, and today hun- 
dreds of operations that were formerly done with steel tools 
are being done faster, better and more economically by Car- 
hemendiere grinding wheels. 

The reason for it all is that Carborundum is very sharp and 
very hard— 

It doesn’t really grind at all—it cuts— 

And it cuts so fast and lasts so long that it is immeasurably 
more economical than any other abrasive wheel ever produced. 


Let us send you the book 
‘The man who didn’t know 
when he had failed.”’ 


The Carborundum Company 


Niagara Falls, N. Y. 
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The Advantage is Yours 


By adopting the Graham Chuck 
and the Graham Grooved Shank 
System of tools you stand to save 
10% per cent. in time and 100% 
on your chuck bill. — Isn’t this an 
advantage ? 


The Graham Chuck 


holds the tools so there is no 


danger of slipping or working loose. 
A single turn of the sleeve tightens 


or releases the tool—no wrench, 
screw or hammer required. It is 
strong and durable, can be made 
to fit the spindle of any drill press 
or. lathe, and one chuck, with 
reducers, holds a complete range 
of sizes from 3/32" to 2%4"— 


drills, taps, reamers, etc. 


New Catalogue on request 


Detroit Twist Drill Co. 


630-646 Fort Street, West 
DETROIT, MICH. 


Manataraies of all kinds of 
Twist Drills, Reamers and Special Tools 


THERE’S A PLACE FOR 
THIS DRILL IN Os SHOP 


The design is 
new. All 
improvements 
incorporated. 
Dnills to the 
center of a 
21-inch 


circle and is 


quick and 
accurate in 
operation. 


We shall be glaa 
to send you a spe 
ctal circular of the 
21-inch Back Gear 
Power Feed Drill 
if you will write 
us. 


SUPERIOR MACHINE TOOL CO. 


Hokomo, Indiana 
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THE FIRST ELEVEN” 


5,000 SETS READY FOR MAILING 


These Sheets are Copyrighted. 


Data Sheet No. 1—September, 1898. 
Spu.s gears: Diametral pitch; circular 
pitch diameter; outside diameter; pitch 
circumference ; thickness of tooth; clear- 
ance: addendum, etc. 

Laying out blanks for bevel gears. 
Worm gearing practice: Involute tooth; 
lead; face; pitch; throat; diametral 
pitch; angle of tooth, ete. 

Diagram: Allowances for force, drive 
and running fits. 

Data Sheet No. 2—December, 1898. 
Tables: Morse tapers; standard pins; 
Brown & Sharpe tapers; tapers per foot 
and corresponding angles; standard hexa- 
gon heads and nuts. 

Tables: Tap drills; machine screws; 
wrought-iron pipe; twist drill and steel 
wire gage; taper of pipe thread. 

Tables: Decimal equivalents, 4ths, 8ths, 
16ths and 64ths of an inch; decimal equi- 
valents 3ds, 6ths, 12ths and 24ths of an 
inch ; decimal equivalents, 7ths, 14ths and 
28ths of an inch; depth of space and 
thickness of tooth of spur gears when cut 
with Brown & Sharpe cutters. 

Tables: Wire gages in common use; let- 
ter size drills. 

Data Sheet No. 3—March, 1899. 
Formulas for strength and deflection of 
common springs. 

Table: Strength of materials. 
Formulas and constants for loaded beams, 
ete: 

Data Sheet No. 4—June, 1899. 


Table: Decimal equivalents of millime- 
ters. 


Table: Equivalents of inches in millime- . 


ters. 
Tables: Decimal equivalents of fractions 
of millimeters, metric conversion, 

Data Sheet No. 5—September, 1899. 
Mechanics: Motion; center of gravity; 
moments of inertia; radius of gyration; 
work; momentum; energy; centrifugal 
force; compound pendulum ; friction. 

Data Sheet No, 6—January, 1900. 
Mechanics (continued) : Moments; safety 
valves; scale beams; principle of work; 
Prony brake; tackle block; strap brake; 
epicyclic gear; ratio of pulleys; crank 
and connecting rod; toggle joint; differ- 
ential pulley; parallelogram of forces; 
catenary curve or suspended cable; fric- 
tion clutch; triangle of forces; polygon 
of forces; stresses in crane. 


Data Sheet No. 7—March, 1900. 

Diagram: Horse power transmitted by 
leather belt per inch of width. 
Diagrams: Strength of gear teeth; belt 
transmission; strength of gears. 
Tables: Horse power of shafting and 
working proportions for shafting of me- 
dium steel; horse power transmitted by 
ropes. 

Data Sheet No. 8—September, 1900. 
Table: Surface speed in feet per minute 
from % inch to 10 feet diameter; revo- 
tions 5 to 500 per minute. 

Tables: Lathe work; screw machine 
practice; milling cutter speeds. 

Tables: Drilling speeds; lubricants for 
cutting tools. 


* Data Sheet No. 9—March, 1901. 


Table: Tapers per foot and correspond- 
ing angles; measurement of tapers. 
Table: U. S. Standard screw threads and 
formulas. 

Table: Standard metric screw threads 
and formulas: 

Data Sheet No. 10—June, 1901. 

Change gears for the engine lathe; single 
and compound gearing. 

Taper turning ; speed of pulleys and gears. 
Use of index centers on the milling ma- 
chine. 

Change gears for cutting spirals on the 
milling machine. 

Data Sheet No. 11—September, 1901. 
Grant’s odontograph; cycloidal and invo 
lute systems. 

Table: U.S. Standard bolts and nuts. 
Formulas for laying out bevel and miter 
gear blanks. 


There must be not less than 30,000 Ma- 
CHINERY readers, past and present, whose sets 
of data sheets are complete with the exception 
of the first eleven in the series; and they will 
be glad to learn that these can now be obtained 
for the first time in nearly three years. New 
plates have been made and a very large edition 
printed, so that for the first time in three years 
we are able to offer the complete set of Data 
Sheets, not only from No. 1 to 11, but also from 
No. 1 to 61, without a break. 

One dollar will enter a new or extend an old 
Shop Edition subscription one year, or an En- 
gineering Edition subscription six months—and 
bring you the first eleven Data Sheets by return 
mail. And under offer No. 4 in a Data Sheet 
Index just issued (sent free on request) you can 
get a// the sheets and the adjustable cloth binder. 


NOT sOED., ELSEWHERE 


MAcHINERY’S Data Sheets are copyrighted 
and cannot be obtained elsewhere; but it is 
practicable to secure them from us on the most 
liberal terms. The right to reprint them belongs 
to us exclusively, the plates are ours and we can 
furnish the sheets at a fraction of their real value 
and original cost. This is made possible by 
MACHINERY, and we prefer to limit the oppor- 
tunity to MACHINERY’S subscribers. The accept- 
ance of any one of the four Offers in our new 
Data Sheet pamphlet makes you a subscriber 
for MACHINERY. 


The Industrial’ Press 
Publishers of MACHINERY 


49-55 Lafayette Street, New York City 


August, 1907. 


.-j 
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New Bench Milling Machine 


@ 


We are pleased to call your attention to these different 
views of our New Bench Miller 


The Chicago Machine Tool Company 


CHICAGO, ILLINOIS 


DOMESTIC AGENTS: Hill, Clarke & Co., Inc., Boston, New York, Chicago, Philadelphia 


FOREIGN AGENTS: A. H. Schutte, Paris, Brussels, Milan, Cologne, Barcelona; Schuchardt & Schutte, Berlin and Vienna 
Chas. Churchill & Co., London, Manchester, Glasgow and Birmingham 
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Ymerican 
ASwiss Files 


We are pleased to announce that 


Our New File Works 


are in perfect working order, 


NY 


\ TN 


and their constantly increasing output of 


‘‘+American Swiss’’ Files 


s\ 


= LAN NN 


will enable us to abolish the Waiting 
Lists | 
and fill orders promptly. 


Our Salesmen 


whose traveling expenses we pay with 
pleasure, 

because they always talk to the point, 
are 

Sample Packages of Six Files, 

and our Price List with Discounts. 


Your permission to send you one of these 
quiet, modest, 

unpretentious but efficient Salesmen 

will much oblige, 


E. P. Reichhelm @ Co. 


Principal Owners and Selling Agents of the American Swiss File and Tool Co. 


24 John Street, N. Y. City 
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Each circle represents the size of a Cleveland. We make 
parts from bars weighing from 1 ounce to 1000 pounds. 


Cleveland Automatic Machine Co., Cleveland, Ohio, U. S. A. 


Eastern R 
‘an, 


Glasgow. Messrs. Schuchardt & 


irmingham, Newcastl -Tyne and srs 
Is, Liege, Paris, Milano and Bilbao. 


\SOns London, Bir e-on 
rg. Alfred H. Schutte, Cologne, Brusse 
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Heavy 


illing Machines" 
Exclusively i. 


‘Our twenty years’ experience in 
building Heavy Type Milling Ma- 
chines certainly has put us in the 
front rank, so that we can furnish you 
not only a first-class machine but the 
very best. All sizes 
and types, suitable for 
the very lightest auto- 
mobile aluminum gear 
cases, up to the heavi- 
est kind of work found 
in any large machine 
shop.” 


48einch Double Vertical Spindle Milling Machine. 


One, Two, Three or Four Spindle 
arranged any way to suit requirements. 


This Horizontal 
Machine with our 
Vertical Spindle At- 
tachment covers a 
wide range of work. 


Standard Horizontal Type All Sizes 


The Ingersoll Milling Machine Company 


ROCHFORD, ILLINOIS, U.S. A. 


Eastern Branch, 114 Liberty Street, New York, Walter H. Foster, Mgr. 
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TRADE-MARK. 
No. 62,316. REGISTERED APR. 30, 1907. 
NEWTON MACHINE TOOL WORKS INCORPORATED. 


CERTAIN MACHINERY. 
APPLIOATION FILED APB. 26, 1906. 


NEWTON 


Vz. LLLeSSES - Froprtietor. 
Vil.t uunrorvoeg Newton Machunelool Wonks, 


Ti a igh ? Tpcorporatea, byrts Attorneys: 


dowsrn  fleworn 
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We 


If you are looking for 


QUALITY 


in your Taps, Dies, Screw Plates, etc. 


Specify Card Tools 


A Card Tap will outwear and out- 
work any tool of its class. It is true to 
size and pitch, produces accurate work 
and can be relied on. 

Same with all other Card Tools, 


because the quality of material, quality 


of workmanship, quality of design is 
“Card Quality” and that stands for Best 


in the mechanics code. 


All standard styles and sizes tn stock. 
Special tools to order. Send for latest 
catalogue. 


S. W. Card Mfg. Company 


MANSFIELD, MASS., U.S. A. 


syouunuunuyccyitvtotetn i nausoNuiaiiininanniecnncevenicgnncvnncnnnnctncnncnenc 
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BECKER-BRAINARD 
Milling Machines 
Milling Cutters 


The Highest Efficiency 
of Production 


is secured when the size and design of the machine 
1S exactly suited to the work. e build two dis- 
tinct types of Milling Machines— 


The Horizontal and the Vertical. 


—and are therefore in a position to furnish whichever 
is best adapted to the work. We have reason to 
believe that our own experience will be of material 
assistance to the purchaser in selecting the machine 
best suited to meet his requirements. ‘To this end 
we are always pleased to study specific cases, offer 
suggestions for improvement, determine the most 
desirable sizes of machines and design, and make 
special cutters to accomplish the desired result. 


Becker-Brainard Milling Machine Company 


HYDE PARK, MASS., U. S. A. 


BRANCH OFFICES: THE BOURSE, PHILADELPHIA, PA. WILLIAMSON BLDG., CLEVELAND, O. 


A ENTS: McDowell, Stocker & Co., Chicago. Chas. G. Smith Co., Pittsburg. J. L. Osgood, Buffalo. A.B. Bowman, St. Louis. A. R. 
Williams Machinery Co., Toronto and AMGatreal Canada. Ludw. Loewe & Co., Berlin. Bevan & Edwards Propty., Ltd., Melbourne. Selig, 
Sonnenthal & Co., London. ‘Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg. A. H. Schutte, Cologne, Brussels, Liege, 
Paris, Milan, Bilbao and Barcelona. 

354 
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Water Emery Grinder 
ST) No vatves 
| y NV NO PUMPS 


Always ready for use 


Twane grinder is most efficient in 

use, simplest in construction, 
and size of wheel best adapted for 
tool works; a wheel of less diameter 
or wider face gives all kinds of 
trouble; we know by experience 
and our experience saves the cus- 
tomer money. 


Can furnish with 


Electric or Countershaft Drive 


For electric drive we use a 2-H.P. motor 


SEND FOR CATALOGUE 


These two tools make a pretty good start for a small machine shop. The drill is our No. 7—15-inch 
Swing Drill, a stiff tool for its size and well adapted for light medium work; just note the combined lever and 
wheel feed! The lathe is our No. 13 Lathe, swinging 13 inches over the face 
plate, and made in beds of’5 to ro feet long; has automatic cross-feed and 
compound rest; very stiff tool carriage and changes of feed without remov- 
ing a gear. We can furnish Lathe with foot power if wanted. 

A good deal less than $200 will buy this Drill and the Lathe with 


5-foot bed. Write for catalogue. 


W. F. AND JOHN IBARNES COMPANY ~ 


231 Ruby Street Established 1872 Rockford, Illinois | 
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ORIGINATORS 
OF 
DISC GRINDERS 


. 250 Bicycle Cranks an Hour 


Have you any work of this kind on hand and are you interested in time saving? If so, the 
engraving will serve as an object lesson in economical grinding. With a No. 6 Besly 
Spiral Grooved Disc Grinder it is a simple matter to finish 250 cranks (500 surfaces) an 
hour—the forgings low carbon steel, and 1-32” of stock removed. The accuracy of finish 
could not be equalled by other methods, the machine can be operated by unskilled labor 
and the cost of Spiral Circles employed does not exceed 3 cents per hundred surfaces 
ground. We shall be glad to send you full particulars of the Besly methods, or if you 
will send a sample of work we will grind and return it free of charge, with full data as to 
time, size of machine and composition of spiral circles used. 


Charles H. Besly @ Company 


15-17-19-21 South Clinton St., Chicago, Ill., U. S. A. 
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“MORSE” DRILLS 


A GOOD RECORD FOR THEM. 


108 MORSE DRILLS, same size, in 
a recent test, drilled 93,450 holes. 
These are HONEST TOOLS of UN- 
QUESTIONED RELIABILITY. 
Every shop should be equipped with them. 


Arbors, Chucks, Counterbores, 
Countersinks, Cutters, Dies, 
Drills, Gauges, Machines, Man- 
drels, Mills, Reamers, Screw 
Plates, Sleeves, Sockets, Taps, © 
Taper Pins, Wrenches. 


Morse Twist Drill @ Machine Co. 


New Bedford, Mass., U.S.A. 
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“NOVO” 
MILLING CUTTERS 
ARE ON TOP 


We carry a complete stock of Novo Spiral Milling 
Cutters, Side Milling Cutters, Nicked Tooth Milling 
Cutters, Novo Gear Cutters, and Novo End Mills. 


Novo High Speed Milling Cutters 
DOUBLE YOUR OUTPUT 


We absolutely guarantee all our Novo Milling Cutters. A Novo Milling Cutter will outlast at least two dozen of the 
Carbon Steel Cutters. Novo Milling Cutters will mill the hardest and sandiest steel or iron castings. 


“Send us a trial —— = —— s: = — : =F aA All Novo Milling 
order. Write for Ze g —_ A —— Cutters furnished 


price list with subject to trial 


TT 


full particulars. and approval. 


HERMANN BOKER & COMPANY 


SMALL TOOL DEPARTMENT 


Chicago Warehouse New York City 


57 N. Desplaines Street 101-103 Duane Street 
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Rainbow Packing 


Makes Steam, Flange and Hot Water Joints Instantly. 


Thousands of 
Imitations 
No Equal. 

Will Hold Highest 


Don’t have to use 


wire and cloth 
to hold 
Rainbow. 


Can’t blow it out. 


THE COLOR OF RAINBOW PACKING IS RED 


Notice our Trade Mark of the Word “‘RAINBOW’”’ in a diamond in Black in 


Three Rows of Diamonds extending throughout the entire length of each and every roll 
of Rainbow Packing 


WILL CARRY IN STOCK Packing in the World that will carry in stock for months and years with 
out hardening or cracking. 


Pressure. 


The Peerless Spiral — 
Piston and Valve Rod Packing 


Will run twelve 
months in high 
speed engines. 


Ih Boxes 3 to 8 tbs. 


Once Tried Always 
Used. 


lt Will hold 400 Ibs. 
of Steam. 


Made in Three Different Shapes: Straight, Spiral and Square Spiral, in sizes from 1-4 inch to 2 inches. 
WRITE FOR CATALOC 


MANUFACTURED, PATENTED AND COPYRIGHTED EXCLUSIVELY BY 


The Peerless Rubber Mfg. Co., i.W9rep Street 


24 Woodward Ave., Detroit, Mich. Cor. Common and Tchoupitoulas Sts., New Orleans, La. Cor. Long and Third Sts., Columbus, O. 
202-210 S. Water St., Chicago, II1. 17-23 Beale St. and 12-24 Main St., San Francisco, Cal. 212-214 8. Clinton St., Syracuse, N. Y. 
18 S. Capitol Ave., Indianapolis, Ind. Railroad Way and Occidental Ave., Seattle, Wash. 634 Smithfield St., Pittsburg, Pa, 

111-121 W. Main St., Louisville, Ky. 228 Front St., Memphis, Tenn. 7-98. Broad St., Atlanta, Ga. ! 
1218 Farnam St., Omaha, Neb. 1213 Locust St., St. Louis, Mo. 61 Frankfort St , Cleveland, O. 
1323 E. Main St.,'Richmond, Va. 1621-1639 17th St., Denver, Col. 55 E..Main St:; Rochester, N. Y. 
2208. Fifth St., Philadelphia, Pa. 1221-1223 Union Ave., Kansas City, Mo. 110 Federal St., Boston, Mass. 


177 Elm St., Dallas, Texas. 7og-711 Austin Ave., Waco, Texas, 43-45 Pearl St., Buffalo, N.Y. 
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In the Sturtevant High Pressure Blower 


there is no heavy load to be transmitted by gears because the idler has no work to do. 
No careful and frequent adjustment of bearings necessary to keep impellers trued up. 
No loss of efficiency through rubbing of impellers; because they never touch. 


SEND FOR BULLETIN 127 


B. F. STURTEVANT CO., Boston, Mass. 


General Office and Works, Hyde Park, Mass. 
NEW YORK PHILADELPHIA CHICAGO CINCINNATI LONDON 


Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatus; Fan Blowers and Exhausters, 
Rotary Blowers and Exhausters; Steam Engines, Electric Motors and Generating Sets; Pneumatic Separators, Fuel 
Economizers, Forges, Exhaust Heads, Steam Traps, etc. 


THE WHITON 
Revolving Centering Machine 


For Accurately Centering Finished Shafts 


The cut shows new REVOLVING 
CENTERING MacHINE—a large size 
of the well known machine of this 
type. It is heavier throughout and 
has capacity to center shafts up to 
5 inches in diameter. 

Constructed same as the smaller 
machine and embodies all the spe- 
cial: features. ; 

Circular and prices sent upon 
application. 


The D. E. Whiton Machine Company, 


New London, Connecticut 
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A Big ‘Lathe for what? 


You haven’t work for it all the time. 


Why, then, should you pay $1,000 more for an ordinary big Lathe, lacking the 
facilities McCabe’s “2-in-1”” DOUBLE-SPINDLE has for doing your small work ? 
A big Lathe would only do your big work. 
The McCabe “2-in-1”” DOUBLE-SPINDLE would do it all. 
Your 48-inch Lathe changed in three minutes to a 26-inch Swing— ‘¢ The Lathe 
and the 26-inch Swing is the “second some- ial 


oi 95 : . itself.’’ 
thing” a shop like yours requires. 


You can be sure about it, for most all the 
shops in your line have McCabe’s “2-in-1” 


DOUBLE-SPINDLE now. 


J. J. McCABE 


‘¢The Double = Spindle Lathe Man’’ 


14 Dey Street, NEW YORK CITY 


FOREIGN AGENTS: Chas. Churchill & Co., London, Birming- 
ham, Manchester and Glasgow. R. A. Hervey, Sydney, N.S. W. t d 
Sole Agents for Australasia. F. W. Horne, Yokohama, Japan. 5 
McCabe’s ‘‘ New Style’’ 2-in-1 DOUBLE 

SPINDLE LATHE 20=-48-in. swing. 


Shapers that Plane to the Line 


ae One advantage an Eberhardt Shaper 
\ has over the planer is that the im- 
proved crank motion insures accur- 
acy and permits planing to the line. 
A shaper is also much quicker in 
operation, takes up far less room 
in the shop, and work can be more 
easily adjusted. 


Eberhardts’ Patent 
. ‘Do Os 
~ Stroke Crank Shapers 


y are exceptionally accurate machines, 
very powerful, adapted to obtain the 
best results from high speed steels, 
smooth running,rigid even under the 
heaviest cuts and have every im- 
provement tending to save time and 
labor, and to increase output. 


Sizes: 14, 16, 20, 24 and 34 in. 


GOULD @ EBERHARDT, NEWARH, N. J., U. S. A. 


FOREIGN AGENTS—Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg. Alfred H. Schutte, Cologne, Milan, Brussels, Liege, 
Bilbao and Paris. C. W. Burton, Griffiths & Co.,London, England. F.W. Horne, Yokohama, Adolfo B. Horn, Havana, Cuba. 
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“IMPERIAL” =: 


AIR COMPRESSORS 


A powerful, compact, self-con- 
tained machine of high efficien- 
cy with Corliss Intake Valves, 
Cushion Discharge Valves and 
automatic bath lubrication and 
witha greater capacity per unit 
floor space than any other type. 


OiL ECONOMY 


The enclosed self-oiling fea- 
tures of the ‘‘ Imperial” result 
in an oil economy unequaled by 
any other type. A RECENT 
RECORD SHOWS WHERE 
12-INCH STROKE ‘‘IMPER- 
IAL” RAN FOR EIGHT 
MONTHS, 18 HOURS PER 
DAY, WITH A TOTAL CON- 
SUMPTION OF TEN GAL- 
LONS OF OIL (MACHINE 
AN. Yo LN DER). OF 
WHICH SIX GALLONS 
WERE RECLAIMED AND 
FILTERED FOR FURTHER 
USE. This is but one of the 
dividend earning qualities of 
Ingersoll-Rand product. 


‘“TImperial’’ Type Ten Air Compressor in the Shops of the 


Other exclusive features are Illinois Central R.R. at Memphis, Tenn. 


described in Catalogue X-35. 


PNEUMATIC TOOLS PNEUMATIC HOISTS 


INGERSOLL-RAND CO. 


11 BROADWAY 


Chicago Philadelphia St. Louis El Paso 
Cleveland Houghton, Mich. N EW. YO R K Pittsburg Boston 
San Francisco Birmingham Butte Salt Lake Los Angeles Denver 
Montreal Halifax, N. S. Toronto Kenora, Ont. Rossland, B.C. Vancouver Mexico 
London Johannesburg Berlin Melbourne Kalgoorlie Valpariso Paris 


K 35 


Are you interested in the Best 


PUNCH AND SHEAR? 


Then ask us about the 


ROYERSFORD 


BUILT FOR SERVICE. 
VARIOUS SIZES. REQUIRES LITTLE FLOOR SPACE. 


ROYERSFORD FOUNDRY AND MACHINE 
COMPANY, 


ROYERSFORD, PA. 


CINCINNATIOHIOU: 
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THE TRIPLE GEARS 


The New Bickford Radial 


is equipped with triple gears mounted 
directly on the head between the 
spindle and tapping attachment. 


One conveniently located lever 
operates this mechanism and gives 
instantly, while the machine is run- 
ing, three positive changes of speed 
without the use of a single friction 
clutch. 


This is another reason why BICK- 
FORD RADIALS are cutting drill- 
ing costs wherever installed. 


Improved Plain Radial. 


Wouldn’t you like to see our Radial catalog. 


The Bickford Drill @ Tool Co. 


CINCINNATI, OHIO, U.S.A. 


_ FOREIGN AGENTS—Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg, New York. Alfred H. Schutte, Cologne, Brussels’ 
Liege, Paris, Milan, Bilbao, New York. Charles Churchill & Co., Ltd., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow’ 
Andrews & George, Yokohama, Japan. H.W. Petrie, Toronto, Canada. Williams & Wilson, Montreal, Canada. 


WARNER & SWASEY TURRET LATHES 


FOR EVERY REQUIREMENT=BAR OR CHUCK 


Particulars upon request—or representative will call. 


No. 2 Hollow Hexagon Turret Lathe—2Y x 24’”’ Capacity 


THE WARNER & SWASEY CO® CLEVELAND, OHIO 


NEW YORK OFFICE, SINGER BUILDING, 149 BROADWAY. 


FOREIGN AGENTS—Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle and Glasgow. Schuchardt & Schutte, Berlin, Vienna, St. Petersburg and Stockholm, 
Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Turin, Barcelona and Bilboa. A. R. Williams Machinery Co,, Toronto. Williams & Wilson, Montreal. 
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° ° C~ 
Wham A HE Susp Philadelphia, Pa. 


LABOR SAVING MACHINE TOOLS 


Our Patent Improved Drill Grinding 
Machine with Pointing Attachment, 
shown in cut, is capable for all sizes of 
drills from 1/16 to 3" diameter inclusive. 

Drills ground and pointed by it, last 
longer and do much more work before 
regrinding is necessary, require less power 
of feed and cut faster, than when ground 
in any other way. 

The machine is extremely simple, and 
does not require a mechanic to handle 
it as nothing is left to the judgment of 


the operator. 


SHALL WE SEND YOU A CATALOGUE ? 


Fireproof 
Factory, 

New 
Machinery 
and Improved 


Methods 


HEADQUARTERS FOR 


HIGH GRADE DRIVING CHAINS, KEYS AND 
GUTTERS: FOR) THE WOODRUFF » PATENT 
SYSTEM OF KEYING, HAND MILLING MACHINES 


The Whitney Mfg. Company, Hartford, Conn. 
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LeBlond Quick Change Lathe 


1906 design with ‘simplicity ” for the watchword, backed by nineteen years experience in Lathe building. 
This Lathe has 18 spindle speeds, double friction back gears, head stock has largest possible cone diameters. 
Carriage has extra wide slide, and heavy compound rest and is furnished with chasing dial. Apron is box 
section; quick change box for feeds and threads; no splined shafts or key-wayed gears sliding or running 
on the shafts; impossible to mesh gears on the corners. This Lathe is made with an independent feed 
rod, the screw is not splined. Further details in Catalog. 


The R. K. LeBlond Machine Tool Company, 22n2inNar., onio 


AGENTS: Germany, De Fries & Cie., Akt. Ges., Dusseldorf, Berlin, Stuttgart. Italy, De Fries e. C., Corso Prinzipe Umberto, Angolo Via 
Moscova, Milano. France, De Fries & Cie 19 rue de Rocroy, Paris. Belgium, De Fries & Cie, 86 rue Fosse aux Loups, Brussels. Spain, 
De Fries y Cia., 660 Calle de las Cortes, Barcelona. 5 


The Flather Quick Change Gear Lathe 


Latest and Best. 
Strong and Simple. 
Greatest number of 


Threads and F eeds. 


Least number of Gears. 


Send for descriptive circular. 


| =z 
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ce F. E. Reed Company, 
We make ) 2; Engine Lathes. 


Worcester, Massachusetts, 
24" 


27" U. S. A. 


Also numerous other Kinds of lathes. Our specialty is REED Lathes. 


Turret Lathe 


Does not 
require an 
expensive 
outfit of 
tools, and 

it does work 
twice the 
length of 
any other 
Automatics. 


Windsor Machine Company, Windsor, Vt. 


Manning, Maxwell & Moore, Inc., Sales Agents, New York, Boston, Syracuse, Pittsburgh, Philadelphia, Cleveland, St. Louis, Milwaukee, Chicago and Birmingham. 
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In the wake of Time, 
We have stood the test; 
We make the Most, 
Likewise the Best. ’ 


Seamless Steel Rims, Rings, Bands and Flanges 


Our products have been accepted by the largest and most critical 
manufacturers and users in the country, and we can make them appeal to you. 

Send us your specifications for future deliveries and we will gladly quote you 
prices consistent with the quality of material you will demand. 


WE WELD BY ELECTRICITY 


Our equipment is unequaled for 
welding special, irregular and 
unusual-shaped parts for all kinds 
of mechanical purposes. 

We make a one-piece construc- 
tion, impossible by any other 
method, and hold the parts in true 
alignment. 

If you are not familiar with our 
method of welding, we would like to 
demonstrate our ability. 


“Our weld once cold 
Is sure to hold.” 


YOUR INQUIRIES WILL HAVE PROMPT ATTENTION. 


The Standard Welding Company 


Western Representatives 


% Representative 3 
McCLERNAN & ORR L. D. ROCKWELL 
"1064 Monadnock Block C L E. V E L A N D United States Express Bldg. 
CHICAGO 2 Rector St., - NEW YORK 
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2 ARMSTRONG 
TOOL HOLDERS 


will do more work and cause less trouble than any other tools you can put 
on your lathes and planers. Experience counts in making tool holders just 
as it does in any other line, yours for instance. It’s easy for us to make 
better tool holders than anybody else; that’s been our specialty for years, 
and it don't cost us (or you) one cent extra. We make a complete line. 
A Tool Holder for every operation on the lathe and planer. 


Cutter is My am ee aie 
Extra Large | m= ff | : = = 
and is supported di- iii ——= 


rectly under strain 
of cut. 


Our Patented 
Relieved Seat 


prevents chattering , 
and breaking of cutter. Patented February 28, 1893, and patent pending. 


27 a 
NK ) 


Armstrong Universal Ratchet Drill A Few of these 
. Ratchets 


Lol 

in your erecting or repair de- 
partment will repay their cost 
many times in the course of a 
: year. They have a special field 
<> of their own in which neither air 


Two inches of motion, at end of handle, in any direction Or electric drills nor the common 
will drive the drill. No lost motion—cuts faster than 


ARMSTRONG — 
y)| UNIVERSAL RATCHET 


A 


_A 


fA, «common ratchet. Write for special circular. ratchet can compete. 
Forged = The Arm- 3-Bar Boring Tool 
| i) nT | — Made entirely 


stron g FOUR SIZES. | Sit ) Made entiret: 
Improved 
Tool Post 


FOUR SIZES 


OUR Improved 
Tool Post com- 
bines in itself the 
strength and 
holding power of 


= | = PATENT-BORING-BAR===== 


== ARMSTRONG =S==== 


A AGA AGU Ua A 


a 


\ 


Mm 


the Strap and Increases production and reduces cost of tool main- 

Stud Tool Clamp tenance. Cutters cannot jar loose. High Speeds 
with the convenience of the ‘‘open side” and ordi- and Big Feeds only set them tighter. Write for 
nary Set Screw Tool Post, Writeforspecialcircular. special circular. 


Do you want our new catalog? It’s A Tool Holder Encyclopedia. 


AA AACA Da 


113 N. Francisco Avenue, 


Armstrong Bros. Tool Co., sith cuicaco, U.S. A. 


Imitations are Unsatisfactory ::: Infringements are Unlawful. 


eI 
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TURRET AND BRASS LATHES 


IN THIS LINE WE CALL SPECIAL ATTENTION TO OUR NEW 


20-inch Full Universal Monitor Lathe 


OF WHICH NOTICE THE FOLLOWING FEATURES: 


Specially adapted for general brass and 
similar work. 


Geared feed so proportioned to cut 8, 
111g, 14 and 18 pipe threads and 
others. without change. 


Friction back geared head of the most 
approved and simple design. 


Eight changes of geared feed obtained 
instantly. 


Detachable pilot wheel to turret slides. 
Screw feed to turret slide for fine ad- 


— Be, ue justment. 
‘oReses) ere ee ; Removable taper attachment. 
mach Too.co” Straight and taper in and outside turn- 
“ GINGINNATLOSA, o ing and screw cutting by means of 
ee ie oe : turret and power feed. 


Semi-automatic turret. 


Chasing bar cuts right and left hand 
threads without changing. 


se an ee 4 Three point principle support of bed to 
ses ceiiieaanaas ai assure alignment. 
20-41 -1acn » Full me nice Lathe. 


DRESES MACHINE TOOL CO., Cincinnati, Ohio, U. S, A. 


REPRESENTATIVES—The Fairbanks Co., New York, Philadelphia and Montreal. Carey Mchy. and Supply Co., Baltimore. O.L. Packard Mchy. Co., Chicago and Milwaukee. 
The Motch & Merryweather Mchy. Co., Cleveland. Wm. C. Johnson & Sons Mchy. Co., St. Louis. The Strong, Carlisle & Hammond Co., Detroit. Vandyke Churchill Co., Pitts- 
burg. Pacific Tool and Supply Co,San Francisco. Selig, Sonnenthal & Co., London. E. Sonnenthal, Jr., Berlinand Koln. Wilh. Sonesson & Co., Malmo, Sweden. Stussi & 
Zweifel, Milan, Italy. Alfred Herbert, Ltd., Paris, France. White, Child & Beney, Vienna, Austria. 


SARA ONT SOLAS SA ARSE TTC 


‘Leh 


JOBBING 
MILLER 


GARVIN 


No. 15 Plain Milling Machine 


Suitable for every kind of plain 
milling. Our catalog describes 
its many advantages including 
our SOLID TOPETENE°KNEE, write for 
it. Quotations made now in- 
clude August deliveries. 


The Garvin Machine Co. 


Spring and Varick Sts., N. Y. City. 


AGENTS: Chicago, Cleveland and Detroit, Manning, Maxwell & 
Moore, Inc. Providence, Thornton Machinery Co. Soston, Thos. 
Crowther & Co., 170 Oliver St. Philadelphia, E. L. Fraser, 50 
North 6th St. Charlotte, N. C., Textile Mill Supply Co. San 
Francisco, J. L. Hicks, 967 Howard St. Los Angeles, L. Booth 
& Son, 262 Los Angeles St. Mexico, Manning, Maxwell & 
Moore, Inc., Apartado, 416. 

London, C. Ww. Burton, Griffiths & Co., Ludgate Sq. Stockholm, 
Hugo Tilquist, Maskin Agentur. Liege, A. Engelmann & Co. 
Paris, L. Strasburger & Cie, 73 Rue de Maubenge. Bertin, 
Heinrich Dreyer, Kaiser Wilhelm Strasse, 47. Dresden, (A-3), 
Hermann Haelbig. JM/z/an, Teodoro Koelliker. 


a™, _ or 
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Thirty-two Changes of Feed jf) 


Without Shifting a Belt or a 
Gear. Does this feature of the 


“OWEN” 


No. 2-A Universal Miller 


Strike you favorably? There are other 
points that will make an equally good im- 
pression if you will inquire into them. 


“OWEN” Miuilling Machines are the 
modern millers; built for high speed work; 
accurate, rigid, powerful. Gear drive, 
double bearing surfaces to table, column 
extra heavy at front spindle bearing. 


Special Circular mailed on request 


THE OWEN MACHINE TOOL CO. 
Springfield, Ohio, U. S$. A. 


FOREIGN AGENTS—Alfred Herbert, Ltd., Coventry, 
England. DeFries & Co., Akt. Ges., Dusseldorf, Berlin 
and Stuttgart, Germany; Milan, Italy; Barcelona, Spain. 
Louis Besse, Paris, France. Wilh. Sonesson & Co., 
Malmo, Sweden. 


No Tool Room is complete 
without a 


VAN NORMAN @ 


“DUPLEX” Milling Machine yy 


ET 


saves lime 
saves Money 
saves Cutters 
saves Fixtures 


Right Angle Mills 
can be used to cut at 
all angles. 


Ram on which cutter 
head is mounted moves 
in and out over column 
and may be set and lock. 
ed at any point desired. 


The No. 0 size is a 
EF O x M ] | i E R S powerful, handy and 
; accurate machine 


especially valuable 
for quick changes of 


We make a specialty of Milling Machines for light 
work which are particularly designed for such ser- : 
vice as requires extreme accuracy to be coupled operation. 
with low cost of production. For the PRE 

of instruments of all kinds, sewing machines, sma 

firearms, typewriters, talking machines, telephone Waltham Watch Tool Company 
and telegraph instruments and all classes of light Springfield, Mass., U.S.A. 


electrical work, the machines are ideal. No. 5 Bench Lathe 

The Van Norman 
No. 5 Bench Lathe 
split chucks will also 
fit the Van Norman 
“‘Duplex’’ Millers— 
a good combination. 


Illustrated catalog free. 


Fox Machine Co. Grand Rapids, Mich. 


BELT OR MOTOR 


drive it makes no difference—if it’s a 


Stockbridge Patent 
(Two-Piece) Crank Shaper 


it’s the best money can buy. 


«a taig aba Built by People Who Care 
STOCKBRIDGE MACHINE CO., Worcester, Mass. 


‘it’s a Worker’? 


Automobile Gas Engine Fly Wheel 


Automatically Machined as shown on 


Potter @ Johnston Manufacturing Automatics 


gs 


Piece finished complete at one holding. One attendant operating four machines. Machines adapted for handling other 
equally interesting subjects. Estimates of production on the MANUFACTURING AUTOMATICS cheerfully furnished. 


POTTER @ JOHNSTON Company, Pawtucket, R.I., U.S. A. 


fii 8 Avenue de la Grand Armee, J. Ryan, Manager. New York Office, 114 Liberty St., Walter H. Foster, Manager. Cleveland Office, 309 Schofield Building, W. E. Flanders, 
preted Pon Office, 933 Monadnock Building. Foreign Agents: Chas. Churchill & Co., Lt a., London, Birmingham, Manchester, Newcastle. -on-Tyne, England and Glasgow, Scot- 
land. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Barcelona, Schuchardt & Schutte, Berlin, "Stockholm, Vienna, St. Petersburg. 


Robbins New Model — 
Standard Engine Lathes 


This cut represents our 15" lathe with 
compound rest. 

These machines have all the advantages 
for economic production, without expensive 
complicated attachments. 

The head and tail spindles are cast crucible steel. 

. The head is powerfully back-geared, with four step 
cone for extra wide belt, and speeds arranged in regular 
gradation. The rest has extra long beorine on the 
ways and is securely gibbed to the bed. 

The workmanship is of the best. 


‘The Robbins Machine Company 


149 Lagrange St., Worcester, [lass. 


a s Eel 


Send for 


new circular 
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Special 
Attachments 


Special 
Attachments 


~ Swivel Concave 
Box Table Planing 
Attachment 


Tilting 
Box Table 


Circular Planing 
7 Attachment 


Automatic 
Stop for 
Saddle 


Rack-Cutting 
Attachment 


Index 


Centers 


Convex Planing 
Attachment 


Oil-Pan and 
Pump 


Special Tool Room Shaper with Attachments 


Printed matter on request 


The Mark Flather Planer Co., Nashua, N. H., U.S.A. 


Our new line machines are 
very powerful, compactly 
built, convenient and rapid 
producers. 


Look this 34-inch Triple 
Geared Shaper over—it has 
a heavier ram than the older 
model, new table support 
and T-slot base, quick stroke 
and all facilities for handling 


modern work with speed 
and accuracy. 


Full line of sizes. 
Also Rack Cutting Machines. 


Walcott 2 Wood 
Machine Tool Co. 


JacKson, Mich. 
Succeeding GEORGE D. WALCOTT & SON. 


Agents—Frevert Machinery Co., New York, 
Chandler & Farquhar Co., Boston. Chas. G 
Smith Co,, Pittsburg. Strong, Carlisle & 
Hammond Co., Cleveland. H. A. Stocker 
Machinery Co., Chicago. 

Foreign Agents—Fenwick Freres & Co., 
Paris. Buck & Hickman, Ltd., London. 
Heinrich Dreyer, Berlin, Germany. 
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This is our 


Power Forcing Press 


with Motor Drive 


can be set up on your erecting floor where 
you put your worktogether and SAVE ITS 
COST in a short time BECAUSE 


LABOR is Expensive. POWER is Cheap. 


Pressure zzstantly available and under 
absolute control. 


Quick Vertical Adjustment to Ram. 
NO TIME LOST adjusting press for 


high or low jobs. If you haven't seen or 
used it, you will be surprised to learn how 
much you have missed. 


Two Standard Sizes, 15 and 30 Toms Capacity. 


Lucas Machine Tool Co. 


CLEVELAND, OHIO, U.S.A. 


Foreign Agents: C. W. Burton, Griffiths & Co., London. Alfred 
H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao,Barcelona. 
Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg. 


Have yousteel tools to heatorharden? 
Small machine parts, high grade steel 
to temper? Have you been worried 
over the work—uncertain of results? 


A Stewart Gas Blast Furnace will heat steel of all 
kinds, do it properly, do it quickly and relieve your mind 
of all anxiety. 

These furnaces are made in such a variety of styles and 
in so many sizes that they are adapted for almost every 
heating purpose. | 

Their construction permits the maintenance of a uniform 
temperature under all conditions because the heat is abso- 
lutely controlled. They are compact, clean, burn but a few 
cents worth of gas an hour, and are doubly economical be- 
cause there is no spoiled work to reckon against them. 


Stewart Improved Combination Furnace 


Let us explain the Stewart method. Sold with the 
proviso of a 30 days’ trial-to prove their worth. 


Chicago Flexible Shaft Company 


149 LASALLE AVENUE, CHICAGO, ILLINOIS, U.S. A. 


Foreign Agents—Niles Tool Works Co., London, England. Fenwick Freres & Co.. Paris, 
France, Agents for France, Italy, Belgium, Spain, Portugal and Switzerland. 


Crucible Furnace for high speed Steels 


; ; 
LMS 
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UPSETTERS 


HIGHLY IMPROVED 


i The Morse 


Rocker Joint 
High Speed Chain 


THIS MACHINE HAS SOME VALUABLE 
IMPROVEMENTS OVER OTHER MAKES. 


WE INVITE INQUIRIES. The Most Efficient 


GET OUR CATALOG eee hed 
The roller bearing in every joint prac- 


tically eliminates friction at this point. 


WILLIAMS, WHITE &« CO. 


The Most Durable 
MOLINE, ILL. 


The hardened steel rocker-joint reduces 
wear to a minimum. 


Power Punching 


Morse chains should be carefully 
and : 


considered for all powers where 
high efficiency and a noiseless, com- 


hearing | pact and positive drive is desired. 
Machines | 


Belt, Steam and 
Blectrically 
driven. 


LONG & ALLSTATTER UO. 


HAMILTON, OHIO, U. S. A. 


Our machines are made in over 
350 sizes and varieties. . 


SINGLE, 
DOUBLE, 
UPRIGHT, 
HORIZONTAL, VR fie Ar 
GATE, “ll r Send for our Chain Drive Catalog No. 7. 


MULTIPLE, 
FoR a a" ‘/ MORSE CHAIN CO. 
Railroad Shops, ITHACA, NEW YORK 


Locomotive Shops, . 
° i Licensees for Great Britain and Europe: The Westinghouse 
Bridge Works, Brake Co., Ltd., 32 York Road, Kings Cross, London, N. 


Etc. 


CCEGG GOESER MSFca 
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If You Wished to Use a Piece of Metal 


and its strength and adaptability for the purpose you had in mind were unknown to you, 
you'd test it, wouldn’t you? 


When you buy a grinder, the facts of the machine are unknown to you; yet you take the 
“say so” of manufacturers. Why not insist upon actual tests of your work being made? 
We urge you to let us take some work just as it lies upon the benches in your shop and 
show what a Norton Grinder will do for you. 


Norton Grinders have a wide range of speeds, which can be changed without the least 
trouble and without stopping either work or wheel. 


Ample provisions are made for a large water supply, and they have no pipes or channels to 
become clogged. 


Backed by 20 years’ experience. Ask for Catalog N-7, 1907. 


NORTON GRINDING COMPANY, Worcester, Mass., U.S.A. 


48 So. Canal Street, Chicago 


Ludw. Loewe & Co., Ltd., London, Berlin, European Agents. F. W. Horne, Yokohama, Japan. 4N. 


The BAT 
GRINDER 


There is an end to 
trouble in the grinding 
department after you 
install Bath machines. 


No. 2% Grinder-- 
Complete. 


These grinders are 
strongly built, accurate, 
rapid in operation, rigid 
under all conditions and 
will handle a range of 
work that cannot be 
equalled by other 
methods. 


Catalogue No. 6 
on request. 


The Bath 
Grinder Co. 


Fitchburg, Mass. 


saa a 
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YOUR GRINDER 


Is directly responsible for the Quality and Quantity of work to be turned out economically. 
YOU can help HIM by furnishing 


NORTON GRINDING WHEELS 


Made of 


ALUNDUM 


a ae 


ES 


a 


aye ee iA aaa ; 
are % Foe 


Will grind any kind of work satisfactorily if you have the right grade and grain. 
It is not enough to buy ONE Grinding Wheel and use that for all kinds of work 
—we make many grades of wheels suitable for many kinds of work. Give us the 
opportunity to help you in the selection. Booklet on Alundum will interest you. 


NORTON COMPANY 


26 Cortlandt Street Main Works: WORCESTER, MASS., U.S.A. 48 So. Canal ‘Street 


Havemeyer Bldg. 83 


RAILWAY MACHINERY. 


SRANSOM | 
“MFG. co. 


It is to your advantage to know whether or not the 


Ransom Disc Grinder: 


will save you money. Youcan easily find out by send- 
ing us samples of your work to be ground free of charge. 
Our style “D”’ Grinding Circles remove more metal and 
last longer than others. 


Ransom Mfg. Company, Oshkosh, Wis. 


European Agents: Ludw. Loewe & Co., Berlin, Germany 


Saxon Surface Grinder 


For producing accurate flat surfaces ata 
low cost. Feeds at each end of the stroke. 
No lost time. Well designed and thor- 
oughly built. Low repair cost. Has made 
good in the manufacturing department as 
wellas the tool room. Adapted to either. 
The price—well that is just as attractive 
as the other features. The circular comes 
at your request. 


SAXON MACHINE COMPANY 
HOLYOKE, MASS. 


August, 1907. 


Kelly 26-inch. Shaper 


Back Geared or Plain Just as You 
Prefer or Your Work Requires. 


_ Adapted for severe service. Strong and Durable. 
Eight cutting speeds without stopping the machine. 
Equal rigidity on long or short stroke. Table support a 
part of the machine. 

Write for Crank Shaper Catalogue. 


15, 17 and 20" stroke Plain. 
16, 20, 24and 26" stroke Back Geared. 


THE R. A. KELLY CO., Xenia, Ohio 


DO 
YOU 

KNOW 

A 

TOOL 

THAT 

iS | 

USED 

MORE 

THAN | 
ae | nearly 20 <uteea 
DRILL? 


Do you know a tool that is more ABUSED than a 
twist drill? Ground by hand, so one lip does all the 
cutting, it’s rammed through metal as if it were a 
punch. No wonder they drill holes larger than they | 
ought to be. No wonder they break. . 
It’s because the NEW YANKEE DRILL GRIN- 
DER grinds drills so the cutting is evenly divided be- 
tween the two lips that drills thus ground do so much 
more work than others. They’re also hard to break, 
for there’s no undue strain on them. And as to the 
time it takes to grind them, this is far less than by 
hand, so there is a saving all around. 


Wilmarth & Morman Co. 


580 Canal Street, GRAND RAPIDS, MICH. - 


May we send it? 


Ppe 
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is Grinding Machines 


No. 29 Plain Grinding Machine—20" Swing—1i44" between Centers 


On the Landis Grinding Machines the operator is at all times enabled to note 

when contact takes place—this being true when grinding the largest pieces the 
machine will take. Consequently we point out this valuable feature especially 
when grinding large work. The Emery Wheel Feed Up Hand Wheel is ina 
convenient position. This is important. 


Landis Tool Company, Waynesboro, Pa., U.S.A. 


AGENTS—W. E. Flanders, 309 Schofield Bidg., Cleveland, O., and 933 Monadnock Block, Chicago, Ill. Walter H. Foster Co., 114 LAnerey 
St., New York. C. W. Burton, Griffiths & Co., London. Schuchardt & Schutte, Berlin, Vienna, Stockholm and St. Petersburg. Alfred H. 
Schutte, Cologne, Brussels, Liege, Milan, Paris, Bilbao. A. R. Williams Mchy. Co., Toronto. Williams & Wilson, Montreal, Canada. 


| iz Giant 
mwote One § 2" 
4 No. 5 
Two ordinary keyseats can be finished on the Giant Key- Fz Stroke 25 inches. Cuts 
seater before one piece can be fastened ready for keyseating aa key-sets up to 314 inches 
on any other style machine. The grooved post which holds IG § in width, 


the work and forms a guide for the tool is the distinctive 
feature of this machine, making it possible to obtain perfectly 
true, straight keyways whether the hole is straight or taper, 
or whether the hub is faced true or left rough as it comes 
from the foundry. Each job 
is accurately set and fastened 
by its bore only: Another im- 
portant point is the solid sup- 
port of the tool so it cannot 


spring. 
Made in Six Sizes. 


Write for Key-seater Book, 


MITTS @ és 
MERRILL, 


843 Water Street, 


Saginaw, Mich. 


FOREIGN AGENTS—C. W. Burton, Griffiths & 
Co., London, Eng. Adler & Eisenschitz, Milano, 
Italy. Alfred H. Schutte, Barcelona, Spain. 
Heinrich Dreyer. Berlin, Germany and Austria. 

. E. Chabert & Co., 64 Ave. de la Republique, 
aris, France. E. H. Hunter & Co., Osaka, 
Japan. Palmer & Co., Wellington, New Zealand. 
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Quint Improved 
Turret Drill No. 2. 


ick ae 6 to 12 spin- 
SHIPPER 9 gy dles. 

Adapted for 
light or me- 
dium work, 
where short 
cuts and awide 
range in the 
sizes of holes 
is desired. 
This machine 
is fitted with 
ratchet lever 
feed, back 
gears which 
can be clutch- 
ed in and out 
while running, 
andreverse 
motion for 
tapping. 
Other good 
features we 
shall be gladto 
explain if you 
are interested. 


QUINT DRILLS-=4 Sizes and 35 Styles. 


A. E. QUINT, Hartford, Conn., U.S.A. 


FOREIGN AGENTS: Ph. Bonvillain & E. Ronceray, Paris. 
G. Koeppen & Co., Moscow. Alfred H. Schutte, Cologne, Brus- 
sels, Liege, Milan and Bilbao. Herman MHaelbig, Dresden. 
Andrews & George, Yokohama, ‘ 


The Von Wyck 15" Engine Lathe 


is especially adapted for this class of work. 
It is fitted with instantaneous Change 
Gear Device, has a very. massive head- 
stock, preventing chatter or vibration 
under heavy cuts, and is equipped with 
all improvements for rapid and convenient 
operation. 


CATALOGUE ON REQUEST 


Von Wyck Machine Tool Co. 


Cincinnati, Ohio, U.S.A. 


All the Latest Time and Labor Sav- 
ing Improvements are Embodied 
in the New 15-in. Sebastian Lathe 


This is an essentially high grade ma- 
chine adapted to meet the require- 
ments of up-to-date manufacturing. 
All parts are heavy and substantial, 
workmanship and. material unsur- 
passed, operation rapid and easy. 
Screw and rod feed as well as power 
cross feed. Cuts right or left hand 
threads. Feeds right or left. 


Shall we mati a special circular ? 


Sebastian Lathe Company 
129-131 Culvert St., Cincinnati, O. 


Duplicate Drilling, Reaming, Tapping, Etc. 


can be accomplished on this 


New Cylinder Turret Drill 


in less time, 
with less power 
and with less 
labor than on 
any similar 
machine. 


All operations 
performed 
without 
changing the 
tools or the 
work. 


Permanent 
alignment 
maintained. 


Strain passes 
from turret to 
the frame of 
machine as 
soon as the 
power is ap- 
plied. 


Feed can be 
changed in- 
stantly. Turret 
turns either 
way. 

An ideal 

tool for high 
speed steels. 


Write for new 
catalogue. 


National Separator and Machine Co. 
~ CONCORD, N. H. 
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THE Stanparp Toor (o. 
oun REAMERS 


All Kinds 
for 


Properly 
constructed of 
steel especially well 
adapted to the purpose, 
carefully tempered, ground to 
correct size, making a combina- 
tion of Accuracy and Durability that 
cannot be excelled. 


Highest 
Quality. 


NEW YORKE, 94 Reade St. 
CLEVELAND, 6900-7000 Central Ave., S. E. 


London Office, C. W. Burton, Griffiths & Co. Burton Fils, Paris, France. 
J. Lambercier & Cie, Geneve. F. W. Horne, Yokokama, Japan. 


>E ‘HE No. 19 Rule which re- 

ap sembles the letter “S” in the 
accompanying illustration is the 

Sawyer Flexible’ Spring Tempered 

| Rule—made from watch spring stock 


—a handy rule for measuring curves 


09 Saw 00, HIAMYS ome 


or irregular surfaces. The two ends 
of a six-inch rule can easily be brought 


together without breaking it. 


Write for catalogue of Machinists’ Tools 
and insist that you see ‘Sawyer’ make. 


VC SS¥W “SENGHOLd ge 


Tool Mfg. Co. 


Fitchburg, Mass., U. S. A. 


y 
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@. STARRETT es 


STARR Eta 
HACK SAWS 
DON: T OF FEN 
S A VoE> Ela 


Miner Hicks and the Hack Saw 


In the show window of a Hardware store down in Bakersfield, 
there is displayed a number of articles of clothing and tools used by 
Miner L. B. Hicks, who was entombed for fifteen days in the nar- 
rowest and darkest of subterranean cells in the heart of the moun- 
tains near Bakersfield. 

Among the tools that are shown in the window is one that played 
a very important part in saving the man’s life, so that he might live 
until his companions could reach him. ‘This tool is Starretts Hack 
Saw Blade. When this man was buried seventy feet below the sur- 
face, and he was pinioned under a heavy car by iron rods, he used 
the Hack Saw to cut himself free, thus saving his life until more 
heroic measures could be taken. 


—The Hardware Journal, San Francisco, Jan., 1907. 


BUT THEY SAVE 
TIME. AND MONEY 
EVERY, Daa 


Ask for Catalog No. 17-D. 


The L. S. Starrett Company, Athol, Mass., U.S.A. 


NEW YORK CHICAGO LONDON 


1igzuuvis @ 


August, 1907. 
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Patented 
Sept. 16 
1902 


Why the 


Superintendent 
specifies Jacobs 


Drill Chucks hihi oe ea 


“The Jacobs Improved Drill Chuck is not only the most convenient, 
but after two years of service, has proven to be the most durable 


Drill Chuck we have ever used.” 


Superintendent of a large Fire Arms Concern 


“We are constantly replacing old style chucks with the Jacobs 
Chuck, because the Jacobs Chuck is more handy to manipulate, is 


more powerful and more durable.” 
Works Manager, Pratt & Whitney Company 


“T have always found the Jacobs Chuck superior to others, for it 
can be more positively tightened, and in my opinion is far more con- 
venient, for the knurled sleeve can be used to bring the jaws of the 
Chuck down to the Drill, using the toothed key for the final tightening ” 


Superintendent Hartford Suspension Company 


AND THERE "ARE OTHERS" 


The Jacobs Chuck is now made in FIVE Sizes. Ask us for the book. 


The Jacobs Manufacturing Company 


HARTFORD, CONN., U. S. A. 
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The Practical 
Economy 


of the 


Favorite Reversible 
Ratchet Wrench 


is becoming more generally recognized 
every day. It is simple, nothing to get 
out of order; durable, stands the hardest 
service; handles all sizes square or hex- 
agon nuts by merely changing the 
heads, can be used in close quarters, 
instantly reversed, and motion is con- 
tinuous till the nut is seated or re- 
moved. 

Almost indispensable for construc- 
tion work, or where many nuts of 
uniform size must be handled, and a 
time saver for the 
railroad or. heavy 
machine shop work. 


Write for 
circulars. 


| GREENE, TWEED @ CO., 109 Duane St., New Yom U.S.A. 


ACCURATE GAUGES | 


As essential to the equipment 
of the modern machine shop as 
the engine lathe and high speed 
steel. 


PTTTUIIT ET ty 


TTT LTT EL 


Our line of Gauges is backed 
by years of experience in 
the manufacture and use of 


ots liner e range 
precision tools; they are nn Hee hg eer gadaae wid e 


made from the best stock, 
carefully prepared, and are 
fully guaranteed. 


Send for Catalogue No. 7 


and our new List of High Speed Rie 


The John M. 
Rogers Works 
Gloucester City, N. J., U.S.A. 


ENGLISH AGENTS—Chas, Churchill & Co., Ltd., London, 
E. C. Selig, Sonnenthal & Co., London, B. c: C! W. Bur- 
ton, Griffiths & Co., London, E. C. DeFries & Co., Dussel- 


dorf, Germany. v Lowener, Copenhagen, Denmark. 


of styles and sizes and will 
meet every and all require- 
ments of machine shop prac- 
tice. 
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OVEN FURNACES 


For Hardening and Annealing Metal Work 


These furnaces are made in a wide 
range of sizes; are designed to heat 
square or oblong space of any de- 
sired dimensions to the required tem- 
perature and maintain a uniform heat 
under all conditions. The Oven Fur- 
nace is generally more satisfactory 
than a muffle furnace because there is 
a complete absence of oxidization. 
The No. "1 Furnaces as ‘shown, is 
adapted for general hardening and 
annealing—the No. 16-a smaller size, 
is much used in tool 
rooms for heating cut- 
tenomctesesiathé and 
planer tools and like 
work. 


Oven Furnace Neo. 1 


Air Blast under pres- 
sure of one pound to 
the square inch indis- 
pensable. 


Positive Pressure 
Blower 


‘‘American” 
Gas Blast Forges 


For the machine shop and 
tool room will heat the work 
quickly and uniformly, with 
little or no scale, and danger 
of overheating stock is prac- 
tically eliminated. They are 
ready at all times, develop the 
required amount ofsheathinga ee fee Ris 
few minutes and are both con- age ou ciienars 
venient and economical. 


We shall be glad to forward Catalogue showing 
full cine of Furnaces. 


Oven Furnace No. 16 


AMERICAN GAS FURNACE CO. 


24 JOHN STREET, NEW YORK 


AGENTs: Chas. Churchill & Co., Ltd., London, Birmingham, Manchester,Glasgow. Schuchardt & Schutte, Berlin, Vienna, St. Petersburg, 
Stockholm. Alfred H. Schutte, Cologne, Brussels, Milan, Bilbao _Glaenzer, Perreaud & Thomine, Paris, for France and Switzerland. 

Chicago. Machinists’ Supply Co., 16-18 South Canal St. St. Louis, W. R. Colcord Co., 811-823 North Second St., W. H. Kelsey & Co., 
646 Prospect St., Cleveland, Ohio., and Gas Companies in nearly all Cities and Manufacturing Towns. 
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KEMPSMITH “arincumesre 


EXTRA HEAVY VERTICAL MILLING ATTACHMENT SLOTTING ATTACHMENT 


The attachments are capable of the full pulling power of the main spindle of the miller. These are only 
samples of the character of attachments we are able to furnish with our milling machines. 


THE KEMPSMITH MFG. CO., Milwaukee, Wis. 


European Agents: Selig, Sonnenthal & Co., London, E.C. Canadian Agents: London Machine Tool Co., Ltd., Hamilton, Ont. 
Agents for Holland: R.S. Stokvis & Zonen, Rotterdam. 


MACHINE TOOLS 


for 


HEAVY DUTY 


115 Liberty Street, 
New York. 


Branch Offices: 
SSR CE EE PD 


BOSTON, T1ASS. SYRACUSE, N. Y. BUFFALO, N. Y- 
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MONEY MAKERS IN THE MACHINE SHOP 


The Robertson Drill Presses 
~~ Rapid Cut Saws 


That Universal table is worth 
a lot; you don’t pay any more 
for it when you buy a 
Robertson, and the machine 
21-INCH 


will pay for itself in a few days. : UNIVERSAL 
gees DRILL 
PRESS 


SOLD BY ALL THE LEADING DEALERS. 


No. 3 
Rapid Cut 
Saw 


The kind that 
cuts fast and 
true. We make 
eight sizes. 


12-INCH SENSITIVE DRILL 
Itis a dandy for fast drilling. BETTER ASK FOR THEM 


Maaeby The Robertson Manufacturing Company, 


SAN et ee Y. 
- S. 


Rapidity, Accuracy, Durability and 
Fase of Operation 


are the features most prominent 
in the 


Morton 
Key Seater 


It centers the work by the bore 
and can be set to cut a keyway 
of a given size and taper, with- 
out a rule and before ‘it 1s 
placed on the machine. 


Investigate the Morton 


Morton Mfg. Co. 


Muskegon Heights, Mich. 
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The“LICHTNINC” TAPPER TAP 


Is the most used and best Tapper Tap on the market 
MADE OF THE FINEST STEEL, CAREFULLY HARDENED AND TEMPERED 


Give them a trial. Send for catalogue No. 33 E and prices 
MADE BY 


WILEY & RUSSELL MFG. CO., Greenfield, Mass., U. S$ A. 


VANADIUM STEEL 


WE RECOMMEND AND CAN FURNISH DIFFERENT GRADES OF THIS REMARKABLE 
STEEL FOR DIFFERENT PURPOSES 


For Locomotive and Motor Axles For Piston Rods and Crank Shafts 
For Locomotive and Tender Springs For Automobile Parts 


Prompt Shipment of all Standard Sizes 


COLONIAL STEEL COMPANY 


PITTSBURGH, PA. 


FIRTH Sreec COMPANY 
McKEESPORT, PA. — 
Manufacturers of High Grade Gnucible Tool Steel 


Have your tools made of BLUE CHIP STEEL and you will get satisfactory results 


FINISHING MOTOR CRANK SHAFTS 
BY THE TINDEL SYSTEM OF LATHE AND GRINDING MACHINE 


Beyond all comparison the cheapest way to finish motor crank shafts in quantity from the rough forgings, is by the use of the Tindel- 
Albrecht Lathe for rapid cutting down the rough forgings to grinding size and finishing in the Tindel-Albrecht Special Crank 
Shaft Grinding Machine. Cost of installation is less than any other. No accessory fixtures are required. The output is much 
the largest. The wear of grinding wheels is trifling. The accuracy of the work is unequaled. Write us for particulars. : 


THE TINDEL-MORRIS COMPANY, - EDDYSTONE, PENNSYLVANIA, U. S. A. 
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We are devoting all our time and energy to just one thing— 


“CLEVELAND” @ 


| 
i 
tt 
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sii | 


f 
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me 


Hi 


OPEN SIDE PLANERS |i 


—to make them as good as they can be made. We use only the best 
materials, employ the best mechanics, and make a planer that will do 
any class of work for which a planer is intended. 
Many manufacturers are finding they cannot run 
their plants successfully without an open side planer. Sl) ee 
Many more will see it the same way. oa 
You may be considering the matter now. Write 3=Re [[_—_—_—_——— ~~ 
us any way. Get our illustrations for your files. © 7 a) 
They'll come in handy some day. 


MANUFACTURED BY 


Cleveland 
Planer 


Works 


3150-3158 Superior 
Ave., N. E. 


CLEVELAND % 
OHIO, U:SeA, 36m. x36 inex> 12 tt 


You Cannet Turn Out Good Work 
With Poor Tools 


THE UNITED STATES BORING TOOL 


excels all others in the convenience of using. The shank 
is very rigid. The head is designed for the use of boring 
cutters, drills, taps, reamers, etc., of a wide range of 
sizes. The cap will hold tools without slipping, azd w7// 
not mash down the shanks. Our catalog tells more 


about them. 


THE FAIRBANKS COMPANY 
Springfield, Ohio 
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Ten Reasons why you want the 


PEERLESS HOIST 


1. Not some but al/ working parts are enclosed in 
dust-proof cases. This prevents wear and makes 
it smooth and easy running. 


2. Lightm 
weight. 

3. Itis noise- 
less “im 
operation. 

4. 1 elias 
quickly. 

5. The load 
is sustain- 
ed by a 
friction 
that neith- 
er jams 
nor slips. 

6. All gears 
are Spur 
Gears— 
made of 
steel with 
cut teeth. 


eal 


Cochwawel 


All parts are interchangeable. 

Each one is thoroughly tested and is absolutely safe. 
Sizes from 500 to 40,000 lbs. capacity. 

o. Your dealer will send one on 30 days’ trial— 
we know you'll be satisfied. 


EDWIN HARRINGTON, SON & CO. 


Incorporated 


PHILADELPHIA, PA. 


eo On~r 
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The Price of a Franklin 
Portable Crane and Hoist 


is small enough to put it within the reach of any shop 
or factory, and its usefulness will soon wipe out the cost. 


FOR DIE MAKING 


and work requiring extreme ac- 
curacy, also for finishing small 
duplicate parts, use 


The Cochrane-Bly 
| Filing Machine 


It is saving money in the best 
equipped shops. | 
The table tilts to give the exact 
angle and the filed surfaces are 
true: _7A2 coarse=sfile™oivesiia 
smooth finish and removes the 
stock very rapidly. An air pump 
blows away the chips. 


Can be handled by one man. Lifts and carries loads 
of any shape or size up to two tons weight. Compact, 
convenient and one of the time and labor savers of the 
day. Send for booklets and new discount. 


FranklinP ortableCrane&HoigtGem 


Ask for catalogue and list of representative users. 


‘Cochrane-Bly Company 


ROCHESTER? Nery. 


FRANKLIN, PENNSYLVANIA 


SHUADUTUNODAODOUANOUOQUORUGODERODDLHOGPEOUOOGOUEEEOOUDOOUEUEOSDOUOOGUOUEOOOOOEODOUOUEEOOUUUOLECQEUOUDEOMOODOOCUNAUTODNOOC 0 SEDESOEEEROEEY 
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THE CURTIS 


Light Bridge Crane 


with 


Curtis Air Hoists 


AIR HOISTS IN STOCK 
PNEUMATIC ELEVATORS 
AIR COMPRESSORS 


Curtis @ Co. Mfg. Co., St. Louis 


AGENTS: A, E. Hoermann, 41 Park Row, New York. Hil, 
Clarke & Co.. Boston. Baird Machinery Co., Pittsburg. 


Hercules Portable 


Crane and Hoist 
The Modern Model 


When you buy a 
Portable Crane, take 
a **Hercules’’ with 
Steel frame. 

The ‘‘Hercules’’ does 
all the crane jobs in 
the quick- 
est, easiest 
way, with 
least labor. 


Standard 
Sizes, 


Specials 
to 
Order, 


Circular 
On 
request. 


An Absolute Level 


im Ten Seconds 


Compare this 
with the old 
way —ten to 
twenty min- 
utes saved, 
and results 
certain. 


Bowsher’s 


Patent Balancing Way 
Is the New Way 
Made in 3 sizes and styles, for bench and 


floor use. Ways chilled and ground, 
spirit levels attached. 


Circular ‘* BW’? for details. 
N. P. BOWSHER CO. 


South Bend, Ind. 
Fenwick Freres & Co., Agents, Paris. 


Ghe 


”~ PATENT: UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH, ANGLE 


ano TWIST DRILL GAGE= 
JWYKE&GO.E.BostonMass.US.A.2 


MFR'S FINE MACHINISTS TOOLS. - 
—— FOREIGN AGTS. —— 
CHA? CHURCHILL &GO.7 LONDON, ENGLAND = 
SCHUCHARDT & SCHUTTE, SPAND AUER STRASSE 
BERLIN, GERMANY. 
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Y & T3GE AEN -BEOGKS 
For Handling Machinery 


This illustrates a TRIPLEX chain block on a track crane in a 
structural shop handling a pneumatic riveter. 

Delicate machines require careful, safe handling. Economy 
demands speed. The sturdy construction and automatic brake 
make the TRIPLEX perfectly safe. The spur-geared mechanism 
and elimination of brake friction make it very fast. Oftimes a 
block on a short I-beam for installing machinery will save its cost 
in a day or two, 

Sometimes a plant needs one chain block—sometimes a hundred 
would be a profitable investment. We have had large experience 
in planning hoisting systems. This experience is at your service 
for the asking. Give us some data regarding your work—size of 
plant, kind of goods, weight of loads, average height of lift, and 
distance to be transported. We will tell you what Y & T Chain 
Blocks and Electric Hoists will do for you—and at what cost. 


Chain Blocks—¥ to 40 tons. 
Electric Hoists—1 to 30 tons. 


The Yale and Towne Manufacturing Co. 


9 MURRAY STREET. NEW YORK 


FOREIGN WAREHOUSES :—Fairbanks Co., London and Hamburg, Fenwick Freres & Co., 
Paris, Alfred H, Schutte, Kolna Rh. F.W. Horne, Yokohama, Japan, 
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SHAW 


Cranes have led in every step of progress in the crane industry. 
The First Multi-motor Electric Traveling Crane ever built 
was a SHAW-—the First to adopt the steel cable in place 
of the chain was the SHAW, and the First in every fea- 
ture of advantage, efficiency, durability and economy IS the 
SHAW. Wherever you find a SHAW you find the Best of 


CRANES 


NEVER BUY A CRANE BEFORE INVESTIGATING THE SHAW 


MANUFACTURED BY 


SHAW ELECTRIC CRANE Co. 


SOLE AGENTS 


Manning, Maxwell © Moore, Inc. 


85-87-89 Liberty Street, New York 
22-26 S. Canal St. 721 sites St. 128 Oliver St. Frisco Bldg. Park Bldg. | Williamson Bldg. Kirk Bldg. Woodward Bldg. 


Chicago Philadelphia Boston St. Louis Pittsburg Cleveland Syracuse Birmingham, Ala. 


Majestic Bldg., Detroit Merrill Bldg., Milwaukee Tokio, Japan Mexico City, Mexico 


MANY FIRMS HAVE FOUND A 


‘“BrownHoist” Locomotive Crane 


the most profitable tool about their yards. Equipped with grab buckets or without. 


Manufacturers Manufacturers 
of of 
Hoisting Hoisting | 
Machinery Machinery 
for > for 
all all 
Devices Devices 


We would be pleased to demonstrate their utility to you. 


| The Brown Hoisting Machinery Company 


Office and Works, Cleveland, Ohio, U. S. A. 
. BRANCHES: PITTSBURG AND NEW YORK 
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ALL HINDS Electric 
Direct 
ALL CAPACITIES | or 


Alternating 
Get Catalogs Current 


ELECTRIC 
HOISTS 


Get Prices 


Nosthern Engineering Works, 26 chee St., Detroit, Mich. 


New York: 120 Liberty Street bebe <a Land Title Building é Chicago : 405 Monadnock Block 


CRANE 


ELECTRIC © HAND 


OPERATED FROM THE FLOOR 


3 tons, 2 motors. Hoist and Bridge motion by power. Trolley motion by hand chain. 


A handy crane for erecting floors in machine shops and for all service where loads 
are to be handled quickly and at low cost. Made with one, two or three motors, 
for power hoist, power hoist and bridge travel, or power hoist, bridge and trolley 


| MARIS BROS. 


56th St. and Gray’s Ave., PHILADELPHIA, PA. 


Manning, Maxwell & Moore, Inc., Agents, New York—Pittsburg—Chicago - Boston—Cleveland. 


TRAVELING 2000 MACHINES IN USE. 


Repeated orders from exten-=- 
C RA N ES sive users prove our claims for 
ners superior design, workmanship 

and completeness in all details. 


= Oo : & : — We manufacture and assemble 
every part and test the complete 
1-4 Ton to 200 Tons Capacity machine before shipment. 


PAWLING & HARNISCHFECER, - Milwaukee, Wis. 
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Power-Iransmitting 


Machinery 


We design and 
install complete 
rope drives. Our 
machine - molded 
sheaves are per- 
fect in balance, 
accurately _fin- 
ished and _ free 
from flaws injuri- 
ous to the rope. 
Rope drives de- 
signed by us are 
successful. 


A Little List of 
Akron Friction Clutch 
Advantages 


Simple, compact, easy to adjust. 

No special pulley required. 

Action, smooth and positive. 

Runs noiselessly and without vibra- 
tion. 

Needs no attention beyond oiling. 

Light in weight and takes up very 
little room on the shaft. 

Starts the machinery instantly or 
gradually as desired. 

Will slip automatically when the load 
exceeds the horse power of clutch. 

Will positively do the work on ex- 
tremely low or extremely high 


speed shafts where other clutches 
have failed. 


Stands rough usage. All working 
parts protected from dust and dirt. 

Especially adapted for driving ma- 
chine tools, dynamos, gas engines 
and for other service where a 
powerful clutch is required. 


Glad to send full detartls. 


We cast and finish Sheaves (English or Am- 
erican System), Pulleys, Band Wheels, Fly 
Wheels, Gears, Sprocket Wheels, etc. We 
manufacture Shafting, Pillow Blocks, Hang- 
ers, Floor Stands, etc. 


H. W. Caldwell @ Son Co. 


CHICAGO: Western Avenue, 17th-18th Street. 
NEW YORK. 95 Liberty Street. 
Woodward, Wight & Co., Ltd., New Orleans. 


BUSA STEEL 
Screws 
Bolts 


In the larger sizes— 
regular and special— 
made from steel of the 
best quality, guaranteed 
accurate, stronger and 
better than any you 
have ever used. 

The electric welding 
process places us in a 
position to be of decided 
service to you 

Some of you have 
been slow about figur- 
ing with us. 

Don’t you care about 
saving the dollars and 
cents coming to you? 


THE CLEVELAND CAP SCREW CO. 


CLEVELAND, OHIO 


Akron Clutch Company 


AKRON, OHIO 


Successors to Williams Electric Machine Co. 
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Electric and Hand Power Cranes 


(Le 


wore 


Hoists— Jib Cranes— 
Trolleys 
Standard and Special designs 


Alfred Box @ Company, 


WRITE FOR 
ESTIMATES. 


Philadelphia, Pa. 


STANDARD 
RAILWAY 
LOCOMOTIVE 


Write for specification and price on 


Browning Standard Locomotive Cranes with Clam 
Shell Bucket or Lift Magnet 


THE BROWNING ENGINEERING COMPANY 


CLEVELAND, O. 


Mueller Radial Drills 


are noted for their rapid production of high 
grade work. The improved design includes 
every feature for efficient operation. The 
stationary column insures the utmost rigi- 
dity to the work spindle. 16 spindle speeds 
are under instant control of the operator. 
Wide range of feeds. One lever serves to 
start, stop or reverse the spindle, and also to 
raise or lower the arm. 


Write for latest Catalogue. 


Mueller Machine Tool Co. 


216 W. PEARL ST., CINCINNATI, 0. 


A Good Drill Press is a Tool of 
Many Uses. 


A SIBLEY DRILL in your shop is rarely idle. With proper 
jigs these machines will accomplish a very large amount 
of work at a very low labor cost. They are rapid, accu- 
rate, have a wide range, are adapted for light or heavy 
work as occasion requires, and are fitted with all the 
latest improvements. 


Write for Catalogue showing Styles and Sizes of Power Driils. 


Sibley Machine Tool Co., South Bend, Ind. 


Successors to Sibley & Ware. 


13" 
DRILL 
PRESS 
No. 30 | 


Strong 
Accurate 


Will drill 
16" holes 
easily. 


Francis 
Reed Co. 


WORCESTER 
MASS., U. S.A. 


_. From 20 to 50 per cent. saved in making dies, 
jigs, cams, models, patterns, and in circular, 
experimental and tool room work. 
Send for catalogue. 
MANUFACTURED BY THE 
W. B. Knight Machinery Co. 


2019--2025 Lucas Ave., ST. LOUIS, MO. 


Bound Volumes of Machinery 
Vol. 12 -- 1905 -1906 now ready. 
The Industrial Press, New York. 
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The Graham Mfg. Co., Providence, R. I. 


RAILWAY MACHINERY. 


TEMPER 


in a Twist Drill is a good deal like temper inaman. If it is not 
even the drill will not stand up to the work it is called upon to do ; 
it soon goes to pieces. But when the temper is just right the best 


results are obtained from either man or drill. In making ‘“‘ Diamond” 
Twist Drills special attention is given this essential feature with 
the result that they wear longer, do more work with less grinding 
and show less breakage than any other Twist Drills. Selected 


stock, proper milling, correct clearance and grinding, also help to 
make “ Diamond” Twist Drills the best on the market. 


KC > TRADE MARKS <n > 


Factories: Akron O. Chicago, Ill. St. Catharines, Ont. 
General Sales Office: Chicago, III. New York Office: 59 Center Street 


Export Representative: European Representative: 
A. J. BARNES, 90 West Street, New York. , 
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The Whitman @ Barnes Mfg. Company 


THEO. BUTLER, 149 Queen Victoria Street, London, Eng. 


one of our 


Drill Speeders. 


just what the drill is doing. 


mechanism and you will appreciate what we are driving at.. 


r. Superintendent 
If you will spend but ONE [MINUTE each day in noticing the operator trying to 
drill small holes in a large press it will not be long before we have an order for 


They increase the speed of small drills to what it should be, without overspeed- 
ing the main machine, and they have sensitive feeds and safety frictions to tell 


Try to run a 3-16” drill at ro00 R. P. M. and feed it with a coarse 


Graham Drill 
Vise 


Always a good vise for 
general shop use and 
at the same time holds 
work for duplicate drill- 
ing without the cost of 
a jig. 


PATENTED Write for circular. 


cap le? 
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THE TOOL THAT WILL REDUCE 
YOUR DRILLING COSTS 


The Henry & Wright Ball Bearing Drill 


The most popular drilling machines on the market 
because they "make good" on all essential points. 
Stronger and heavier than other machines of like 
capacity. Require less power for operation. Ball 
bearing construction eliminates friction and makes them 
practically indestructible. The belt system is so simple 
and oiling so infrequently needed that the minimum 
attention on these points is required. They are built 
on the interchangeable plan, are especially adapted for 


high speed steels, and will drill from 200 to 400 Rice 
per cent. more holes in a given time than any other Patents 


drill using the same amount of power. 


DRILL BOOK FOR THE ASKING 


The Henry & Wright Mfg. Co. 


HARTFORD, CONN., U. S. A. 


7-in. Swing. 35-in. Bed. 18-in, between Centers. 5§-in. Chuck Capacity. 


A new size in our line of Precision Lathes, with improved form of bed, adding 
to its strength and rigidity, off-set tail stock, and increased capacity of split collet. 
These machines insure the acme of accuracy, yet are strongly built and will stand 
severe service. They are designed with every convenience for rapid handling, and 
save time and labor in the general everyday work as well as in special high grade 
manufacturing. Write for Bulletin. We build a complete line of Precision Tools. 


Sloan @ Chace Mfg. Company, Ltd. 


NEWARH, N. J., U.S. A. 


113 


114 RAILWAY MACHINERY. August, 1907. 
jirir/ ee — no. 


BURROUGHS 
HYDRAULIC 
MACHINERY 


EVERY STYLE 
FOR EVERY PURPOSE 


There is an individual- 
ity of design, a quality, 
and a grade of efficien- 
cy about our machines 
that will interest you. 


ESTIMATES GIVEN 
SPECIAL DESIGNS 


TheCHARLES 
BURROUGHS 
141-149 Commerce Street C O M P A N N¢ 


NEWARK, NEW JERSEY 


MW THE QHAS. BURROUGHS CO. } 
NEWARK Nod. = 


Multiple Steam Plate Press 


Weighted Accumulator 


Belt Power Wheel Press 


FOR THE MACHINE SHOP 


An improved type of 
press with four rods— 
two at top and two at 


bottom—an arrangement 
which permits handling 
larger work than is prac- 
ticable with the two rod 
type, and overcomes the 
eccentric strains that 
would otherwise result 
when work is not trued 
up. Three speeds can be 
obtained from the pump 
which is of the plunger 
type,and the Press is pro- 
vided with all necessary 
valves, gauges, elc. 


Special Circular 


sent on request. 


The Watson-Stillman Company, 2 <eriandt New Yo 
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Unit-Link 
Flexible 
Shafting 


Send for book 20 KH. 


Did you ever watch a man 
with a chunk of an emery 
wheel “worrying” down by 
hand a casting trying to clean 
ifups . 

They cleaned castings that 
same way 400 years ago. 


Why not do it four times 
as good and /our times as 
quick by machine. 


Use a, drill, scratch brush, 
surfacing or snagging wheel 
on the same outfit. ; 


COATES CLIPPER MFG. CO., Worcester, Mass., U. S. A. 


Calorex Fuel Furnaces 


(a) Compressed air to thoroughly atomize the oil. 
(b) Fan Blast*to furnish air for combustion. 


(c) Fan shaped combustion chamber—outside of charging space, in which 
Hieeatomizedomeand oxygen are 
thoroughly united, and by which the 
products of combustion are distributed 
over the charging space of furnace. 


(d) Curved form of furnace roof, which 
imparts reverberatory movement to the 
heat. 


W.N. Best American 
Calorific Company, 


| , Class ‘‘G’’ ‘‘Calorex’’ Liquid Fuel Furnace for rivet 
11 Broadway, New York, U.S.A. beat. cahaeeke Fecainc, 
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THEY GET RIGHT DOWN TO BUSINESS 


Those PORTABLE ELECTRICAL DRILLS of ours 


getting the work to the’ machine—no trouble to drill 
corners. The Cincinnati Electrical Drill can be taken 
anywhere and will handle any kind of drilling— 
all you need is the connection with an incan- 
descent lamp socket and you 
_ are ready to begin operations. 


No time wasted 
holes in awkward 


Save time—save bother— 
Save money—Air cooled— 
Direct current. 


Same advantages apply to our Electrical Tool Post Grinder. — Write for Bulletin P-4. 


THE CINCINNATI ELECTRICAL TOOL COMPANY 


CINCINNATI, OHIO, U. S. A. 


New York Office: EUROPEAN LICENSEES: 
95 Liberty Street. Selig, Sonnenthal & Co., London, who carry stock 


IT IS NOT THE PRICE, BUT THE WORTH 


Van Dorn “Hard Service” Portable 


Electric Drills and Reamers 
ARE WORTH THE PRICE 


bys. Khe Van Dorn Electric @ Mfg. Co. ©**Y** ours 


CARPENTER’S ROUND DIE SET 


= 52S Ses S=uee with 
x1 Carpenter’s Patent Adjustable Die Stock and 
Nichols Tap Wrench. 


No collets required with the Carpenter Stock. 
Jaws remain in any position to which adjusted. 


a: E: a = oe: Ask for catalog, ‘Tools for Cutting Screw Threads.” 


= The J. M. Carpenter Tap & Die Company 


on eres Trade\G/an PAWTUCKET, R. I. Trade \Q/ mark 
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IT’S THE 
DISCRIMINATING 
MAN 


The man who thoroughly 
and carefully inspects every 
detail of tool construction 


ELECTRIC 


eigen from outer casing to inner= 
Pisee thors most working part 
Protec DUNTLEY 
= WHO ALWAYS BUYS a 
TYPE DRILL. 
AIR COOLED 
PORTABLE 
DUNTLEY 


OLS % Write for Catalogue. 


WE MAKE THEM 
IN ALL SIZES 


EVERY TOOL IS GUARANTEED 


{lto perform the service for which 
it is designed. 


MOST POWERFUL 
PORTABLE DRILL 
EVER PRODUCED. 


WE SHIP THEM ON TRIAL DUNTLEY ELECTRIC GRINDER 
to responsible parties any where. Built in Two Sizes. 


WOUND FOR ALTERNATING OR DIRECT CURRENT. 


FRANKLIN AIR COMPRESSOR 


We build them 
in more than 


100 


STYLES AND SIZES 


Are being built 
and installed at 
the rate of 


60 PER MONTH 


STEAM DRIVEN FRANKLIN AIR 
COMPRESSOR. | 


CHICAGO PNEUMATIC TOOL 
"cucaco” = GOMPANY  “newvor™ 


We manufacture “Boyer” and “Keller” Riveting, Chipping and Calking Hammers, “Little Giant” 
Air Drills and a complete line of pneumatic tools and appliances. 
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“BE 
Variable Speed Motors 


The Lincoln Motor Works Co. 


Caxton Building, 


August, 1907. 


HAND WHEEL 
OR SPROCKET 


non L. : A C OL nM 
SPEED CONTROL 


No Controller. Wide Speed Ranges. Constant H.P. 
Light Weight. Cool Running. 


Any speed obtained at will, and when set for such speed 
it is maintained constant under varying load. The ideal 
motor for individual motor drive. 


CLEVELAND, OHIO 


We are making 20 Standard Motor Frames for all 
kinds of work—open, gauze enclosed or solid enclosed, 
vertical shaft, back geared, variable speed, with sliding 
base, or with broad, flat, planed feet—in short, any 
kind of Motor you want of 15 H.P. to 1-30 H.P. 

We have made over 16000 of these standard Motors, 
and we know the small Motor business as few ever can. 
‘“‘The Standard” Motors are made right. Our engineer- 
ing advice is yours for the asking; state your case. 


The Robbins & Myers Co., 
Main Office and Works: SPRINCFIELD, OHIO. 


New York: 145 Chambers St. +s 
Boston: 220 Purchase St. 
Philadelphia: 1103 Arch St. 

Dallas: Opera House Bldg. 
Cleveland: 337 Frankfort Ave., N.W. 


Baltimore: 221 Park Ave. 

Chicago: 1107 Fisher Bldg. 

St, Louis: r1th and Locust St. 

Los Angeles: 278 So. Main St, 
and x11 E, Third St. 

San Francisco: 319 Howard St. 


Westinghouse Motor Driving Lenox Bevel Shears. 


All of the advantages of electric drive may not apply 
to all machines, 

But some of the advantages will apply to all machines, 

And all of the advantages will apply to some machines, 


Send for a copy of our Application Folder No, 32. 


Westinghouse Electric & Mfg. Co. 


Atlanta Cincinnati Kansas City Pittsburg 
Baltimore Cleveland Los Angeles St. Louis 
Boston Dallas Minneapolis Salt Lake City 
Buffalo Denver New Orleans San Francisco 
Chicago Detroit New York Seattle 
Philadelphia Syracuse 


Canada: Canadian Westinghouse Co,, Ltd., Hamilton, Ontario 
Mexico: G. & O. Braniff & Co., City of Mexico 


48-in, “‘ American”? Lathe driven by 3 H. P., 450 to 1800 R. P. M. Motor. 


A Motor Driven Lathe 


Has ‘‘the call” over a belt driven machine 
every time and when the motive power isa 
Thompson-Ryan Variable-Speed Motor 
the equipment approaches the ideal. 

Some advantages of the Thompson-Ryan 
are: Wide range of speed variation. Field 
control, requiring no complicated con- 
troller or complex wiring. Sparkless com- 
mutation. Uniform speed. . 

Write for bulletin on machine tool drive, 


Ridgway Dynamo®@ Engine Co. 
Ridgway, Pa. 


eee ee ene ee ee ee 


€ 
hy 


ei ee 


1 agua Se 
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When Tired of Motor Troubles 


Use C=W motors. They 
are built especially for ma- 
ehinemoolsaby, EXPERTS 
with 18 years’ experience. 
Bulletin 64R and 78R ex- 


plain them in detail. 


COMPANY 
AMPERE, N. J.. 


INDIVIDUAL 
MOTOR DRIVE 


FOR MACHINE TOOLS 


‘Will save 25 to 50 per cent. on your 
| power cost. It will in- 
crease the productiveness 
of your plant. These are 
questions which should be of 
vital importance to you. 


Write for our Bulletins Nos. 3056-D 
and 3065-D ¢oday. We can convince you. 


| WESTERN ELECTRIC 
fe COMPANY 


2 Turret Lathes é 

ppettted Sy CHICAGO NEWYORK PHILADELPHIA _ PITTSBURG 
Western Electric CINCINNATI ST.LOUIS ST.PAUL —_ KANSAS CITY 
Motors DENVER LOS ANGELES SAN FRANCISCO 


ATLANTA SEATTLE 
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Bor ING hit Ww see 


32-in. 
26-in. 
24-in. 
20-in. 
14-in. 
14-in. B 
13-in. B 
Standard 
Drills 


No. 1 
No. 2 


Friction 


More Work and Better Work aor 


CAN BE COUNTED ON FROM 


Colburn Boring and Turning Mills 


than any other make because they are 
rigid, strong, have the power for high speed 
steels; are accurate and very rapid in opera- 
tion. Sizes from 34" to 72". Write us. 


Colburn Machine Tool Co., Franklin, Pa. 


Foreign Agents: Ludw. Loewe & Co., Berlin and London. 


32-in. Drill 


Mechanics Machine Co., 
Wyman and Mill Sts., 


ROCKFORD, ILLINOIS, U.S. A. 


No. 4 Fourteen Inch || The All Embracing Dill 


e ° The range of ae 
Vertical Drill 4 workanordinary | 
tl. size Dill Slotter 
with square tilting table = ~ will cover is a 
for drilling at any angle, af y matter of amaze- 
round table, vertically Hl; ment to a person 
adjustable on column, me | unacquainted 
cup and crotch centers. : a | with the special 
Bees features of this 
machine. 


One of the most con- 
venient tools for sensi- 
tive and rapid drilling. 
The pulleys are larger, 
belts longer and _ the 
power increased. It will 
drill holes up to %” 
diameter, has counter- 
balanced spindle, sliding 
head, lever feed and 
finest workmanship 
throughout. 


Write for special cir- 
cular of this machine, 


one of over 50 styles s : : : : 
Single and But a little consideration of the traveling head, quick 


Multiple Drills G e | traverse gear, new quick return, automatic knock-off, 


hand wheel controllor, new intermittent feed, and 
other exclusive Dill points, soon shows the reason 
and explains why it is the most economical tool of 
its class you can have in your shop. 


manufactured 


by 


Send for Catalogue 


The Dill Slotter People, Philadelphia, Pa. 


H. G. BARR, Worcester, Mass. 
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*““Dallett’’ 
Motor-Driven 
Portable Drills 


SFU Tr , 
Standard Engine Lathes 


12-inch, 14-inch and 16-inch Swing 


The Handiest Tools for any Shop 


Our No. 1 MOTOR-DRIVEN, just 
out, has a capacity of 1 inch in steel 
and weighs only 225 Ibs. 


Write for New Bulletins. 


This 14-inch x 6-foot Engine Lathe 


is an example of our line of Standard Engine Lathes— 


Thos. H. Dallett Co. 


23d and York Sts., PHILADELPHIA, PA. 


powerful, heavy and rigid machines, built on good 


common-sense lines and adapted to stand hard, everyday 


service. The 14 in. x 6 ft. machine weighs 1630 pounds, is 


fitted with every convenience and has proved itself rapid, 


accurate and durable. Catalogue “B” gives all the details. 


We also build the 9” and 11” Star Lathe, 
Speed Lathes, Bench Lathes, Wood Turning 
Lathes and a line of Foot Power Lathes. 


The Seneca Falls Mfg. Co. 


330 Water Street, Seneca Falls, N. Y. ao7 


OUR LINE OF WORK: 
Automatic Pinion and Gear Cutting 
Machines 
Machines for Watch and Clock Factories 
Machinists’ Bench Lathes 
Sub Press Dies 
Designing and Building Special Machines 


NEW DESIGNS. BEST QUALITY. 


New Haven Mfg. -Co. 


Manufacturers of 


Slotters, Planers, 
Lathes, Drills, Etc. 
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UNIVERSAL TOOL AND | — 
NORTO CUTTER GRINDER > | 


Specially Adapted for Tool Work 


Provided with attachments that are 
easily adjusted for the various opera- 
tions of grinding Milling Cutters, 
Reamers, Counterbores, Taps, End 
Mills, Holes, Arbors, etc., and for sur- 
face grinding. 

Made in two sizes. 

Send for Catalog T. C. which gives 
full details. 


iy “canityy . fe ge 


NORTON GRINDING COMPANY 


Main Works, Worcester, Mass., U. S. A. 


Chicago Store, 48 So. Canal Street as ome 
ee 
The Universal 
Cutter and Tool 
Grinder 


Grinds every kind of 
Cutter, Reamers, Dies, 
Chasers, and will handle 
a wide range of Internal 
and Surface Grinding. 


GRINDING WHEELS A special advantage 


make friends wherever introduced, because of this machine 1s 


of their excellent qualities, such as cool cut- E 
ting, extreme durability, perfect safety and the accuracy of work 


uniformity. : 
Another factor of their success is due to turned out, and the 
our policy of selecting from our great as- ease with which ad- 
sortment, just the right wheel for the pur- X 

chaser’s needs. Twenty years’ experience justments can be 
has taught us how to do it, and you get the si eerans ; 
benefit of tee experience peg mania made. Rigidity 1S 
charge. Tell us about your work and let us $ 
send you atrial wheel. _ another strong point. 
All working parts 
ABRASIVE MATERIAL CO. are protected from 


PHILADELPIA, PA. dust and dirt. 
H. A. Stocker Machinery Co., Chicago, Ill. 


Our catalog 
shows the wide 
range of work. 
Let us mail you 


“a copy. 


a 


rc 


Sach 


DAYTON MACHINE 2 TOOL WORKS, DAYTON, 0. 
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ROUND HOLES AT A MINIMUM 


One of the difficulties that confront the automobile and gas engine 
manufacturer is how to obtain a round, straight, smooth bore in the 
cylinder at a reasonable cost. 


THE HEALD CYLINDER GRINDER 


Solves the problem on every point—is especially designed to do accurate 
internal grinding in a special way, and has unusual features that permit 
rapid handling, overcome the every-day difficulties of such work and 
reduce the cost to the lowest limit. 


It is also a valuable tool for the machine tool builder, as the work 
not being revolved, holes can be finished in castings of any shape. 


We shall be glad to forward our Treatise on Internal Grinding if you are interested. 


THE HEALD MACHINE COMPANY 
147 BOND STREET WORCESTER, MASS. 


VITRIFIED ee STOP, 
CORUNDUM WHEELS |||||~ 7 fee 
_ LOOK, 


 LISTEN- 


wl 
s X me 
L ‘OUR GUARANTEE’ 


The Ney Disk Grinder is the equal of any 
made, in Cutting Speed. We do not 
“guarantee” this only, but we sfate it and 
it’s a fact. 

The ordinary loose guarantee simply means 
that if a machine doesn’t fulfill the maker’s 
claims you can return it—and try some- 


THE COOLEST CUTTING WHEELS one else. Now, where do you come 
on the market and the most satisfactory on every other count. in on that? 
Made from almost pure corundum, by the vitrified process, they | ‘6 99 ‘ 
are 50 per cent. more efficient than other abrasive wheels, cut OUR guarantee means that if nen 
faster and cleaner, will not glaze and never draw the temper machines are not as represented we will 
of the tool being ground. send you one that is right. Our first 


Sent on trial when desired. complaint is yet to arrive. 


The Vitrified Wheel Company , PCE a tee Pah ich oN ere 


WESTFIELD, MASS. ROSCOE W. NEY, Kingston, N.Y. 


Emery Wheels and 
Grinding Machinery | 


Foreign Agents: 


Write 
for Pfeil & Co., London. 
i d F, Lowener, Copenhagen, Stockholm. 
ustrate Adler & Bisenchitz, Milan, Italy. 
Catalog. Defries & Co., Act. Ges.. Berlin, Dusseldorf, 


THE SAFETY EMERY WHEEL COMPANY, Springfield, Ohio, U. S. A. 
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Why not use the abrasive wheel 
best suited to your work? 


Sterling Emery ana 
Corundum Wheels 


Are made in every grade from the 
finest to the coarsest. 


SAFE & RAPID 


Ss 


EFFICIENT 
Write for Catalogue. 


STERLING EMERY WHEEL MFG. CO. 
Factories and Offices, TIFFIN, OHIO 


House, 30-32 So. Canal St. San Francisco House, 
21-23 Fremont St. 


With a DIAMO-CARBO 
EMERY WHEEL DRESSER 


Grinding wheels can be shaped to any of the forms shown, 
or to any other desired shape, without danger of injuring the 
most delicate edges. The Diamo-Carbo is 
a perfect substitute for the black diamond, 
can be used with all tool grinding wheels, 
wears indefinitely, cannot get lost or broken 
and is one of the successful tool- 
room economies. 


Made in three lengths: 8’, 10” and 12” respectively. 
$3.00, $3.50 and $4.00 


Prices 


Let us send a Dresser on ten days trial. 
Booklet and testimonials for the asking. 


or 


Beene 


Desmond-Stephan Manufacturing Company, Urbana, Ohio 


DRY GRINDER one end, 


IMPROVED TOOL 
GRINDER the other. 


Thoroughly practical, saves space, ' 
saves money. 


Further details by mail. 


The Bridgeport Safety Emery 
Wheel Co., Inc., 


BRIDGEPORT, CONN., U.S. A. 


Emery Wheel Dressers and Cutters 


Cutters uniformly tempered, Made of the best Tool Steel 
and not stamped but milled. 


CEORCE H. CALDER, oe LANCASTER. PA. 


The Sherman Emery Wheel Dresser 


THE BEST MECHANICAL DRESSER IMADE 


Noy. 24, 
° Apr. 10, 


oO Pat 


Sent on fifteen day’s trial. Write for circular. 


Cuts faster and lasts longer than any other on the market. All wearing parts are 
hardened. Cutters made of tool steel tempered and always remain sharp as the corrugated 
face remains the same until worn out. 


Price $1.50 with extra set of cutters. 


Sherman Manufacturing Co., 


Cutters 15 cts. set; Per. doz. sets, $1.50 


St. Pauland Cadillac Sts. 
DETROIT, MICH., U.S.A, 
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HAVE ONE 
AT HOME 


HIS GRINDSTONE is 

admirably adapted for 
grinding small tools used by 
mechanics, jewelers, etc., as 
well as for household or 
hotel purposes. 

The frame is strong and 
well made. | 

The stone, 14 in. x 134 
in., is carefully selected of 
the proper grit to do the 
work intended. 
Weight, 60 Ibs. 


Price, $4.50. 


Send for new catalog of 
Vises, Grindstone Frames, 
Mechanics’ Tools, etc. 


Athol Machine Co., 


ALTHOL, MASS., U.S.A, 


NoWeak Places 


Out- 


One part is as strong as another. 
wears any other kind of chuck. Made 
right and sold at the right price. Circulars 
and price list mailed on request. 


R. H. BROWN @ CO. 


New Haven, Conn. 
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Nine Times out of Ten 


The time required for a man to hunt through a pile of solid man- 
drels for one just the right size for the job in hand, would be 
sufficient to get the work half done with Nicholson's 
Expanding Mandrels. Isn't this worth investiga- 


ting? Nicholson’s Mandrels are _ strong, dur- 
able; Se compact. nand convenient... SAll A parts 


Made in sets of : 
= q interchangeable. 
nine and will fit any 
sized hole from one to W H Ni h ] 7) C Wilkes-Barre, 
seven inches. Catalogue for 4 ® e 1C 0 son 0., Pa., U.S.A. 
full particulars. “ FOREIGN Houses—C. W. Burton, Griffiths & Co., London. Schuchardt & 
Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm, St Petersburg. 


Cut shows 13” Cylinder 
Power Squeezer designed to 
squeeze the sand to the pro- 
per density instead of ram- 
ming by a blow. 

Machine is adapted for 
use with Vibrator Frame, 
Paraffine Board or Plated 
Pattern. 


Write for Catalogue. 


5" ADJUSTABLE REASIER 
We make them to all sizes from 


1” to 8” or larger, shell, solid 
shank and hand Reamer style. 


THE LAPOINTE MACHINE TOOL CO. 
HUDSON, MASS. 


The Tabor Manufacturing Co., 


18th and Hamilton Streets 
PHILADELPHIA, PENNSYLVANIA 


Foundry Material 


Frazer’s Adjustable 
Malleable Iron Flask Pin 
saves time, expense, and makes true 


castings. Quickly applied and easily 
adjusted. 


ee F illet Cutter 
FACINGS AND PLUMBACO 


One of the handiest tools for the eh : : 
pattern maker, a double ended sagen AM ea ts Every nos acorn bs ett Tool 


reversible knife that will cut Specialties 
Fillets any size or shape required. ; Our Catalog describes everything 


Milwaukee Foundry Supply Co., Milwaukee, Wis. | J. en eae O co. 


COMPLETE INDEX TO 


Machinery’s Data Sheets. 
SENT ON REQUEST. 
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Stop 


just long enough 
to say yes or no 
to a Williams 


query. 


Are you using 
the right sorts 

of Wrenches 

in their places or 
are you forgetting 
the “get there” 
wedges ? 


We know you're 
busy. 


Have you time 
to look over 
Book **B” 


J.H. Williams & Co. 


Superior 
Drop-forgings 


Brooklyn 
Chicago 


The Shop Operation Sheets 


This series began with the May issue. 
your subscription with that number. 


MACHINERY, - ALL EDITIONS. 


Begin 


A Franklin Finished Casting 


Represents time gained, money saved, accuracy preserved 
and a lot of fuss and bother entirely eliminated 
out all the machine work—each piece is die cast and 
comes to you finished ready for assembling. There is 
no chance for differences, every piece is a facsimile of the 
other. Do you see the advantage for small duplicate parts? 


Glad to mail catalogue with full particulars. 


Franklin Mfg. Co., 


the ‘‘Combination"’ 
efficiency any dresser heretofore made. 


Sent on fifteen days' trial, 


Cuts 


203 So. Geddes St. 
SYRACUSE, N. Y. 


Made of an abrasive nearly as 
hard as the black diamond. Will 
#) true and shape any wheels ex- 
$ cept the very hard and carbor- 
undum. The ‘ Combination "’ 
Dresser is the roughing dresser 
placed in the ‘‘handle end”’ of 
the ‘‘Economo”’. The cutters of 
are made of ‘Crucible’’ steel and excel in wear and 


Write for circular. 


INTERNATIONAL SPECIALTY CO., 363 Holden Ave., Detroit, Mich 


32" DOUBLE HEAD 
FACING MACHINE 


This machine is designed to be used for fac- 
ing the flanges of pipes, pipe fittings and 
similar work, held in stationary fixtures on 
the bed. Ask for circular. 


Fay 2 Scott, Dexter, Me., U.S.A. 


WE MANUFACTURE 


SHAPERS 


EXCLUSIVELY. 
{2 TO 32 INCH STROKE. 


SMITH & MILLS, 
Cincinnati, Ohio, U. S. A. 


Vertical Miller 
and Slotter 


Two Sizes 


Slotter always ready 
to use and never in the 
way of milling. 

It will cut out those 
square corners quicker 
than any other ma- 
chine. Prompt delivery. 


Full particulars and 
prices sent on request. 


R. M. CLOUGH, 
TOLLAND, CONN. 


THE BLACKSMITH’S GUIDE 


Price, $1.50 


A Book that Tells How by a [an 
Who Knows How 


Tells how to do machine forging ; 

. weld iron and steel; weld a ring 
true to size; forge, harden and 
temper lathe, planer and hand 
tools; harden cutters, taps, dies, 
punches, broaches, ete.; treat 
high-speed steel; anneal steel; 
case-harden; pack-harden; mot- 
tle and color steel; braze; bend 
pipe; straighten sheet steel; and 
do general blacksmithing. 

Contains full directions for making an oven for 
hardening and tempering; for making a braz- 
ing furnace; and a special forge for high-speed 
steel. Complete working drawings for a fur- 
nace that can be built at small expense for 
case-hardening and coloring metals; two color 
charts as guides in hardening and tempering; 
and acolored plate showing, the beautiful re- 


sults in coloring obtained by Mr. Sallows by 
methods explained in his book. 


if YOU want to know how, get this latest hand=- 
book on the treatment of steel. 


Sent on approval to any reader of MACHINERY. 


The Technical Press, Brattleboro, Yt. 


Two year courses in 


Steam and Machine Design 
Applied Electricity 
Applied Chemistry 


One year course in 
Machine Construction . 


Write for catalog and particulars 


PRATT INSTITUTE, Brooklyn, N. Y. 


ANY MACHINIST 


desiring a good set of books on 
modern machine shop practice, 
should have the‘‘Rogers Library”, 


consisting of three volumes; price 
$7.00, payable $1,00.a month. 
Complete catalog on request. 


WRITE TO-DAY: 


THEO AUDEL & CO, Pus. 
63 FIFTH AVE. © NEW YORK 
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Standard Engine Lathes 


16 to 24 inch Swing 


Built by 


Greaves, Klusman & Co. 


S. E. Cor. Cook & Alfred Sts. 
CINCINNATI, OHIO, U.S. A. 


Also Builders of Pattern Makers’ Lathes and 
Machinery and Metal Spinners’ Lathes 


The Baker Improve / f Saves Dollars and Makes Dollars— 
Turret H ea d @ Applicable to any speed or engine lathe. 


This device gives all the advantages of a turret lathe. 
Holds the regular turret head toolsand handles turret 
lathe work as quickly, accurately and profitably asa 
full-fledged turret machine. Twosizes. Write us. 


The Baker Machine Corporation 
New Bedford, Mass. 


__ TIME SAVED—MONEY SAVED 


The bother and vexation of get- 
ting up special jigs can be 
avoided by using the ‘| 


Fortin Universal Jig 


Patent applied for) 


This thoroughly practical device 
is easily adjusted, works accur- 
ately and covers all ordinary 
work within its range. Let us 
send you particulars. Made in 
10 sizes, 


THE B. P. FORTIN TOOL CO. 


WOONSOCKET, R. I. 


Fortin Jig and Samples of Work 


PATTERNS of Every Description. 
Penn Pattern Works, Chester, Pa 


b444446. 
qin rsa 


ACCURACY WRITE US TODAY ABOUT 
FINISH YOUR RACK 


PRICE : It will cost you 
Are our real money 


CARDINAL POINTS 


To turn this 
ELIMINATE CHANCE INTRODUCE SCIENCE down 


Standard Gauge Steel Co., Beaver Falls, Pa., U.S.A. 


Pacific Tool & Supply Co., San Francisco, Cal. Seattle Hardware Co., Seattle, Wash. 
Hall & Pickles, 64 Port St., Manchester, England. 


The Government Machine Shops 


are using 


“yr 
'BOLAK 
HEADS 


and its a good 
tool that can run 
the gauntlet of 
Uncle Sam’s  in- 


Forged Steel ~ : 
spection. 


For the boring mill, planer, mill- 
ing machine or other tool where 
work is clamped to the table, these 
«T” Bolt Heads save incalculable 
time and trouble. No need to clean 
out the slot before putting on a 
new job. Lang’s ‘‘T” Heads can be 
set where needed after the work is 
in position. They are used with 
studs instead of bolts soa good supply 
can always be kept on hand, they 
have a smooth bearing against the 
T slots, are strong, will not slip or 
bend and work so clamped is firm 
and stiff. 

A dozen Lang’s ‘‘T” Heads will 
take the place of a hundred bolts and 
do more work. 


May we send our circular ? 


G. R. LANG CO. 


MEADVILLE, PA. 


Bailey-Smith Mchy. Co., San ;Francisco. 
C. W. Burton, Griffiths & Co., London, 
England. 


|A LITTLE SHAPER 


FOR YOUR LIGHTER WORK 


All the essential 
features of the high 
priced machines are 
incorporated in the 


RHODES 
7 in, Crank Shaper, 


and it will take care 
of small tool, die, 
model and light 
shaper work in 
general,quickly and _ 
accurately. Micro- 
meter adjustment 
on both screws; 
quick adjusting 
vise. 

Can be used as a 
bench machine 
when desired. 


Circulars on request. 


L. E. Rhodes 
Hartford, Cona. 


SPECIAL MACHINERY 


And Machines Built on Contract. 


Jigs and Fixtures, Punches, Dies, general machine 
work. Fifteen years experience on work of this 
character. Send blue prints and let me estimate 
on your work—it’s money saved. 


CHAS. S. DEXTER 
30 Railroad St., Attleboro, Mass. 


RAILWAY 


NEW AND 
SECOND 


HAND 


MACHINERY. 


MACHINERY 


SUPPLIES 


Send for New List No. {3. 


Second-Hand Machinery. 


LATHES. 


sl ee Assis GN Madly 28%, 

13 x6 R. & F., Blais- 
dell. 

14x6 R. & Fj Ta- 
per, Fitchburg. 

14x6 C. R., Fitch- 
burg. : 

15x6 R. & F., Blais- 
dell. 

16x6 C. R. & Taper, 


Fitchburg. 
16x6 R. & F., Blais- 


dell. 
16x8 C. R. & Taper, 
Reed. 
18x8 Plain R., 
Wright & Powell. 
18x10 Plain R., 
Wright & Powell. 
20x12 R. & F., Put; 
nam. 


RAILROA 
48” 300 Ton Wheel 
Press. 
48” 150 Ton Wheel 


Press. 

36” Bement Carwheel 
Borer. 

24” Bement Drill. 


D 


26 x 12 Plain R., L. W. 
Pond. 

26x14 Plain R. 

26e0 die Plain’ Re We 
Pond. 


40x10C. R., Stearns. 
21 & 48 x8 Gap, Har- 
rington. 


35 ft. Pit Lathe. 

9x4 Washburn Speed 
Lathe. 

10x 4 Bancroft Speed 
Lathe. 

11 x4 Automatic 
Speed Lathe. 

15 x6 Blaisdell Speed 
Lathe. 

16x10 Hand Lathe. 

20x12 Hand Lathe. 


24x14 Hand Lathe. 


TOOLS. 

Bement Single Axle 
Lathe. 

Bement Double Axle 
Lathe. 

Niles Double Axle 
Lathe. 


TURRET MACHINERY. 


No. 0, %” P. & W. 
Wire Feed. 

No. 25) 16" PS & W- 
Wire Feed. 

No. 2, 5/6” PP. & W. 
Wire Feed. 

No. 2%, 1” P. & W., 
Rts 


No. 
ford. 
No. 0, Auto. 
No. 1, Auto. 
No. 2, Auto. 
No. 8, Auto. 
BORING 


8” Sellers Trav. Head 
Shaper. 

12” Miles Trav. Head 
Shaper. 

18” Cincinnati Dbl. 
Head Shaper. 

16” B.G., Crank, Niles. 

12x17x17 Crank 
Planer, Whitcomb. 

16x16x4 P. & W. 
Planer. 

17x17x4 Whitcomb 
Planer. 

20,x 20x 4 N. Y., 
Steam Hng. Co. 
Planer. 


25 x 25x 6 Bement 
Planer. 


26 x 26 x6 Pond, 1 hd. 


Hart- 


Hartford. 
Hartford. 
Hartford. 
Hartford. 


Auto., 


MILLS, PLA 


No. 1 Single Turret, 
Spencer Auto. 

No. 1 Dbl. Turret, 
Spencer Auto. 

No. 2 Single Turret, 
Spencer Auto. 

No. 2 Dbl. Turret, 
Spencer Auto. 
No. 4, 1 9-16” Bardons 
& Oliver, W. F. 
Hart- 
No. 3 No. 1 Fri. Hd. 
Pacis eens 

No. 2, %” Turning 
Mch., Cleveland. 

24” Conradson Turret 
Lathe. 

24” Gisholt Lathe. 


NERS AND SHAPERS. 


30 x 30 x 24 Sellers, 2 
hds. 
86 x 36 x 20 Sellers, 1 
hd 
& 


48x48x9 Hughes 
noe nilips, ah Veal 
2x 72x 24 Sellers, 4 
“has. 

72 x 72 x 24 Bement, 3 
hds. 

84x48 x20 Hughes & 
Philips, 2 hds. 

36” Vertical Mill, B. 
& S. 

21’ Vertical Mill, 
Pond. 

Sere Horiz. Cyl. Bor. 


2” bar Horiz. Mill, 
Kelley. 


DRILLS. 
9” Bench, P. & W. 10” 2-sp. Slate. 
24” Upright Motor, 10” 3-sp. Slate 
Hill Clark. nage Sarat : 
24” Vertical, Bement. | 14” 38-Sp. Gang, Hen- 
32” Vertical; Pond. dey. 
2%' Radial, Hilles & 14” 4-sp. Gang, Gar- 
: oe cae vin. 
" Radia illes & 70 
Tenens 17 i 4-sp. Gang, J. & L. 
4’ 6” Radial, Hilles & | 14” 6-sp. Sens. Foote- 
Jones. Burt. 
13” Sensitive Motor, 10-sp. Type H., P. & 
Hill Clark. W., Motor. ; 
MILLING MACHINES AND GRINDERS. 
No. 0 Plain, Carter & Single-Sp.. Profiler, 


Hakes. 
No. 1 Plain, Garvin. 
No. 2 Plain, all feeds 


& vert. att., Le 
Blond. 
No. 2 Uniy. Cincin- 


na ati. 
No. 12 Piain, Brown 
& Sharpe. 


No. 2 Lincoln, P. & W. 


Small Hand Miller, 
Garvin. 

Small Index Miller, 
Brainard. 


Garvin. 

No. 13 Single- Pro- 
filer, PP. & W. 

8” Bench Grinder. 

Cutter Grinder, Gar- 
vin. 

Univ. Cutter Grinder, 
Cincinnati. 

18” Wet Tool Grinder, 
Stiles. 

24” Wet Tool Grinder, 
Barnes. t 
110 V. Hisey-Portable 

Parallel Gr. 
No. 6 Blount Buff. 


MISCELLANEOUS MACHINERY. 


Small Screw Slotter. 

100 lb. Compact Ham- 
mer, Bradley. 

300 lb. Drop Hammer, 
Blundell. 

2” Pipe Machine. 

1” x16’ Bending 
Rolls. 

1” x 54” cap. Bement 
Horiz. Punch. 


Spiral Spring Winder, 
Shuster. 

Colladay Tipping Saw 
Bench. 

5 HP. 110 V. Con. 
Speed Motor. 

7% HP. 110 V. Con. 
Speed Motor. 

110 V. Edison 40 
Light Dynamo. 


Miscellaneous Department, 


Niles-Bement-Pond Company, 


tf Broadway, New York. 


SECOND-HAND 


AND 


MOTORS ornamos 


We carry astockof 700 Machines. 
All finished like new and fully euaran- 
teed, Low prices and immediate delivery. 


Guarantee Electric Co., 


Chicasio 


Complete Machine Shop Equipment. 


Stock continually changing: tet me know your wants. 


LATHES. 


72” x54’ Davis, 
Triple geared. 

42” x12’ Putnam. 

36” x12’ Putnam, rod 


feed. 
32” x12’ Nicholson & 
Waterman. 
39" 5 58” x 16’ 
Lathe, 
30” x14’ 
BDI o6 JY 
24” x14’ 
24” x12" 
DPHee Se IPFL 
PAPI 5 ee bse 
Dake 24.9 bes 4 
PAL 4 PAY 


Gap 


Fitchburg. 
Betts. 
Betts. 
Fifield. 
Betts. 
Betts. 
Prentice. 
Bement- 

Miles. 


20” x10’ Fitchburg. 
20” x 8’ Flather. 


NEW LATHES. 
20” x10’ Rahn-Car- 


Rahn-Car- 
Rahn-Car- 
PLANERS. 

42” x42” x18’ Fitch- 


burg. 
38” x 38” x 10’ New 
Haven 


ot” x 33” x 10”) Be- 
ment. 

26) ox) 26” exuG ou Be= 

ment-Miles. 

24” x 24” x 6’ Pratt 
& Whitney. 

20” x 20” x 5” 'Be- 
ment. 

22” x 22” x. 4" Pow- 
ell. 


SHAPERS. 
24” Gould & Bber- 
hardt, latest type. 
14” x 34” Bement, 
Travers, two tables. 
14” x 24” Fitchburg, 
one table. 
138” x 22” Wnglish, 
one table. 
DRILLS. 
42” Betts Radial. 
60” Post Drill. 
MISCELLANEOUS. 
P2 and P83 Ferracute, 


new. 

No. 2 Cincinnati Uni- 
versal Milling Ma- 
chine, Vertical At- 
tachment. 

No. 2 £Espen-Lucas 
Horizontal Boring 
and Drilling Ma- 
chine. 

800 lb. Pratt & Whit- 
ney Board Drop 
Press. 

800 lb. Bement Steam 
Hammer. 

No. 45 Crosby Press. 

No. 6 Farrel Foundry, 
double acting. 

No. 41 Bliss Double 


Acting. 
6’ Boring 


Baldwin 
Mill. 

60” Harrington Ver- 
tical Boring Ma- 
chine, 

850 lb. Bement Steam 
Hammer, single 
frame. ; 

Two-Spindle Pratt & 
Whitney Profiler. 

500 lb. Drop Press, 
Peck Lift. 


Photographs and Specifications on application. 
Hundreds of other Tools. 
Full Stock of New Drills, Lathes, Shapers and Planers. 


FRANK TOOMEY, 


127-131 North Third Street, 
PHILADELPHIA, 


PA. 


FOR SALE 


On account of extensive alterations 
in our power plant we have to dispose of 


Boilers, Engines, Heaters, 


Pumps, Dynamos, Motors, 
Air Compressors, Shafting, 
Hangers, Pulleys, etc. 


A complete catalogue sent on request. 


The Keystone Watch Case Co. 


19th and Brown Sts., Philadelphia 


FOR SALE 


Complete — 
Manufacturing Plant. 


READY TO OPERATE 


Located at St. Anne, Ill., on the Big 
Four and C. & E. I. Division of the 
Frisco System. Building is brick 
and concrete, erected about one year ° 
ago. Contains full equipment of 
modern, first-class machinery, very 
slightly used and as good as new; 
also small tools and miscellaneous 
supplies. Was equipped to manufac- 
ture automobile engines. Has fine 
steam and electric light plant, air 
compressors, etc. For further de- 
tails, prices, terms, etc., apply to 


THE E. A. HINSEY CO. 


Cincinnati, Ohio 


EXTRA FINE 
Second=Hand Machine Tools. 


IMMEDIATE DELIVERY. 


42''x 42''x 14' L. W. Pond Planer, 1 head, 
good as new. 

48''x 48x 20’ Putnam Planer, 2 heads. 

60x 60x 24’ Putnam Planer, 3 heads. 

24'' Jones & Lamson Heavy Turret Chuck=- 
ing Lathe, 3’ hollow spindle. 

4" Saunders No. 4 Pipe Machine, good as 
new. 

6 Steam Hammers, up to 6,000 Ibs. 


Send for complete list, fine large tools. 


EDGAR A. BIENENSTOK, Inc. Brexe! Building 


Philadelphia 


SECOND 
EDITION 
(1907) 


Revised 
and 


Enlarged 
4x62 ins. 

203 pages 

41 figures 
Flexible 


Morocco 


$2.00 
postpaid 


MECHANICAL ENGINEERING - 


SAMES 


A greater variety of Mechanical and Electrical Engineer- 
ing Problems can be solved with the aid of this than 
with that of any other single volume printed in English. 

Descriptive circular on request, 


Cc. M. SAMES 
542 Bramhall Ave. Jersey City, N. J. 


A. G BUTU He 
Pattern Letters 


For Iron and Brass Cast- 
ings. Variousstylesand 
sizes. For Machines, 
Bridges, Tablets, etc. 
Leather Fillet. 
All sizes in stock. 


onanenbein Bldg., 284-286 Pearl Street, New Yor! 


a 
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SECOND-HAND TOOLS FOR QUICK DELIVERY. 


TOs Pree ey mae GRINDERS. LATHES. 
—36” ridgeport. —No. 7% Diamond. 1— 30” x12’ L is. 
1—42” Bullard. rat’ ie Wet 136” x 16’ abe mae ee 
DRILL PRESSES. ool, i) 1—36” x20’ American Triple 
Ne. 2) Bickford Ful} Unt, °—_V*!eet Universal Tool. Geared. 
versal Radial. S. 1—24” x 10’ Lodge & Barker, 


1—16” Crank Planer. 
1—4’ Bickford Improved Ra- cern ba 4 . with C. R. 
dial Proves a" 1—22" x22” x 4". Powell. 1—24” x 8’ Flather, with 
a . L 58” 48” , s ’ 
1—36” Bement-Miles. S_UO” x x 16’ National, 1 CUR: 


1—6’| Ridgway motor-driven 1 zo" S80” x96’ Fitchburg MISCELLANEOUS. 


Radial. 

Sees 4 heads. 1—44” Gould & Eberhardt 
oan Apne alley City i300 1x 30"%-x 8” Mather) 2 Spur Gear Cutter (heavy 
2—Dallett Portable Drills eads. Soden eae 

: 1—26” x 26” x10’ Powell, 2 1—15” Lowell Slotter. 

Panta: anna heads. 1—Chicago Annealing Furnace. 

See ossberg & Gran- SHAPERS. 1—No. 1 ‘Garvin Automatic 

Ville. 1—24” Walcott Shifting Belt. Tapper. 
MILLING MACHINES. 38—24” Gould & Hberhardt. 1—No. 2 Garvin Automatic 
1—No. 7 Becker-Brainard. 3—28” Hendey. Tapper. 


Photographs and full information sent on request. 


RENARD WAERRORERTRER DANE AD. 


707-715 Lakeside Ave., N. W., Cleveland, O. 1025 Majestic Bldg., Detroit Branch. 
1014 First National Bank Bldg., Cincinnati Branch. 


‘‘Gem Union” Drawing Instruments 


Superior to all others in Material, Construction and finish 
MOST COMPLETE LINE OF 


Drawing Materials and 
Surveying Instruments 


Rapid Printing Blue Print Paper 


Our 416 page Catalogue sent free on 
application. 


Eugene Dietzgen Co., 


CHICAGO 

NEW YORK 

SAN FRANCISCO 
NEW ORLEANS 


KEUFFEL & ESSER G0., 127 Futons, New York 


CHICAGO, 111 E. Madison St. ST. LOUIS, 813 Locust St. SAN FRANCISCO, 40 Oak St. cor. Market. 


Drawing Materials. Surveying Instruments. 
Measuring Tapes. 


FOLDING TRESTLES 


Especially adapted for use in offices where space is 
limited. The Drawing Board is made of selected pine- 
wood and hinged to the Trestle on which it can be 
slanted by means of supports catching in tooth-plates. 
Board and Trestle fold up compactly and may be easily 
carried about. Trestle of hardwood. Two sizes each 
Be nee with Drawing Boards respectively 31 x 42” and 

x 55”. 

Write for our Descriptive Circular of Drawing Tables. 
Our Complete (550 page) Catalogue on request. 
HigHest AWARDS: St. Louis, 1904; PorTLAND, 1905. 


r8r Monroe St. 
214-220 E. 23d St. 
14 First St. = 
145 Baronne St. 


EVERYTHING 
FOR BLUE-PRINTING 


Send for Circulars. 


Electric Blue-Printers ; 
Automatic Blue-Print Washing and Drying 


Apparatus ; 
Blue-Print Trimming and Sizing Tables; 
Blue-Print Filing and Mounting Racks ; 
Perfection Brown and Blue Process Papers. 


C. F. Pease 
Blue-Print Machinery & Supply Co., 
A-22 Fifth Ave., Chicago. 


<< 


Send for Catalogue 


Fritz & Goeldel Mfg. Co. Gand Rapids Hich | 


DIAMOND 
TOOLS 
FOR 
MECHANICAL 
USES. 


THOS. L. DICKINSON, 45 Vesey St., New York City. 


PATENTS—-TRADE MARKS 


MACDONALD & MACDONALD, 100 Broadway, New York 


Solicitors of Patents 


Attorneys and Counselors in Patent Causes 


J. H. Wagenhorst @ Co. 


MAKERS OF 


Electric 
Blue 
Print 
Machines 


Wagenhorst Blue Printers are used by the 
U. S. Government, by the Carnegie Steel 
Co., and by hundreds of drafting rooms 
throughout the country. Why? 


Write for Circular B. 


Youngstown, Ohio 


WE BUILD 
HKeyseaters, Drills, 
Tapping Machines 


Send for Catalogues 


BAKER BROTHERS, 01 °G'3%s. 


Professional. 


PATENTS PROTECT INVENTIONS 
ROYAL E. BURNHAM 


PATENT ATTORNEY 
837 Bond Bldg. Washington, D.C. 


Send for free booklets on Patents and Trade-Marks 


Regist di 
TRADE-MARKSu sfatentotfice 


HOWSON & HOWSON, 
Attorneys at Law, Solicitors of Patents, 


32 South Broad Street, Philadelphia, Pa. 
38 Park Row, New York. 98 F St., Washington, D.C. 


PATENTS 


Cc. L. PARKER 


Attorney -=-at-Law and Solicitor of Patents 


American and foreign patents secured prompt- 
ly and with special regard to the legal protection 
of the invention. 

Handbook. for inventors sent upon request, 


200 Dietz Bldg., Washington, D. C. 


PATENTS 


PROTECT YOUR IDEAS 


Send for Inventor’s Primer. 
Consultation free. Established 1864. 


MILO B. STEVENS & COMPANY 
792 14th St., Washington, D.C. 
Branches at Chicago, Cleveland, Detroit. 


GEO. P. WHITTLESEY, 
Patent Lawyer and Solicitor of Patents, 


McGill Buildinc, 908-914 G Street, 
Washington, D C. 
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The “Acme” Metal Saw Table 


A compact, self-contained, all metal construction 
saw table for cutting sheet, rod or tube brass, copper, 
fibre, rubber, etc. 


Catalogue mailed on request. 


The Hub Machine @ Tool Co. 


621 Cherry Street, PHILADELPHIA, PA. 


H. B. Pat. Cutting-off Tool. 


Jal Something 
New 
and Good. 


Brass or Steel 
foot rests. Uses 
regular Slate 
Blades. Shank 
same as 
Blate No. 2. 


—, | 


5 Ag ‘Le 


te 
Slate No. 2 Cutting-off Tool. 


Shank 
1yxig"” 
Blades 


as to y" 


Ce by 16ths. 
by 1000ths 


made to 
order. 

NES iGhestent Cutting-ofi Tools. Straight shanks, no 
projectiors, for screw machine use. No. 2, 14x". No. 
3, 14,x5¢" shank. No. 2 blades %” wide. No. 3, 1 wide, 
all thicknesses. For sale by supply dealers, or 


Dwight Slate Machine Company 
HARTFORD, CONN. 


HU 
“wi ei LAAN 
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fi 1s Be a Pe 


| Accurate Measurements 
Are the Soul of Good Work 


Use SLOCOMB 
MICROMETER CALIPERS 


and you'll get it right to the dot. 13 styles 
and 74 sizes, built to meet the requirements 
of every day shop work, or the “ can’t-be- 

too-careful” special 


| | oe job. Made for hard 


SESS 


By 


= 
= SSSSes 
Aenea ta cate t= 
SScoeeecs 
Peesceetee 
ae: 


service, long service, 


ide .) Pavone 
age De good service. 


Write for Cata- 
logue No. 11 and 


see why the pecu- 
liar construction in- 


sures staying qual- 
: jn me : ih ities. The price is 
eR right, too. ~ 


ae 

iil 
Ne Lalla 
MI {Ih 


Mm 7 Hn 
LTT FLTTTERETUIOOLED rm 


J. T. Slocomb Co., Providence, R. I. 


AGENTS: Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle-on- 
Tyne, Glasgow. Ludw. Loewe & Coi, Berlin. 


Disc Ventilating Fans 


Effective and Economical 


Ventilate 


[Made in sizes and types to suit all locations 


Ask for catalogue No. 200-M 


American Blower Co. 
Detroit, Mich. 
Chicago Atlanta 


New York London 


ia eal 


> ne ae 


oe 
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High Speed Twist Drills and Tools 


Special three 
and four fluted 

High 

Speed 
Drills 

for reaming and 
drilling cored 
and punched 
holes. 


weer THE NATIONAL TWIST DRILL ® TOOL CO., DETROIT, MICH. 


General Sales Agents: WhitaKer Mfg. Co., Chicago, Ill. 


THREADED WORK 


of all kinds, internal or external—screws, 
worms, nuts—right or left hand threads, 
straight or taper, can be accomplished with 


the 
AUTOMATIC 
THREADING LATHE 


more rapidly, with greater ease and with 
greater economy than by any other method. 
Does not require special tools. Entirely 
automatic in operation, so one man can look 
after several machines. 


We make 
a Specialty of 


HIGH 
SPEED 
TOOLS 


Let us send you catalogue and examples of rapid thread 
curling. 


AUTOMATIC MACHINE COMPANY, “= = = - BRIDGEPORT, CONN. 


AGENTS: C. W, Burton, Griffiths & Co., London; A. H. Schutte; Schuchardt & Schutte; Marshall & Huschardt Mchy. Co., Chicago; Motch & Merryweather Mchy. Co., Cleveland. 


A Saving of '£ to 'f in Time 
on Crank Shaft Turning 


is assured with the Tindel-Albrecht Crank 
Shaft Lathe. This is a heavy, rigid machine 
with particularly powerful drive and special 
features that put it ahead of any other ma- 
chine for rapidly reducing rough crank shaft 
forgings to grinding sizes. 

Uniform drive from end to end. Write us 
about it. 


THE TINDEL-MORRIS COMPANY, ED DY Se ON ie Arne 65 6 AG 


EUROPEAN REPRESENTATIVES—De Fries & Cie., Dusseldorf, Germany. De Fries e. C., Via Principe Umberto, Angola Via Moscova, Milan, Italy. De Fries y Cia., Cortes 660, Barce- 
lona, Spain. De Fries & Cie , 19 rue de Rocroy, Paris, France. De Fries & Cie , 36 Rue Fosse aux Loups, Brussels. Be gium. 
Distributors for North America, South America and Japan, Niles-Bement-Pond Co,, 111 Broadway New York. 


PATENTED 


SUUDEUACOUUTAOCTACUAATOAOEAACSUCTOAEOUCCOETOOCTOEE ECAR C CAO ETU OCA OEEECE TEED SOOCT OE EC TE ETOOEEEEA GEO U CPO CEA OE UATECTR OE ECEU CTE A TEES EEE AS GUST EC TE ELS OCU S USACE TOA ESSE ATE C ESTA T EAD E EEC CO DESO M OPEC E CAAT ETA 


SAUUDDAUROROOOCOTTOEDEOCE TTT 


AULUAUTAAEUOAEDUAESAUOCUROSUUAAOOU OCDE EOTOUAEOUACOOATEONEVOACTOAECOAOOGACCPEACQOSCPAADAMEEOOEAOGEAGOEELEAAEEOSCQU TESTE CPOMOTEMOSAREDADOOOCHEOUESEQOUUDDOAOASEGUACGUOADOMGOOOODOROOEOAESEPYSS SOUS TEER E ATE O EET 


“CHAMPION” 
14-inch Engine Lathe . 


An up-to-date machine, new design, extra large ground 
spindle, wide face gearing, T-slots in carriage, rapid feed 
changes, wide belt. It is provided with an Index Dial for 
catching threads quickly, has automatic stop in either direc- 
tion, and cuts threads from 2 to 96. 


For other special features see our circular. 


Champion Tool Works Ce. 


2422 Spring Grove Ave. CINCINNATI, O., U. S.A. 
10, 12 and 14-inch Lathes ee 


PTTTTPPPELELLLELLELLUUELUP EEL EULUEPEEEEEPEOPePeCeCU 
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We can furnish metal gears of any metal re- 
quired, in bevel gears up to 48 1n., in spur gears 
to 36 1n./. with the teeth acctrarciwe planed yaaa 
spur gears to 60 in. cut with rotary cutter. Let 
us submit estimates on your requirements in this 
line. Our workmanship is unexcelled and our 
prices are right for high grade work. 


THE NEW PROCESS RAW HIDE CO. 


SYRACUSE, N. Y. 


‘‘BEFORE CLOSING I CANNOT RESIST 
SAYING THAT I HONESTLY BELIEVE 
YOUR GEAR SHAPER IS THE GREATEST 
MACHINE FOR CUTTING ACCURATE 
GEARS EVER BUILT AND IT ACTUALLY 
EATS THEM UP.” —4 Satisfied User. 


We wish to talk over with you the matter 
of rapid gear cutting, and to tell you ex- 
actly how fast the Gear Shaper would ‘‘eat 
them up” in yourown shop. This machine 
is 25 to 50 per cent. faster than any other 
gear cutter on the market, and it also cuts 
smoother running gears than any compet- 
ing machine. , 


Add to this the fact of the adaptability of 
the machine because of the planing cutter, 
and you have the Gear Shaper story boiled 
down, the reasons for the efficiency, accur- 
acy and adaptability being left out. These 
we want to give you by mail, or a personal 
interview, as you prefer. Write: ‘‘Give us 
the reasons,” and we will tell you all about 
it. 


The Fellows Gear Shaper Co. 


25 Pearl Street 
SPRINGFIELD, VT, U.S.A. 


FOREIGN AGENTS—Henry Kelley & Co., Manchester, England. 
Ph. Bonvillain and E. Ronceray, Paris, France. M. Koyemann, 
Dusseldorf, Germany. Adler & Eisenschitz, Milan, Italy White, 
Child & Beney, Vienna, Austria. The C. & J. W. Gardner Co., St. 
Petersburg, Russia. 
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“MADE IN SYRACUSE” 


New PROCESS 
NOISELESS PINIONS 


Have made the name of Syracuse familiar where- 
ever gearing is used and that means throughout the 
civilized world. New Process Pinions are used all 
over the world to stop the racket made by noisy 
gears, and they are every where most successful. It 
may be that there is some place about your plant 
where you would appreciate quiet running gears. If 
so write for our descriptive catalogue. | 


THES NEW PROCESS RAW HIDE CO. 
SYRACUSE, N. Y. 
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PLANED 
BEVEL 
GEARS 


For Every Purpose 
WM. GANSCHOW 


12-14 So. Clinton St., Chicago 


BEVEL GEARS. 


Cut Theoretically Correct. 


Special facilities for cutting worm, 
spiral and internal wheels. 


HUGO BILGRAM, 
Machinist, 
1235 Spring Garden Street 
Philadelphia, Pa. 


Bevel Gears, 


Planed Teeth. ' 


Worm Gears, 


any size. 


Grant’s Treatise on Gears, $1.00 
Our New Modern Catalog, just off the press, can be had 


on application—Free. 


PHILADELPHIA (EAR WORKS, Inc. 


Geo. B. Grant, Pres. and M.E. PHILADELPHIA. 


GEARS 


Hindley Worm Gearing 


AND GEAR CUTTING. is demonstrating its ability to stand the re- 
THE ARTHUR CO. || quirements of the mining engineer in de- 


signing machinery using transmission gears 


NEW YORK. 
17+ | POO 


for high power and heavy service. 
wns £25 | | 
gc t oto Write for the Hindley Gear Book. 
oe eS. 
ets tues Morse, Williams @ Co. 
6 0 Sg ® = 3 = «¢ (Department of Otis Elevator Company) 
3 3 2¢ ss é Engineers | PHILADELPHIA, PA. 
Set geet 
L656 S302 
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PUT US ON YOUR LIST AS GEAR EXPERTS 


We are prepared to furnish gears of all kinds and to handle 
Gear Cutting in all its branches. Your 
orders—large or small—promptly filled. 


PEERLESS RAWHIDE PINIONS 


NOISELESS AND LONG WEARING 


The Horsburgh @ Scott Co. 


CLEVELAND, OHIO 


Our Line of Gears is 


Grant Gear Works Complete 


6 Portland St., Boston, Mass. 


Gear Wheels and Gear 

Cutting : 
of every size and kind on hand and 
to order. Facilities complete. 


Grant’s Treatise on Gears 
One dollar—worth ten. 


Grant’s Gear Book 
Fullinformation. Free. 


@ 


EBERHARDT BROTHERS 
AUTOMATIC 


We have a large capacity and range of tools.. 
Our prices are low and deliveries prompt. , 


6 EAR CUTTING afi ACHINES Bevel and mitre gears planed. 


WE MAKE 


CUT wee 


of all Kinds. 


Accurate work and prompt 
delivery. 


Our catalogue sent to any firm on request. 
The most valuable book on gearing published. 


Foote Bros. Gear & Machine Co. 


Successors to James & Foote, 
24-30 So. Clinton St., CHICAGO, ILLINOIS 


(PATENTED) 


Get our prices. 


H. G. TURLEY 4 
216 Locust St. : 
St. Louis, Mo. 


Eberhardt Brothers Patented Auto= 


OUR SPECIALTIES 
Write us 


The F. H. Bultman Company 


CLEVELAND, O. 


DATA SHEET BINDERS 
New Binders for MACHINERY Data Sheets, 
adapted to hold any number. Red cloth, 
black lettering. Price 35 cents, post paid. 


The Industrial Press, 49-55 Lafayette Street, New Yorb 


matic Gear Cutting Machines embody a 
positive indexing mechanism, which in- 
sures accurately cut gears; a Draw-cut 
Feed-screw and efficient’ cutter-driving 
mechanism, which insure rapid produc- 
tion and smoothly cut gears. 

The operation is entirely automatic 
and positive in action. We build all sizes, 
covering practically all classes of work. 

THE DESIGN AND MANUFACTURE OF AUTOMATIC 
GEAR S OUR 


CUTTING MACHINES 
EXCLUSIVE SPECIALTY. 


EBERHARDT BROTHERS MACHINE CO. 


CEAR SPECIALISTS 


66 Union St., Newark, N. J., U.S.A, 


COMPARE 


with your present 
Handle costs our 


’ prices for Ball 


Cranksand Machine 
Handles of every 
description, from 
bar steel. Accurate, 
highly finished, 
complete in every 
detail and ready to 
attach, 


The Cincinnati 
Ball Crank Co. 


Cincinnati, Ohio 


Successors to this dept. of 
the SCHACHT MBG. Co, 
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Sanitary Wash Bowls 
FEDERAL STEEL EQUIPMENT 


FOR THE MODERN FACTORY 


( Weare the acknowledged leaders in Clothes 
Locker manufacture. Our equipment has [Bm 


enabled us to out-distance competition as | 
to price, delivery and quality. 


RECENT INSTALLATIONS 
Illinois Athletic Club! . Chicago : Send for 
Armour & Company . . Chicago and Omaha ; Catalogue 
Griffin Wheel Co., Chicago, Pullman and Kansas City § 


and 
Price List 


Each of the above installations were a different type 


These bowls are compact, practical and 


of locker: | od: easily kept clean—individual galvanized - 
. Federal Office Lockers een or enameled metal bowls, in single and 
Expanded Metal Lockers double batteries—any length. Furnished 
Factory Construction “es complete with all equipments ready to 


connect with cold, tempered or hot and 


Lockers cold water supply. 


Ask for our catalogues on Clothes 


Lockers and Factory Equipment. . | MANUFACTURING EQUIPMENT 
Federal Res & ENGINEERING CO. 


Steel Fixture Co. 4 BF 209 Washington Street, Boston, Mass. 


Manufacturers of Metal Factory Furniture, Soda Kettles, 
DESK N, CHICAGO Metal Frame Bench Stools and General Shop Equipment. 


No wasted oil, soiled hands or 


The Service in Any Shop aie aa 


Delphos 
ye we sip Non- 
Ven) Overfilling 
win ZZ Factory 
Tm 2 Dispenser 


because as soon 
as the receptacle 
is filled the over- 


will be quicker and better 
if this 


All Metal Truck 


is part of its equipment. 
Holds tools or work as 
needed, is light run- 
ning, can be quickly 
moved from place to 
place—never oil soaked 
or out -offrepair, One 
of the conveniences of 
the day, and one of the 
most durable devices 
in the market. 


flow is siphoned 
back into the can 


by means of the 
double-tube 
spout. The Del- 
phos is adapted 
for filling all styles of metal oilers, espe- 
cially hand oilers, and pumps any kind of 
machine oil. It is strong, durable conven- 
ient, works quickly and easily and can be 
carried from place to place, 


WRITE FOR OUR NEW BOOKLET OF SHOP FURNITURE ; Galvanized iron, 3, 5 and 10 gal. sizes. 
Let us tell you more about it. 
e e eo : 
New Britain Machine Co. ame 


GET IN LINE 


Our system of Tool Holders is used ex- 
clusively in many of the largest shops in 
the country, WHY? Because they Get 
Results. They have good cost-systems 
and HNOW. 


The 0. K. Tool Holder Co. 


SHELTON, CONN., U.S. A. 


: 
’ 


» z6gt Broadway, New York. 153 Federal St , Boston 


National Separator and MachineCo. 
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You'll Find Hart & Cooley Lockers 


in shops and factories where 
modem methods prevail, because 
the H. & C. Locker is essentially 
up-to-date. They are built on 
the unit system, adaptable to any 
space; material is wrought steel 
perforated stock— smooth, finely 


Shop - 
Economy 


to have a Cut-lleter for 
every machinetool With 
this device at hand there 
is no excuse for speeds 
below the standard. It 
is simple, requires no 
timing or calculation; 
adaptable, can be us sed 
on any machine; con- 
venient, can be held in 
any position—and shows 
the operatorinstantly 
and exactly, the cutting 
speed in feet per minute 


finished, easily cleaned. Hooks, 

shelves, locking devices are of 

the most approved order. Full 
line of sizes. There are other 

at which his machine is good-locker points made plain 

running. si 66 ” 

Butlt for hard service and will save its costa In our Catalogue G ——may 


hundred times over in a year. d > 
Send for catalogue. we send a Copy : 


Warner Instrument Company 
56-59 Roosevelt Avenue 
BELOIT, WIs. 


The Hart & Cooley Company 


New Britain, Conn. 


Pinished Machine Keys 
Gib and Plain Head 


Radial Ring 


AY 


Be arin ‘Ss ql TT Mh Ml oN i Weiie aoe 
: 2 iB onney & waRRin 
‘s*NOISELESS??® Cheaper than youcan makethem. Finished ‘* Ready to Drive.”’ 66-68 Center St., New York 


Tool Holders 
Y Expanding Mandrels ¢™Q 
Portable Stands | 
eS Adjustable Reamers 
ee , teel--High Speed 


G 
Ss =| 


Anti-Friction Co. 


Rrcorreci Ss and Self - Hardening 
Surfacing Tools, Etes, Etc. 


New catalogue just out—free. 


Bantam, Conn, 


Our Combined Separator 
and Filter 


is a practicat. on saver. |1 The Western lool and Mfg. Co. 


Sent on 30 days’ trial if desired. 
SPRINGFIELD, OHIO, U.S. A. 


CONCORD, N H. 


x BALLS 


“ KNIPE” PAT. 


BALL aA Neh 


POLISHING BELTS 


MACHINERY AND SUPPLIES 
Oe gea yect mre, co.||L. H. GILMER COMPANY, - Philadelphia 


454 The Bourse, Philadelphia, Pa. 
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INVENTOR OF THE 


“GENUINE RED. _ 
{STITCHED COTTON DUCK) 


SELTING? 


Silent 
Chain 


Supersedes Other Forms of Power-Transmission 


because its ; ‘tion is positive, smooth and quiet. Will 
run in either direction on long or short centers. Its 
field of application is almost universal. Ask us for proof. 


PATENTED 1877 


AS A BUSINESS 
PROPOSITION 


the Gandy Stitched Cotton Duck Belt is the best 
yet. Why? Because it gives better satisfaction 
under all conditions than others, lasts several 
times longer than others, and costs only one- 
fourth as much as aleatherbelt. Strong claims? 
Yes, but we can makethem good. Send for book- 
let—‘‘Experiences with Gandy” and see what 
others say. In buying, look for the right trade 
mark—coil of belt, bale of cotton and name. 


JME GANDY BELTING CO. 


BALTIMORE.MD. 


Booklet *Y” and Bulletins 50,52, 57 and 58 
give details. 


LINI.-BELT COMPANY 


Philadelp a Chicago Indianapolis 


Combination of 


Stow Flexible Shaft 


and 


Multi-Speed Electric Motor. 


NEw YORK , PITTSBURGH BOSTON BUFFALO y 
299 Broadway. rsor Park Bldg. 84 State St. 60x Ellicott Sq. Portable Drilling, Tapping, Reaming, Etc. 
ST. LOUIE, SEATTLE : 
Missouri Trust’ ‘dg. : 440 New York Block 


““ You Want the Best—Buy of Us.”’ 


“Toledo” Shears 


Are guaranteed to successfully 
stand up continuously on maxt- 
mum work of tested capacity. 


No. 453 has a capacity for plate 
8-16 iach thick and lighter. Fitted SSE Z 
with cam actuated automatic 
clamping or hold-down attach- Stow Mfg. Company, 
ment. Gearsare machine cut from 2 
the solid. Clutch is of the well Binghamton, N. Y. 
known ‘'Toledo” three engage- Selig, Sonnenthal & Co., General European Agents, London, Eng, 
ment sliding block type with 
patented gravity releasing or con- 
troling device. 


Gap Shears, Power Squaring Shears, 
Rotary Slitting Shears, Power Presses, 
Hammers, Dies, Special Machinery. 
We make a spectalty of supplying 
Cructble Cast Steel and other forg- 
ings for dies, shafts and machine 
parts. Low prices. Quick de- 
liveries. 


‘*Toledo”’ 60 inch Double Geared Gap Shear No. 453. WRITE FOR LITERATURE. It Pays 
The Toledo Machine & Tool Co., Toledo. Ohio, U. S. A. 


Agents: Selig, Sonnenthal & Co., 85 Queen Victoria St., London, Eng. Ludw. Loewe & Co., Berlin, Germany. 


to use and 


to sell 


SUUPUUEUEDDEEUUADONCOUCUEEEOD OCCT UTROROEEE ECCT TECTED 


Cast Steel Cement 


A cement adapted for use with iron or steel castings; fills cracks, blow 
holes or other imperfections. It adheres to the iron, is the same color and 
becomes practically a part of the casting itself. Expands and contracts 
with the metal and makes joints steam, water, gas or air-tight. 

Indispensable for foundries, engineers, etc. 


Hotadydrvatelato otadaletutatataateti(riute! | 


Our O-inch 
DoubleJawCaliper 


Catalog shows many other styles. 


Our clubbing proposition will 
interest you. 


E. G. Smith Company 


Columbia, Pa. 


Sample sent on request. 


The Clark Cast Steel Cement Co., Shelton, Conn. 


@ADASEASOSASSSSOSANUNACAUANOVONUATEUEATEAUOCAOEOCAUEOEOVOUEAUOGEOCOMEUUOEAUADEAAGEOGOOOOCOVOUEOCAUOUCOUOOEOEUEAUUOEASOOEOEOOOUUCOEEOUOUGUOONOEOOEOEOEGUEOEOEOEOOOEOCOMEOEOESEABLS 


FAAQUDUDEUNUONOTESUDOUDEODEOUUUOOOCOUUOUDEOOOGTENEOEOUDEOGOSGOOECCUUOUEEDOOD 
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The “Latshaw”’ 
All Steel Split Pulley. 


Built to do the work of a double belt cast 

iron pulley and without the use of key- 

seat or set screws. The easiest pulley 

to Bye < on, True running at all speeds. 

They are 

simple in 
design. 
Similar 
to: cast 
iron in 
appéear- 
dune ce: ; 
mira) dc: © 
without 
Rivets at 
arm. fas- 
tenings 
in hub 
and rim. 
** Last but 
not least, 
prices are 
satisfac- 
tory.’’ 

Eightarm construction, used on pul- 

leys from 30” to 50’ inclusive, 4” Ask your 
to 12” width of face inclusive. dealer. 


Latshaw Pressed Steel & Pulley Co., 


Pittsburgh, Pa. 
Boston Stock: Brown, Wales & Co. Chicago Stock: R.R. 


= & Co, New York Stock: Henry J. McCoy Co. O l d O i O ily B es l ts 


Don’t throw these away. 

Treat them with Cling-Surface and mak~ them new again. 

This belt was old, full of oil and dirt ( + took 30 lbs. off 
it) when put on. 

It was very tight and wouldn't half we .. 

RN Py Eee We scraped it, treated and slacked it~ p and it was doing 

GIANT . |} |. 140 H.P. when photographed and doin; « easily. 

The oil was coming through the back jn drops—pushed 
out by the Cling-Surface. 

You can take any belt you have, new  . old, dry or oily, 
use Cling-Surface and run it slack, no matter what its posi- 
tion, and pull fullest loads. 

We guarantee it. Try Cling-Surface and see. 

Write us. We have a mighty interesting matter for you. 


4 DP reeeninn, —_ 


CLING-SURFACE CO 1o18 Niagara St Buffalo N Y 


New York Chicago Boston Philadelphia St Louis London Thomas & Bishop 119-125 Finsbury Pavement E C 


Friction Clutch 
Die Micha? ‘ordinate oanegs ATLAS EXTRACT O R OF BROKEN TAPS 


solid or split can be used, saving 


expense and bother. It is strong : 
compact, easily adjusted, will run A oe and simple device He Be 
at any speed and is the Clutch for moving taps broken off in a tapped 


modern conditions. : = =oy hole. Saves its cost in the time 
ees saved removing the first broken tap. 


For sale by all deaiers or direct 


T. B. Wood’s Sons Company 
Chambersburg, Pa. ATLAS MACHINE COMPANY, - PROVIDENCE, R. I. 


Also Makers of the Atlas Swivel Vise and Atlas Tool Makers’ Vise. 


Send for catalogue and price list. 


Mfrs. of Shafting, Pulleys, Hangers, Couplings, etc. 


Lighter in Weight and 
Stronger than other Pulleys. 


AMERICAN : . Le, ‘s Swe Upamem ardmcte sai 


under the highest speeds. 
WROUGHT STEEL BONE e Ss mate 


SPELT SRO BEE Y: e 
For all around service. ~S \ £- The American Pulley Co. 


All dealers carry these pulleys. See 29th and Bristol Sts., PHILADELPHIA, PA. 


Patented in the United States 
and Foreign Countries. 


Booklet sent on request. 
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Bradley Compact Hammer. 


If your forging is of a general, 
all around jobbing character with 
frequent variations in the size of 
stock, or 


If it is of such a nature that the 
hammer is not working continuous- 
ly, but with frequent stops, or 


If your floor space is limited 
but with good height, a Bradley 
Compact Hammer would prove a 
money maker. 

It is compact in design, occu- 
pies but little space and can be run 
at high speed. 


As it weighs considerably less 
than our regular Upright Hammer 
its price is much less. 


Made with head weighing 15 
to 200 pounds. 


WE MAKE.... 
The Bradley Cushioned Helve Hammier, 
The Bradley Upright Strap Hammer. 
The Bradley Upright Helve Hammer, 
The Bradley Compact Hammer. 


>. Scranton 
| a Power Hammers 
COST LESS than 


any other hammer 
that will produce 
an EQUAL 
AMOUNT OF 
>» WORK. 

By our construction 
we avoid break- 
downs, 


Send for Circular 37. 


Ghe Scranton 


These hammers 
are particularly 
convenient com- 
bining in one 
machine the 
stroke of a very 


light or heavy 
hammer as de- 
sired. 
They are strong, 
well made, can 
be run at high 
speed without 
danger, require 
very little power 
and strike a 
Square, true 
blow under all 
circumstances. 
Used in govern- 
ment shops by 
the United 
States, France 
and Russia, 
and sold all 
overtheworld. 


Forges for Hard Coal or Coke. 


SEND FOR CIRCULARS 


C. C. Bradley & Son, Syracuse, N. Y. 


FOREIGN AGENTS: Schuchardt & Schiitte, Berlin, Vienna, Stockholm, St. Petersburg. 
Alfred H. Schiitte, Cologne, Brussels, Liége, Paris, Milan, Bilbao. Buck & Hickman, 
Whitechapel Road, London. 


THE BEAUDRY 
Champion Power Hammer 


Simple, Durable, Efficient and Economical. 
Adapted for Every Description of Forging. 
Should be in Every Blacksmith Shop. 


Send for Circular. 


BEAUDRY @® CO., Inc. 
141 Milk Street BOSTON, MASS. 


ala eal gi EO 


DIENELT & EISENHARDT, Inc. 


1304 No. Howard Street 
PHILADELPHIA, PA., U.S.A. 


Engineers, Electricians, Tool-MaKers, Model-Makers 


and workers in other lines where ex- 
treme accuracy is essential will find that 


Stark Precision Lathes 


. meet their requirements exactly. 


Let us send you catalogue B. 
STARH TOOL COMPANY, Waltham, Mass., U.S. A. 


ELECTROTYPERS 


All Kinds of plates for printing 
THE LOVEJOY CO., F*tab!'ste¢ 444-446 Pearl St., New York 


@. F. Evans, Newton Center, Mass. 


Evans Friction Cone Pulleys 
VARIABLE SPEED{COUNTERSHAFTS 


Will drive your machine at any desired speed from 1to6. Over ten thousand sets 


in operation in this country and 
Europe. Send for catalogue. 


August, 1907. 


Steam 
Hammers 


In all sizes and 
for every re- 
quirement. 


Single Frame & 
Double Frame 


Most complete 
and extensive 
equipment for 
their manu- 
facture. 


Largest and most modern line of 


patterns. 


Also STEAM DROP HAMMERS 


in all sizes up to 12000 lbs, 
Falling weight. 


CHAMBERSBURG ENGINEERING CO. 


Chambersburg, Pa., U.S.A. 


We Don’t 
Boast 


When we assert that Levia- 
than Belting will show up 
better than any other belt 
under any condition. 


Twenty-five years of manu- 
facturing this scientifically con- 
structed belt, has proved so 


conclusively. 


Whnite for sample and proofs. 


Main Belting Co. 


1217-1237 Carpenter St. - Philadelphia 


55-57 Market St. 
120 Pearl St. 
40 Pearl St. - 
309 Broadway 


FOR POLISHING GOLD,SILVER.PLATED 
ee a rin z 


- Chicago 
- Boston 
- Buffalo 
- New York 


Metal Polish 


Highest Award 
Chicago World’s Fair, 1893. 
Louisiana Purchase Exposi- 

tion, St. Louis, 1904, 
3-0z. Box for 140 cent, 
Sold by Agents and Dealers 
all over the world. Ask or 
write for FREE samples 

5-lb. Pails, $1.00. 
GEO. W. HOFFMAN 
Expert Polish Maker, 
Indianapolis, Indiana. 
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For Dynamos, 
Trip Hammers or other 


Heavy Work. 


We manufacture a solid 


web pulley especially 


adapted for extremely se- 


vere service and guarantee 


that it will do the work 


specified, no matter how 
Style D. built of 
selected, thoroughly sea- 


heavy. 


soned maple, having an 
iron centergtted with key 


seat and set screw, is the 


lightest, strongest, stiffest 


IT LL 


and best finished Dynamo 


Pulley on the market. STYLE D. SPECIAL PULLEY. 

The Gilbert Wood Split Pulleys are universally acknowledged to be as 
perfect, both in material and construction, as it is possible to make them, 
and can be used successfully wherever a leather belt can be operated. 


Excel all others in correctness of balance and trueness of running. 


Write for illustrated catalogue and price Cist. 


Saginaw Manufacturing Co. 
Saginaw, W. S. Michigan. 


SALES AGENCIES IN ALL THE PRINCIPAL CITIES IN THE WORLD, 


New York Branch, 88 Warren Street. 
Cable Address, Engrave. 


Chicago Branch, 28. 32 South Canal Street. 
A. B. C. and Lieber’s Codes. 


FIFE 
Lee Carl brewh tl: 


Milling Machine 


The Farwell Miller, built for Planers, will 
convert any planer into a combination tool on 
which milling, boring and planing can be done 
and at one setting of the work. 

Means are provided for vertical, horizontal 
and angular positions of spindle. 

It is built in four sizes. 

Send for Catalogue No. 55. 


THE ADAMS COMPANY 


Dubuque, lowa, VU. Ss. A. 


142 RAILWAY MACHINERY. 


August, 1907. 


Babbitt-Metals 


FOR ALL PURPOSES 


Buffalo LUMEN BEARING COMPANY Toronto 


T* Champion Tapping Machine 


Beats them all for light high speed 
tapping. Taps holes either through 
or todepth. Capacity up to 4” holes; 
automatic and rapid in operation— 
saves the taps. 


Sent on approval—write to-day 


_.,,., Blair Tool and [Machine Works 
"24 West Street, NEW YORK CITY 


CLEAN AND QUICK 
METHOD OF BRAZING 


B. D. M. CO’S No. 101 GAS BRAZING STAND 
for tool room or manufacturing purposes, has two 
powerful gas blow pipes or burners adjustable in 
any direction. The substantial iron frame work 
carries also an air drum and necessary gas connec- 
tions as illustrated. Equally effective for a small 
piece of soldering or for a heavy job of brazing re- 
quiring both blow-pipes and a built-up fire brick 
backing. Price, $35.00. Catalogue ‘‘B.M.” to be 
had for the asking tells more about it. 


Buffalo Dental Mfg. Company 


BUFFALO, N. Y., U. S. A. 


Stand 37 in. 
high. Size 
of Table 20 

X 30 in. « 


EcoNoMy oF tur” TITUS DRILL-PRESS VISE 


sm) & ? mei was thoroughly proven in our own 
; j ss ~ shop before it was put on the market. 
It is especially valuable for holding 
light or irregular work for drilling, 
one jaw is grooved so that round 
pieces can be held securely. Guide 
rods are tool steel, hardened—jaws 
five inches wide. Thirty days’ trial 
is a reasonable proposition—Shall we 

) send a Vise? 

AAHINERY, MY, 


WORKS, Marion, Ohio 


THE STOW FLEXIBLE SHAFT 


may be used where electric power is not available, 
in connection with a rope drive as shown in cut. This 
device gives a large radius of action; and permits the use 
of all the labor saving machinery shown in our catalog. 
For drilling, reaming, tapping, grinding, 
polishing, etc., it is a shop necessity. 
CATALOG ON REQUEST 


STOW FLEXIBLE SHAFT CO., Philadelphia, Pa. 
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Machinists’ Swivel Vise 


with self-adjusting jaw that is as strong 
and durable as any solid jaw, and a 
Swivel Bottom that gives any desired 
adjustment to right or left, and is solid 
and firm at any angle. We make all 
sorts of good vises, and have been 
leaders in this line for twenty years. 
Send for catalogue and price list. 


Prentiss Vise Company, 
44 Barclay Street, New York. 


Agents for Great Britain, Chas. Neat & Co., 112 
Queen Victoria St., London, E. C. 


SET FOR 
STRAIGHT. = 
SET FOR SET FOR 
LEFT HANO ae RIGHT MAND 


Pat. Feb. 2, 1904 


CARR TOOL HOLDERS 


Model A Model B ' 
Square Cutters THREE IN ONE Round Cutters § 


Right and left off-set and straight. Best steel, drop forged | 
and case hardened. White for prices. 


CARR BROTHERS, Syracuse, N. Y. 
ELIE TEL LES SST SRE ST WY SE TNS 


H 


The Elgin Tool Works 


BUILDERS OF 


Light, High Grade Machinery and Tools. 
Watch Machinery a Specialty 


ELCIN, - ILLINOIS 


TU iint 
til 
Ms 


a ey 
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Plunket Improved Vises 


Made with Plain or Swivel Base 


Specially adapted for the hard service of the 
machine shop. Can be used withevery style drill 
press, shaper and milling machine, Strongest 
construction, steel screw, steel faces to jaw,cast 
steel handle. Write for further information. 


J. E. PLUNHET, Chicago, I11. 
33-35 W. Washington St. 


CHUCK IT _ 


HOLDS ANYTHING y WITH 
anywhere, at any angle. (and for) 


AAVAAM AAAS 


The Pittsburgh 
Automatic Vise 
& Tool Co, 


Pittsburgh, Pa, 


. « PITTSBURGH " VISE 
WROUGHT STEEL BAR : 


COMBINATION BASE 
MERRILL BROS., srooxtyn: N.Y. 


Vise Education 


‘*Reed’’ on a machinist’s vise stands for 
Reliable construction. 
Right design and satisfactory results. 


Ask your dealer for a Reed Vise and 
take no other. Sold under the:strict- 
est guarantee. 


| Perfect Hey Seats 
in Shafting 


Catalogue H on request 


Anywhere with this machine. REED MFG. COMPANY, Erie, Pa. 


Skinner Drill Press Vise 


Designed on the same general lines 
as the Skinner Planer Chuck, but 
lighter and more easily used for 
holding work on the drill press or 
on other machines. It is also pro- 
vided with lugs so it may be tipped 
on the side for drilling holes at right 
angles. A thoroughly practical tool. 
Furnished in two sizes. 


The SKinner Chuck Co. 


Factory, New Britain, Conn. New York Office, 94 Reade St. 
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The Burr Portable Key Seater 


Heavy Universal, Four Jaws. 


(8 INCH AND_ UPWARDS. 
7 : NO EQUAL. 
| IS STRONG. 
IS ACCURATE, 
IS RELIABLE. 
IS DURABLE. 
IS CHEAP. 


is indispensable for the repair shop. 
Can be carried anywhere, slipped over 
heavy shafting or spindles, has capac- 
ity for key seats up to 5 inches diam- 
eter, and will mill a key seat 12 inches 
long without resetting. 

This tool can be used in almost any 
position and in the most cramped 
places. It is rapid in operation, cuts 
without jar or chatter and produces 
accurate work. 

Made in two sizes—No. 1, as shown, 
$40.00 net. 


ee seaman. 
Sa 


a YW a The E. Horton & 


Sena for circular. 


John T. Burr @ Sons, 
34 South Sixth Street, BROOKLYN, N.Y. 
Selig, Sonnenthal & Co., London. 


Son Co. 


i | ; 
: | i Windsor Locks, Conn., U.S.A. 
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Is Your Shop Crowded ? 


Put in a countershaft at right angles to 
the main line, using an 


Almond Right Angle Transmission 


No cost for maintenance, no noise, dirt 
Use the floor space now 
being wasted in the end of the shop. 
Write to us sending details. 


MWlmontdl 


BROOKLYN, N. Y. 
London Office: 8 White Street, Moorfields. 


nor trouble. 


85 Washington St., 


Safety Drill & Tap Holder 


is the only attachment for the purpose that gives 
universal satisfaction, and is 


UNEQUALLED in Efficiency, 
Convenience, Rapidity, 
Accuracy and Simplicity. 


Nothing to Break or get out of Order. Made in 
4 sizes, covering from 0 to 2% in, diameter. 


The Beaman & Smith Co., Providence, R. I, U. S. A. 


National Improved Combir ation and 
Universal Lathe Chuck, 3 or 4 Jaws 


National Drill Chuck 


HAS NO EQUAL 


Send for Catalogue. 


ONEIDA NATIONAL CHUCK COMPANY, ONEIDA, N. Y. 


“WATIONAL Ay, 
PATENTED =: =“ 


Made Entirely of Steel 
DOES NOT GET OUT OF ORDER 


f If you have a dirty job try it. Money 
refunded if not satisfied. 


August, 1907. 
SWEETLAND CHUCKS 


| Sweettaial 


eee ® 


SWEETLAND CHUCK No. 4 


WITH REVERSIBLE JAWS 


——{— 


WW 


Adapted fora wide range of work. Screws relieved 
of all strain, all the advantages of a solid jaw. 


ACCURATE, SIMPLE, STRONG AND DURABLE 
CATALOG ON REQUEST. 


THE HOGGSON & PETTIS MFG. CO. 


NEW HAVEN, CONN., U. S.A. 


The 
Cushman Chuck Co. 


HARTFORD, CONN., U. S. A. 


Manufacturers of 


Lathe and Drill Chucks 


Catalogue Free 


For sale by 


‘De Fries & Co., 


DRILL Dusseldorf, Germany. 
Charles Churchill 
CHUCKS, 222 


London, Eng. 


Trump Bros. Machine Company, 


MANUFACTURERS 


Wilmington, Del., U. S. A. 


The MARVEL 
Combined Punch and Shear 


Built Like a Machine Tool 


The handiest tool of its kind for the machine 
shop. Clips bolts and rods from &% to % inch 
without crushing or marring. Cutsupto¥4xe2 
inches flat; cuts angle iron up to &% x 2x2 | 
inches. It punches 3 hole in %-inch iron and 
¥% hole in ¥-inch iron. The MARVEL op- 
erates on the double lever system, making it 
quick and fast on light work and doubly pow- 
erful on heavy work. ade of 
malleable iron; blades, punches 
and dies of the best steel. AH 
partsinterchangeable. Equipped 
with or without iron 
legs. 

Write for Circular and 
Prices of this and other 
hand operated Punches and 
Shears. 
ARIISTRONG= 
BLUI1 MFG. CO. 
113.N. Francisco 

Ave. 


: Chicago, U.S. A. 


New Patent WHiP 
Patent Friction Pulleys. 
NONE BETTER ‘ 
, | MANUFACTURED BY 


‘| VOLNEY W. MASON & CO., PROVIDENCE, R. I., U.S.A. 
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The Economy in Brass Finishing 


To be secured by the use of this Adjustable Hollow Milling 
Tool is well worth consideration. No other device will so 
rapidly produce accurate, uniform diameters. It is made in 
various sizes and can be used on any Automatic Screw Ma- 
chine, Hand Turret Lathe, or Rotated in any way desired. 
The index permits rapid setting to any diameter within its capa- 
city, and equally quick change from one diameter to another. 
It will reduce work of any length, will mill close to a shoulder, ~ 
and as sharpening of blades is done only at the outer edges ; fas mM iy 
there is very little time lost in re-grinding. li uf 


Lf you are finishing brass work of any kind you will be interested 
in a full description of this tool. Circulars mailed free. 


THE GEOMETRIC TOOL CO., “sisi::° New Haven, Conn., U.S.A. 


FOREIGN AGENTS—Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Glasgow, Newcastle-on-Tyne. Alfred H. Schutte, 
Cologne, Brussels, Liege, Paris, Milan, Bilbao. Schuchardt & Schutte, Vienna, St. Petersburg, Stockholm, Berlin. 


SAUINVUAUUOULUOUSUGOCOUONLONOQUHOESOOUOGOOSROOUOUNNOOUCOOSOOOUCUOOEOOOEQOOUOOOOEOOONCOEOUOOOLOOEQUOOESOOSOOUOUHOESUUCUQOUOOOOUSONOOOUOOO ONTO ELE 


POUT CUT TT TUTTLE TERETE RUTTER TEETER 


QAQGTUTTEEOQOQQUGOC00C00TTETEEUOOOUUU AAO TEOEEEEEAG OO EM EAU EOD TTPEEERDEEOUO GOMOD ESEEEORECOOO OOOO EST EOEYEEOUOQOOO OREO UOC TTEOPERADEOEOEOOGUC GUT COCPTTETODEEOOECOOOCS OO CTTEEEEGEEEAONOCOOUUOUOSOOOPEEEEOQOQOOUGOOQOOOOCOTPEEOEOOQUEEOUOOUGUGQGO OOO PEODEROLEEEOOOERUD GOODE EONS 


For high-speed drilling—or for any class of drilling you may 
have in hand. The time saving, tool saving, trouble saving 
qualities of the Pratt Chuck count fora great deal when com- 
petition is close and the margin for profit small. It holds the 
drill or tap so firmly that there is no chance of slipping or 
working loose, it insures quick and accurate work, it does 
not injure the shank of the tool. Nothing to get out of order 
—simple and strong in construction. Let us tell you about it. 


A 


The Pratt Chuck Company, Frankfort, N.Y. ars ‘3 


WU 


EUROPEAN AGENTs: Selig, Sonnenthal & Co., 85 Queen Victoria St., London, England. 


Don’t Stop to change the drill, reamer, tap or 


counterbore—that’s a waste of time 


the Mantes and a needless labor. 
The “MAGIC” Chucks and Collets 


permit the substitution of one tool for another in- 
stantly, simply and without lessening the speed of 
machine. Designed for use on the spindle of upright 
drills but applicable to lathes or other horizontal 


spindle tools. A word from you and we will fully explain the Magic.’ 


AGENTS: The Prentiss Tool and Supply Co., 115 
Liberty St., New York. Frank H. Czarniecki Co., 335 
Fifth Ave., Sacre oe (O° rene Machinery 
Co., 34 So. Canal St., Chicago, Ill., Milwaukee, Wis. Mw d I ] < 
Chandler & Farquhar, 34 Federal St., Boston, Mass, 0 e r n 0 0 = 0 m a n y 
C. W. Burton, Griffiths & Co., London, Eng. J 3 
Lambercier & Co., Geneva, Switzerland. Erie, Pa. 


<> If you want the best Lathe and Drill Chucks—buy yh 


Little Giant Auxiliary Screw Drill Chucks, Little Giant 
Double Grip Drill Chucks, Little Giant Improved Drill 
Chucks, Oneida Drill Chucks, Spur Geared Scroll Combina- 
tion Lathe Chucks, Scroll Combination Lathe Chucks, Geared 
Combination Lathe Chucks, Geared Universal Lathe Chucks, 
Spur Geared Scroll Universal Lathe Chucks, IXL Independ- 
ent Lathe Chucks, Cutting-off Chucks, 


Strongest Grip, Greatest Capacity, 
Great Durability, Accurate. 


WESTCOTT CHUCK CO., Oneida, N.Y.,U.8.A. 


Spur Geared Scroll Combination Lathe Chuck, Ask for catalogue in English, French, Spanish or German, 


Little Giant 
Auxiliary Screw 
Drill Chuck. 
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ET EXHAUST 7 OUTLET ul ; ) 


Tubular Feed Water Heater, Oil Sep- 
arator and Purifier 


EXHAUST J INL 


_SfuM 
BLOW-OFF 


is not an experiment but a tried and trusted appliance that 
the makers are not afraid to 


GUARANTEE 


To heat the feed water to the dozling point (210 to 212 de- 
grees) with the exhaust steam without causing any back 
pressure, also to extract the oil from the exhaust, so that the 
exhaust steam after being passed through the heater can 
be used for heating purposes, and the water of condensa- 
tion for the heating system be returned to the boiler with- 
out the additional expense of an eliminator. 


© SEAMLEBS BRASS TUBES =-° 


We are so sure of the OTIS that we agree to pay 
all cost of a trial—freight, cartage, piping, etc.—if it fails 
to do all we claim for it. 


Catalogue and Prices at Your Service 


The Stewart Heater Company 


79-99 East Delevan Ave., ’ BUFFALO, NW. Y, 


MUD 
BLOW OFF 
<—\ I 


Here's the | 
~ Tenth Edition 


Dixon’s latest book, “Graphite as a 
Lubricant,” tenth edition, explains the 
modern practise of graphite lubrication 
and quotes experiments by scientific 
authorities and experiences of practical 
men. New, fresh, complete informa- 
tion in convenient form. 

Write for free copy 74-C. 


ia Ant nae 


NHITE LEAD se3 FERTILIZER WORKS, 
GRAIN ELEVATORS °F LOURMILLS, BRASS. COPPER 
ba TIN PLATE ROLLING MILLS: GABLE. MARINE RAILWAYS. 


POOLE LEFEL TURBINE WATER WHEELS 
Joseph Dixon Crucible Co. 


Jersey City, N. J. 


& HUDSO} Sp eed Indicat 

] 
& HUDSON'S Cad indicaror. 
An ingenious little ope for ascertaining the correct speed 
of Dynamos, Steam Engines, Shafting, Floor Machines, etc. No 
first class mechanic, superintendent or factory should be without 
J one. They are adapted to hollow or pointed centers, and are 


absolutely correct. Every indicator is handsomely nickel-plated 
and of convenient size to carry in the pocket. 


(Style of 12 and 24 Sizes.) 


Measuring Machines. 


Measuring screw, ro, 16 or 20 threads 
to the inch, graduated to read thous- 
andths or 32ds without calculation. 
The only Micrometer that will 
not lose its accuracy by wear. 


SYRACUSE TWIST DRILL CO. SYRACUSE, N.Y. 
Chas.Churchill &Co , Ltd., London,Eng.,Agents for Great Britain 


Price : Split Cao, adapted to either pointed or hollow centers, $1.00, 
Plain Cap, for hollow centers only, 75c. 


We also keep a Double Registering Speed Indicator. Prices on application. 


The R. Woodman Mfg. and Supply Go.,, aston’ mass" 


August, 1907. 


The F. W. Spacke Machine Co., Indianapolis, Ind. 


SPROCKET CUTTING 


GEAR CUTTING 


Special department for this division of our business. 


J 
RAILWAY 


AIR COMPR 


Single or Three Cylinder Styles. 


MACHINERY. 


We build Air Com- ~ 
pressors with capac- | 
ities ranging from I 
to 100 cubic feet free 
air per minute. 


Write for full particulars. 


Estimates furnished. 
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ESSORS 


Belt or Motor Driven 


FOOS 


Gas and Gaso- 
fine Enginas 


Busy to hanile. 

Adsolubely reli- 

vole. Sinolee 

andduraodls. 

parts acces; ibla. : 
Highest efi- Tina 

ciency. 


FOOS GAS ENGINE COMPANY, Springfield, Ohio 


Build Your Ova Gasoline Motor. 


We supply the castings, 
drawings, and all acces- 
sories. A complete line 
of rough castings, also 
finished Motors, for Bi- 
cycle, Automobile, Mar- 
ine or Stationary. A 
2-cent stamp gets our 
catalogue. { 


Steffey Mfg. Co., Brivaacipnia, Pe: 
Dynamo & 


ECK Motor Co. 


Belleville, N. J. 


Direct*Current. 
1-24 to 20 H.P. 


Se 
TRADE MARK 


No Better Gas or Gasoline 
‘Engines made than the - 


FOSS 


ENCINES. 


Simple Substantial 
Efficient 
Catalog on request. 
Foss Gasoline En- ~ 
gine Company, 
Kalamazoo, Mich. 


, Eye Benders 


—F* We make hand power benders 

It ——— for forming eyes from stock 

* x 3-8 inch thick and under. 

Any size eye 7 inches outside 
diameter and under. 


Wallace Supply Co. 


6 West Washington St. 
CHICAGO, ILL. 


Machine Screw Taps 


BAY STATE TAP @ DIE COMPANY, 


Gentlemen :— 


As you will doubtless remember, two years ago 
last fall, we installed one of your 21 H.P. “Otto” 
Gasoline engines, and ran the same 103 days and 
nights without stopping. ne year ago water was 
high and the engine was not run. Last fall water was 
again too low to enter our intake, and the engine and 
pump was started on November 2, 1906, and has run 
continuously for 3523 hours. 

Is not this a good record? 


Yours truly, 


Bristol Acqueduct Co. 
Bristol, N. H., 4-1-°07. 
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The Steiner Japanning and Drying Oven 


Emil E. Steiner, 50 Ferry St., Newark, N. J. 


Designed to meet 
special conditions. 
Heated by gas and 
adaptable for many 
lines of manufacture. 
Special burners used 
for drying materials 
containing much 
moisture. 


Ovens for 
Bronzing, Japanning, 
Blueing, Enameling, 
Drying. 


Made in any size required, 


Write for prices, 


Quality Accuracy 
Guaranteed 


Mansfield, Mass. 
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CUTTING TEETH! 


Thete what Universal and Utility 
Blades have,—“CUTTING” Teeth 


And that’s what you want when you 

buy Hack Saw Blades—good; sharp, 

highly tempered, non-breakable teeth 

—the kind that will tackle any kind of 

a job and bite their way right through 

without injury. 

That's the kind of cutting quality you 
| get with every Universal and Utility 
| Hack Saw Blade. Skilled manufacture 

and fine material place them far above 

the ordinary kind. They wear better, 
cut better and ARE better. 

Get a catalog—Write right now. 


WEST HAVEN MFG. COMPANY 


New Haven, Conn. 


ae VENT PATENTS PENDING 
No. 7 Bar Cold Saw No. 2 Horizontal Floor Boring No. 2 | Beam Cold Saw 
Milling and Drilling Machine 


WRITE FOR CATALOG 


ESPEN-LUCAS MACHINE WORKS 


Broad and Noble Streets, PHILADELPHIA, PA. 


SELLERS’ RESTARTING INJECTOR 


Has a wide range of capacities, and lifts the 
water promptly with hot or cold pipes. 
Restarts instant ‘y after a temporary inter~ 
ruption of the steam or water supply. 
Made of the best bronze, and the work- 
manship is first-class throughout. Has 
external overflow valve and separate com~ 
bining and delivery tubes. It is made to 
standard gauges, hence all parts are inter~ 
changeable, and i injector is easily kept 1 in re~ 
pair at slight Ca cpec: Write for booklet 111. 
The SELLERS name on an injector is a guarantee of the BEST. 


JENKINS BROS., New York, Boston, Philadelphia, Chicago, London, 


*posn cae sj[oq pu 
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Crescent 
Angle | 
Band Saw | 


Cuts any an- | 
gle up to 45 
degrees with 
table always | 
level. 


The advantage off this saw is readily } 
apparent; it saves} time and labor in 
handling large work and insures ac- } 
curacy in small work. A turn of the 
wheel will change the angle of the | 
saw, and change can be made without 


stopping the machine. Thoroughly | ~* 


practical, simple and sold at a reason- 
able price. Write us. 


The Grescent Machine Co. 
56 Main St., LEETONIA, O. 


Draw Cut Machine 
Saw No. 2 


Capacey 1 pints 10 in. 
Cuts all kinds of cold metal, round, square 
or irregular shaped, smoothly accurately 


and in less time than any other saw of 
its kind, 


The improved features of this tool are : 


Draw Cut, Geared Drive, Combination 
Feed, Adjustable Stroke. 


Size No. 1 cuts 6” x 6”. Circulars for details. 


H. T. STORY 


30 W. Randolph St., CHICAGO, ILL. 


ae 
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A Pipe Cutting Equipment | THE-KRIPS:- MASON 


of Williams Machines will 
meet all requirements of 
modern work. 


oe 


SS 


Complete Line of Pipe Cutting Machines 


Newly designed, strong construction, rapid 
and convenient in operation. Quick’ open- 
ingandadjustable dies. Six speed changes 
without shifting a gear. 


7 sizes, capacities from 14" to 12" 


WILLIAMS TOOL CO., ERIE, PA. 


UNIFORMITY OF PRODUCT 


CAN BE DEPENDED 
ON WITH THE 


Merriman Bolt Cutter 


Bolts are all the same size 
and equally well finished. 


This machine is distinguished by 
the very simple construction of the 
Head—which has but four parts 
—its durability and the few re- 
pairsneeded. The square bear- 
ing of the dies in the ring gives 
them all the advantages of solid 
dies. The Merriman machine is 
very rapid and can be run by 
an unskilled operator. 


Catalogue No. 11 gives full details 
THE H. B. BROWN COMPANY 


Box B, East Hampton 
Connecticut 


Complete Index to 


Machinery’s Data Sheets 


will be sent on request. 


The Industrial Press, 49-55 Lafayette St., New York 


Punching Machine 


will convert your odd bits 
of brass, copper, fibre, 
scrap iron: or steéljr = 
either hard or Soft 
into washers, arma- §—& 
ture discs, hardware 
and electrical special- 
ties quickly and at 
small cost. 

It is a great time 
saver, cutting and 
punching at one stroke, 
single or multiple; can 
be arranged for shearing 
when desired, does not 
require a skilled operator 
and handles material of 
any shape. Write for circulars. 


Krips-Mason Machine Co. 


1636 North Hufchinson Street 
Philadelphia, Pa., U. S. A. 


As nearly perfect as can be made 


is what we claim for our 
Pipe Threading 
and Cutting Machinery 


These machines are the result of forty years’ 

practical experience in this line of manu- 

facture, and are unsurpassed for efficiency: 
, of operation and quality of workmanship. 

2 May we send you our catalogue ? 


yD. Saunders’ Sons, Yonkers, N. Y. 
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You Can Double 


Your Capacity 


For Threading and Cut- 
ting Bolts by Installing 


STANDARD BOLT CUTTERS 


The Standard Head is unequalled 
for simplicity, durability and accurate 
product; the dies are adjustable and 
easily set to cut over or under size; 
threads cut are equal to lathe work, 
and once started a Standard Bolt Cut- 
ter looks after itself. 


Catalogue ? 


Standard Machinery Co. 


BOWLING GREEN, OHIO 


10-ft. No. 0 Shear 


This cut shows our No. 0 Shear built for 
No. 10 gauge sheets. Note that it has 
no throat, hence it is lighter and cheaper 
than our regular Mill Shear, but it is just 
as serviceable for some classes of work. 


We build a complete line of 


Shears, Punches and 
Bending Rolls, 


“ allsizes, for hand or power drive. 


BERTSCH @ Co. 


Cambridge City, Ind. 
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Take the Machine to the Work 


If it isn’t convenient to bring the work to the machine. 


All sizes of Armstrong Pipe Cutting and Threading Machines up to 4 
inches are portable and can be easily moved to the work outside or 
inside the shop. 


All sizes, even the 6-inch machine can be turned by hand when power 
is not available. 


Catalogues and prices on application. 


The Armstrong Mie. Co., 4) ee 


Chicago Office, 23 South Canal Street. 


The Hoefer Adjustable P22. ; 
Pipe Threading Machine 


will thread pipes 
of any material, 
requires but one 
man for its opera- 
tion and does the 
work quickly and 
accurately. The 
ca Dies are fed for- 
Adjustable Hand Power Pipe Threading Machine ward, and with- 
‘drawn automatic- 
ally, insuring perfectly clean cut threads. One set of dies will 
cut all sizes of thread within the capacity of the machine, saving 
much time and the trouble of changing dies, and by a quick and 
simple adjustment can be set to cut over or under standard size. 
The machine is simple in operation, does not get out of order 
and all moving parts are protected from dirt and chips. 


Our full line of manufacture includes Drill Presses, [Metal 
Saws, Horizontal Drilling and Boring [achines, Vertical 
Boring [achines, Wire Straighteners, Pipe Threading 
Machines, Furniture and Bed Spring Machinery. 


CATALOGUE ON REQUEST 


Hoefer Manufacturing Company 
Corner Chicago and Jackson Sts., Freeport, Ill. 


FOREIGN AGENTS—C. W. Burton, Griffiths & Co., London, England. Schu- 
chardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg. Alfred H. Schutte, 
Cologne, Brussels, Liege, Paris, Milan, Bilbao. J. Lambercier, Geneva, ; dy 
Switzerland. 21-inch Gang Drill 


Pipe Threaders and Gutters 


With efficiency as well as beauty. 
Heavy—none more so; bed cast im one piece, no stands nor 
legs to work loose. No oil soaked floors; fire risk reduced, 


Single speed pulley; all-gear speed changes through semi- 
steel cut gears. 


Deep chasers cutting long taper perfect threads in one cut 
as easily on steel as on iron pipe. 


Let us prove to you that the higher cost for a modern tool is : : 
justified by the character and quantity ofits product. Circulars e : (PE MACHINE: = 
for the asking. : GINEERING 6s 


Standard Engineering Co., . 
Ellwood City, Penna. 
St. Louis Office: 1012 Chemical Bldg. 
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FIT RIMO® Ginn wrenches 


Gold REVERSIBLE 
Medal , ice 
St. Louis a 
Handle constructed to give greatest strength with least weight. 
Send for Catalogue Drawing Stress entirely on Handle instead of Jaws, allowing in- 
No. 38 showing creased capacity. Jaws and Chains made of equal strength. A 
fall line thoroughly reliable tool. Guaranteed. Order from your dealer. 
TRIMONT MANUFACTURING CO., 
55 to 71 Amory Street, ROXBURY, MASS., U. S. A. 


witha “AE YSTONE” 
SAFETY 
SHACKLE- 
HOOK 


You are free from all 
ay anxiety about the load 
Quick Acting. slipping or becoming 


detached. 


There is positively no chance for 
such an accident, because the 


a HERE. a are many ; argu | 
ments in favor of Forbes 


Patent Die Stocks. 


Before the Forbes machine was invented the pipe 
threading proposition was a serious problem. With the 
Forbes instrument it is possible to cut and thread pipe 
up to sixteen inches by hand power. The operation is 
extremely simple—one man can do the work of four 
and do it better. 


“ Keystone” is ab- 
solutely safe. Saves 
lives, saves property 
and adds to the efh- 
ciency of your equip- 
ment. 


Write for price list. 
Especially valuable in 
the construction and 


Interesting catalogue if you’ll write. operation of railroads. Close Fitting. 


THE CURTIS & CURTIS COMPANY, 
8 GARDEN ST., BRIDGEPORT, CONN. 
New York Office: 60 Centre St. 


Keystone Drop Forge Works 


CHESTER, PA. 


YOU CAN PUT THE PIPE IN THE MACHINE 
FROM EITHER END 


YA in: | If you have a Sliding Die Head. Just push the 
head to one side and there is no danger of hurting 
the dies by dragging the pipe across them. 

You can cut off closer to the gripping chuck, too; 
this will often save the time of rechucking the pipe. 


(The 4-inch motor driven machine shown 
has our Steel Clad Sliding Head.) 


The Stoever Foundry & Mfg. Co. 


MYERSTOWN PA, 
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A STRONG CLAIM--READ IT 
A GREAT MACHINE--TEST IT 


WE say—any Merrell Pipe Threading and 

Cutting Machine turned out of this shop 
will not only egua/—but bettey—the record of 
any other pipe threading and cutting machine * | 
ever built; > ¢ 


And we'll ship this Merrell, anywhere, for 30 
days free trial to prove it. 


Now do your part. 


This Combination Hand and Power, Portable 
or Stationary Merrell is the only machine made 
that will cut and thread satisfactorily, 10 and 
12 inch pipe when in use as a hand machine. 


It operates simply, easily and economically— 
and it always operates—without hitch, or break- 
down. 


Cuts any style or pitch of thread, and any size 
or kind of pipe up to 12 inches. 


In writing for further information please address 


These machines are four 
times as rapid as the old 
style pipe machines and 
the most efficient and 
convenient tools of their 
class. 


Double 


Thread and ream at one 
operation. 


Automatic Dies insure 
perfect threads without 
any attention after the 
work is once. started. 
Specially designed grip- 
ping chuck jaws. Im- 
proved nipple holders. 


Pipe 
Threading 
Machine 


We also build the 


Murchey 
MOTOR DRIVE et 
LEAD SCREW Tapping 
ATTACHMENT "==: (Machine 
NEW STYLE with patented frictionless 
DIE HEADS driving head. 


SEND FOR NEW CATALOGUE 


MURCHEY MACHINE & TOOL C 


. Porter st. Detroit, ‘Mich. 
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The Loew 
Victor Pipe 
Machine 


Adaptable to all classes 
of pipe threading and 
its low cost places it 
within the reach of 
every one having use 
for a power machine. 


Best 
for 
Your 
Purpose 


Let us tell you about 
it—it’s’ worth investi- 


gating. 


The Loew 
Manufacturing 
Company 
Cleveland, Ohio 


SIZE No.4. Cutting and Threading 1 to 4 in. Pipe. 


For a combined PIPE and 
BOLT threading machine up 
to two inches this machine 


has many advantages. 


With -thesPEERLESS “DIE 
HEAD tthe: dies can be in- 
stantly released. 


Extras BONG. BE D efor. cut4 
ting long threads on ie 


UNIVERSAL GRIPPING 
GCHOGK on the front, and 
TCRMOBEEDS. SGROUECENELRING on 


CIRCULAR IF YOU WANT IT. the rear of the arbor. 


Bignall @ Keeler Mfg. Co., Edwardsville, Ill, U. S. A. 
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RAILWAY MACHINERY. 


August, 1907. 


\ The Rivett- Dock Threading Tool 


ii 


still rolling up new records. 


will convince you. 


Let us send a tool on thirty days probation. 


Has beaten the old single point tool to a standstill and is 
When you have accurate 
threading to do, and duplicate work this tool is practically 
indispensable—it not only does better work but will do it in 
from 1-3 to 1-10 the time formerly required, can be operated 
by unskilled labor and needs very infrequent grinding. 


A trial 


Send for latest catalogue. 


The Rivett-Dock Company, Brighton, Boston, Mass. 


Rivett Lathe Mfg. Company, Brighton, Boston, Mass. | 


Hurlbut’s 
Cutting-off Machine 


WORKING END OF A 
3-INCH MACHINE. 


Send for latest catalogue. 


hi 


ri 


For all classes of work which 
require the extreme of accu- 
racy, 


The Rivett 
Precision Lathe 


comes nearer to the ideal 


_than any other tool made. 


Though designed and 
adapted for the most delicate 
operations it has strength 
and rigidity to stand much 


‘heavier work and is equipped 


with every improvement.. 


Patent 


Made in 2-inch, 3-inch, 
4-inch, 5-inch, 6-inch, 
8-inch and 1o-inch sizes. 


Circulars on applications. 


Although we talk crucibles oftenest, we make other plumbago articles such as stoppers, nozzles, 
pape phosphorizers, etc., with the same care and good materials that have made our crucibles 
amous, 


Write for prices, 


McCULLOUGH-DALZELL CRUCIBLE CO., Pittsburgh, Pa. 
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